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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.

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

> B> >

Allen-Bradley, Rockwell Software, Rockwell Automation, and TechConnect are trademarks of Rockwell Automation, Inc.

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



Summary of Changes

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

This table contains the changes made to this revision.
New and Updated g
Information

Topic Page

In Figure 1, updated the image of the LIM to reflect the current design of the LIM. 13

Revised Figure 49 to reflect current design and location of ground wires. 81

In the Feedback and I/Q Cable Connections section, updated the information about | 94
the cables that can be used with HPK-Series motors.

In Figure 83, updated the information about the cables that can be used with 176
Bulletin MPL and MPM motors.

In Figure 84, updated the information about the cables that can be used with HPK- | 177
Series motors.
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Summary of Changes

Notes:
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Preface

This manual provides detailed installation instructions for mounting, wiring, and
troubleshooting your Kinetix” 7000 drive, and system integration for your drive/
motor combination with a Logix controller.

About This Publication

This manual is intended for engineers or technicians directly involved in the
installation and wiring of the Kinetix 7000 drive, and programmers directly
involved in the operation, field maintenance, and integration of the Kinetix 7000

drive with a SERCOS interface module.

Who Should Use This Manual

If you do not have a basic understanding of the Kinetix 7000 drive, contact your
local Rockwell Automation sales representative before using this product for the
availability of training courses.

These conventions are used throughout this manual.

Conventions Used in This

Manual

o Bulleted lists such as this one provide information, not procedural steps.

o Numbered lists provide sequential steps or hierarchical information.

Additional Resources

The following documents contain additional information concerning related

products from Rockwell Automation.

Resource

Description

Kinetix 7000 DC-DC Converter and Control Board Kits, publication 2099-IN002

Provides information on removing and replacing the DC-DC converter, DC-DC
converter fuse, and the control board assembly in a Kinetix 7000 drive.

Kinetix 7000 Drive Installation Instructions, publication 2099-IN003

Provides information on installing a Kinetix 7000 drive.

Fiber-optic Cable Installation and Handling Instructions, publication 2090-IN010

Provides information on proper handling, installing, testing, and troubleshooting
fiber-optic cables.

ControlLogix® SERCOS interface Module Installation Instructions, publication
1756-IN572

Provides details about installing a 3, 8, or 16-Axis ControlLogix SERCOS interface
module.

Logix5000™ Controllers General Instructions Reference Manual, publication
1756-RM003

Provides programmers with details about each available instruction for a
Logix5000 controller. You should be familiar with how the Logix5000 controller
stores and processes data before consulting this publication.

ControlLogix System User Manual, publication 1756-UM001

Provides information about configuring and troubleshooting a ControlLogix
system.

CompactLogix™ SERCOS interface Module Installation Instructions, publication 1768-IN005

Provides information on installing and troubleshooting a CompactLogix SERCOS
interface motion module.

CompactLogix Controllers User Manual, publication 1768-UM001

Provides information on installing, configuring, programming, and operating a
CompactLogix system.

SoftLogix™ Motion Card Setup and Configuration Manual, publication 1784-UM003

Provides information on configuring and troubleshooting a SoftLogix PCl card.

SoftLogix 5800 User Manual, publication 1789-UM002

Provides information on configuring, programming, and operating a SoftLogix
system.

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

Provides a hardware description and start-up and programming procedures for
the 8720MC-RPS Regenerative Power Supply.

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

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

Description

Kinetix Safe-off Feature Safety Reference Manual, publication GMC-RM002

Provides detailed installation instructions for wiring and troubleshooting a
Kinetix 7000 safe-off drive.

Kinetix Motion Control Selection Guide, publication GMC-SG001

Provides descriptions and specifications for the 2099 product family including
motors and accessories.

Kinetix 7000 Drive Systems Design Guide, publication GMC-RM007

The purpose of this publication is to assist you in identifying the drive system
components and accessory items you'll need for your Kinetix 7000 drive/motor
combination.

Kinetix Servo Drives Specifications Technical Data, publication GMC-TD003

Provides catalog numbers and product specifications, including performance,
environmental, certifications, load force, and dimension drawings for Allen-
Bradley® servo drives.

Kinetix Motion Accessories Specifications Technical Data, publication GMC-TD004

Provides catalog numbers, product specifications, and dimensions for Allen-
Bradley servo drive accessories.

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

Online tool for sizing and selecting servo drive systems with the compatible
motor, actuator, and accessories required for each axis.

Rockwell Automation Configuration and Selection Tools,
http://www.rockwellautomation.com/global/support/configuration.page

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

Rockwell Automation Product Certification Website:
http://www.rockwellautomation.com/products/certification/

Provides online access to declarations of conformity (DoC) currently available
from Rockwell Automation.

SERCOS and Analog Motion Configuration and Startup, publication
MOTION-UMO01

Provides information to create a motion coordinate system with SERCOS or analog
motion modules.

Motion Coordinate System User Manual, publication MOTION-UM002

Provides information on configuring and troubleshooting your ControlLogix,
CompactLogix, and SoftLogix SERCOS interface modules.

Logix5000 Controllers Motion Instructions Reference Manual, publication MOTION-RM002

Provides programmers with details about the motion instructions that are
available for a Logix5000 controller.

National Electrical Code, published by the National Fire Protection Association of Boston, MA

Provides access to articles on wire sizes and types for grounding electrical
equipment.

Safety Products, publication $117-CA001

Provides information on principle standards and implementation of safety
products and catalogs available safety products.

Safety Guidelines for the Application, Installation, and Maintenance of Solid State Controls,
publication SGI-IN001

Provides general guidelines for the application, installation, and maintenance of
solid-state control in the form of individual devices or packaged assemblies
incorporating solidstate components.

Understanding the Machinery Directive, publication SHB-900

Provides information on the CE marking process, with references to key European
requirements and resources, and examples of safety component applications.

Allen-Bradley Industrial Automation Glossary, publication AG-7.1

A glossary of industrial automation terms and abbreviations.

You can view or download publications at

htep://literature.rockwellautomation.com. To order paper copies of technical

documentation, contact your local Allen-Bradley distributor or Rockwell
Automation sales representative.
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Use this chapter to become familiar with the design and installation requirements

for Kinetix 7000 drive systems.
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Chapter1  Start

About the Drive System

The Kinetix 7000 high-power servo drive is designed to provide a Kinetix
Integrated Motion solution for applications with output power requirements in

the range of 22...149 kW (40...248 A).

Table 1 - Kinetix 7000 Drive System Overview

Kinetix 7000 Catalog Numbers Description

Component

Servo Drive 2099-BMxx-S ! The Kinetix 7000 servo drive with safe-off feature is available with 460V ACinput power, or capable of operating with a

shared DC bus.

Regenerative Power 8720MC-RPS The 8720MC-RPS is a sinusoidal PWM converter that may serve as a regenerative power supply for one or more drives.

Supply

Logix Controller 1756-L60MO3SE module The SERCOS interface module/PCl card serves as a link between the ControlLogix/CompactLogix/SoftLogix platform and

Platform 1756-MxxSE module Kinetix 7000 drive system. The communication link uses the IEC 61491 SErial Real-time COmmunication System (SERCOS)
1768-M04SE module protocol over a fiber-optic cable.
1784-PM16SE PCl card

RSLogix™ 5000 9324-RLD300ENE RSLogix 5000 provides support for programming, commissioning, and maintaining the Logix family of controllers.

Software

Rotary Servo Motors MP-Series, HPK-Series, and | Compatible rotary servo motors include MP-Series (Bulletin MPL and MPM) 400V class motors, HPK-Series motors, and
RDD-Series RDD-Series direct-drive motors.

(ables Motor Power, Feedback, and | Bulletin 2090 motor power/brake and feedback cables are available with bayonet, threaded, and SpeedTec connectors.

Brake cables

Power/brake cables have flying leads on the drive end and straight connectors that connect to servo motors. Feedback
cables have flying leads that wire to low-profile connector kits on the drive end and straight connectors on the motor end.

Large power motors may require user power wiring to handle larger current requirements.

Communication

Bulletin 2090 SERCOS fiber-optic cables are available as enclosure only, PVC, nylon, and glass with connectors at both ends.

ACLine Filters

2090-XXLF-TCoox

Bulletin 2090-XXLF-TCxxxx three-phase AC line filters are required to meet CE and available for use in all Kinetix 7000 drive
systems.

Line Interface Module

2094-BL50/75S, or 2094-
XL755-Cx

The line interface module (LIM) contains the circuit breakers, power supplies, and safety contactor required for Kinetix 7000
operation. Individual components can be purchased separately in place of the LIM.

External Shunt
Modules

NA

See External Shunt Modules on page 158 for active shunt solutions from Rockwell Automation® Encompass Partners and
intended for use with Kinetix 7000 drives.

(1) See the Kinetix Safe-off Feature Safety Reference Manual, publication GMC-RM002, for more information.
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Typical Drive System

Typical Kinetix 7000 system installations include three-phase AC configurations,

Di with and without the line interface module (LIM), and DC common bus
ilagrams S
configurations.
Figure 1 - Kinetix 7000 System Configuration with LIM and External Resistive Shunt
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Input Fusing

Input
Contactor

External Shunt Module (optional component).
See External Shunt Modules on page 158 for more
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Figure 2 - Kinetix 7000 System Configuration without Line Interface Module (LIM)
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Start  Chapter1

The Kinetix 7000 drive system shown in Figure 3 illustrates a regenerative power
only configuration with a 8720MC regenerative power supply (RPS). The
harmonic filter and varistor are available separately, but are included with the
RPS unit when ordering the 8720MC-RPS065BM-HV2. In this configuration
the Kinetix 7000 drive provides motoring power and the 8720MC-RPS065
provides regenerative power.

Figure 3 - Kinetix 7000 System Configuration with AC Input and Regenerative Power Supply
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The Kinetix 7000 drive system shown in Figure 4 illustrates a DC common bus
configuration with two follower Kinetix 7000 (2099-BM11-S) drives and an
8720MC regenerative power supply (RPS). In full-line regenerative mode the
8720MC-RPS190 unit provides motoring and regenerative power.

Figure 4 - Kinetix 7000 System Configuration with AC Input and 8720MC-RPS190 with Full-line

Regeneration
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IMPORTANT The 8720MC-EF190-VB line filter unit and two U T =t
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HPK-Series Motors

HPK-Series Motors, RDD-Series Direct
Drive Motors, MPM-B165xx and MPM-
B215xx, and MPL-B5xxx, MPL-B6xxx,
MPL-B8xxx, and MPL-B9xxx (shown)
Servo Motors
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The Kinetix 7000 drive system shown in Figure 5 illustrates a DC common bus
configuration with two follower Kinetix 7000 drives and an 8720MC
regenerative power supply (RPS). The harmonic filter and varistor are available
separately, but are included when ordering the 8720MC-RPS065BM-HV2 RPS
unit. In full-line regenerative mode the 8720MC-RPS065BM-HV?2 unit
provides motoring power and regenerative power. In common bus mode, you
must calculate the total bus capacitance of your DC common bus system. This
lets you plan your panel layout and sufficiently size the 8720MC-RPS to
precharge the entire system.

Figure 5 - Kinetix 7000 System Configuration with DC Input from 8720MC-RPS065 Providing Full-
line Regeneration
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Catalog Number Exp'anation Kinetix 7000 drive catalog numbers and descriptions are listed in the table below.

Kinetix 7000 Drive Cat. No.

Kinetix 7000, 460V, 22 kW, 40 A continuous output 2099-BM06-S
Kinetix 7000, 460V, 30 kW, 52 A continuous output 2099-BM07-S
Kinetix 7000, 460V, 37 kW, 65 A continuous output 2099-BM08-S
Kinetix 7000, 460V, 56 kW, 96 A continuous output 2099-BM09-S
Kinetix 7000, 460V, 75 kW, 125 A continuous output 2099-BM10-S
Kinetix 7000, 460V, 112 kW, 180 A continuous output 2099-BM11-S
Kinetix 7000, 460V, 149 kW, 248 A continuous output 2099-BM12-S

Agency COmp"ance If this product is installed within the European Union or EEC regions and has

the CE mark, the following regulations apply.

grounding the ACline filter and drive must match. Failure to do this renders the

2 ATTENTION: Meeting CE requires a grounded system, and the method of
filter ineffective and may cause damage to the filter.

For grounding examples, see Grounded Power Configurations on page 75.

For more information on electrical noise reduction, see the System Design for
Control of Electrical Noise Reference Manual, publication GMC-RMO001.
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CE Requirements - System without LIM

To meet CE requirements when your Kinetix 7000 system does not use a 2094
line interface module to supply AC line and DC control power, the following
requirements apply:

Install an 8720MC-RF180 line filter as close to the 8720MC-RPS unit as
possible, and the AC line filter (2090-XXLF-TCuxxxx) as close to the
Kinetix 7000 drive as possible.

For MPx motors, use 2090 series motor power cables or use connector kits.
Terminate cable shields at the chassis and the motor terminal block with a
360° connection.

For HPK-Series motors, use UL Approved 4 wire, 600V AC, shield, VED
cabling. Terminate cable shields at the chassis and the motor with a 360°
connection.

Combined motor power/feedback cables must not exceed 90 m (295.3 ft).

Use 2090 series motor feedback cables or connector kits and terminate the
feedback shield as shown in Chapter 4 for wiring instructions and
Appendix B for motor feedback connector kit catalog numbers. Drive to
motor feedback cables must not exceed 90 m (295.3 ft).

Install the Kinetix 7000 system inside an enclosure. Run input power
wiring in conduit (grounded to the enclosure) outside of the enclosure.
Separate signal and power cables.

Output power, control (I/O), and signal wiring must be braided, shielded
cable with a coverage of 75% or better, metal conduit or equivalent
attenuation.

All shielded cables should terminate with a properly shielded connector.

See the System Design for Control of Electrical Noise Reference Manual,
publication GMC-RMO001, for information on electrical noise reduction and
grounding practices.
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CE Requirements - System with LIM

To meet CE requirements when your Kinetix 7000 system includes the line
interface module (LIM), follow all the requirements as stated in CE
Requirements - System without LIM on page 19 and these additional
requirements that also apply to the AC line filter:

o Install the LIM, 2094-X1.75S-Cx or 2094-BL50/75S, and line filter
(2090-XXLF-TCuxxx) as close to the Kinetix 7000 drive as possible.

IMPORTANT The full rated current on the ACinput line should not exceed that of the line
interface module.

(atalog numbers 2094-XL755-Cx or 2094-BL50S for 2099-BM06-S and
2099-BM07-S Kinetix 7000 drives, or 2094-BL75S for 2099-BM08-S Kinetix
7000 drives.

IMPORTANT CE requires use of a grounded secondary or source with a 2099-BMxx-S
drive.

Never use a LIM in an ungrounded input, due to the potential for high line-
to-neutral voltages damaging components within the line filter.

CE Requirements - System with DC Common Bus through 8720MC-RPS

To meet CE requirements when your Kinetix 7000 system includes a common
DC bus with an 8720MC-RPS, follow all the requirements as stated in the CE
Requirements - System without LIM on page 19, the recommended installation
and wiring in the 8720MC Regenerative Power Supply Reference Manual,
publication 8720MC-RM001, and these additional requirements:

o Install a three-phase line filter on the AC input power line of the RPS as
indicated in Interconnect Diagrams beginning on page 163.

o Install a single-phase line filter when attaching an AC line input to the
RPS MC1/2 circuit as indicated in the Interconnect Diagrams beginning

on page 163.
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Chapter 2

Install the Kinetix 7000 Drive System

This chapter describes system installation guidelines in preparation for mounting
your Kinetix 7000 drive components.

Topic Page
System Design Guidelines 22
Minimizing Electrical Noise 28
Mount the Kinetix 7000 Drive 39

ATTENTION: Plan the installation of your system so that you can perform all
A 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 any metal debris from falling into it. Metal debris or other foreign matter
can become lodged in the circuitry, which can result in damage to components.
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System Design Guidelines

22

To design your enclosure and plan where to mount the system components on the
panel, use this section and the information in the Kinetix Servo Drives

Specifications Technical Data, publication GMC-TD003.

For online product selection and system configuration tools, including

AutoCAD (DXF) drawings of the product, go to:
http://www.rockwellautomation.com/en/e-tools/.

System Mounting Requirements

Follow these system mounting requirements.

o To comply with UL and CE requirements, the Kinetix 7000 drive system
must be enclosed in a grounded conductive enclosure offering protection
as defined in standard EN 60529 (IEC 529) to NEMA/UL Type [P2X
such that they are not accessible to an operator or unskilled person. A
NEMA/UL Type 4X enclosure exceeds these requirements providing
protection to IP66.

e 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 (as
specified in Environmental Specifications on page 156).

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

o Segregate input power wiring and motor power cables from control wiring
and motor feedback cables. Use shielded cable for power wiring and
provide a grounded 360° clamp termination.

o 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 HF energy and reduce electrical noise.

See the System Design for Control of Electrical Noise Reference Manual,

publication GMC-RMO001, to better understand the concept of electrical noise
reduction.

Transformer Selection
The Kinetix 7000 drive does not require an isolation transformer for three-phase

input power. However, a transformer may be required to match the voltage
requirements of the controller to the available service.
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To size a transformer for the AC power inputs to devices peripheral to the
Kinetix 7000 drive, refer to the manufacturer continuous output power
specification.

IMPORTANT If using an autotransformer, make sure that the phase to neutral/ground
voltages do not exceed the input voltage ratings of the drive.

IMPORTANT Use a form factor of 1.5 for three-phase power (where form factor is used to
compensate for transformer, drive module and motor losses, and to account
for utilization in the intermittent operating area of the torque speed curve).
For example: using a secondary of 480 VACand a 2099-BM06-S with a rated
power output = 22 kW continuous:

22 *1.5 =33 kVA transformer

Circuit Breaker/Fuse Selection

The Kinetix 7000 drive uses 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 or circuit breakers, with
adequate withstand and interrupt ratings, as defined in NEC or applicable local
codes, are permitted.

The 2094-BL50 and 2094-BL75S LIMs contain supplementary protection
devices, but require a customer-supplied external line filter. See the Line Interface
Module Installation Instructions, publication 2094-IN00S, for power
specifications and more information on using the LIM module.

The Bulletin 140M motor protection circuit breakers are another acceptable
means of protection. As with fuses and circuit breakers, you must make sure that
the selected components are properly coordinated and meet applicable codes
including any requirements for branch circuit protection. When applying the
140M product, evaluation of the short circuit available current is critical and
must be kept below the short circuit rating of the 140M product.

In most cases, fuses selected to match the drive input current rating will meet the
NEC requirements and provide the full drive capabilities. Dual element, time
delay (slow acting) fuses should be used to avoid nuisance trips during the inrush
current of power initialization.

See Circuit Breaker/Fuse Specifications on page 153 for recommended circuit
breakers and fuses.

See Power Specifications on page 152 for input current and inrush current
specifications for your Kinetix 7000.
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Enclosure Selection

To assist you in sizing an enclosure, the following example is provided. The
example system consists of the following components.

o 2-axis Kinetix 7000 servo drive system

o ControlLogix chassis and modules

Size the Kinetix 7000 servo drive using Motion Analyzer software, version 4.2 or
later, and use the results to predict the amount of heat dissipated into the
enclosure. You will also need heat dissipation data from other equipment inside
the enclosure (such as ControlLogix). Once the total amount of heat dissipation
(in watts) is known, the minimum enclosure size can be calculated. It is
recommended that you also contact the enclosure manufacturer for the best
enclosure fit, including possible cooling methods to help reduce enclosure size.

Using Motion Analyzer to Determine Heat Dissipation

To obtain Motion Analyzer software, go to:

http://ab.rockwellautomation.com/Motion-Control/Motion-Analyzer-

Software

Complete the Motion Analyzer Axis View data to find an acceptable Kinetix
7000 drive and motor solution to meet the application needs. In the Axis View
Solutions window find the Drive Capacity value. In this example, the
2099-BM11-S Drive Capacity characteristic can be used for the estimation of the
Rated Power Output used for the percentage of watts dissipated.

v Axis Setup I ¥ Cycle Profile i v Mechanism i v Transmission Stages I Selection Solutions I Axis Stop I = Configure Axis BOM i
Component Details Axis System P_erformance
Summary ! Mator ] Dirive I Torque - Speed I Power - Speedi Load I Thermal] REM I Power-SuppIyl
Motor < | >
| W R | | Motor - Drive
I L'
Motor Capacity (Temp) 3690
Feak Speed 6090 900
Peak Targue ] 389%
Brake Rating | kg
Inertia Ratio | 0.45: 1 S5
e <| 2099.BM11-S | = | 7 o |
AC3ph, 450 -10%H410% k3 |
Drive Capacity (Ternp) MDD 50% }:. 500/ —"
| 439 g |
Average Current S i
Feak Current [ 3790 “ |
Bus Utilization e 4507 300

Gearbox | | | | | 200

oo

||ﬁ
.

200 400 600 800 F000 1200 1400 1600
Speed (rpm )

—Mnadeant < = Trarane

24 Rockwell Automation Publication 2099-UMOO1E-EN-P - July 2015


http://ab.rockwellautomation.com/Motion-Control/Motion-Analyzer-Software

Install the Kinetix 7000 Drive System  Chapter 2
Table 2 - Kinetix 7000 System Heat Dissipation Example
Enclosure Description Loading Heat Dissipation )
Component (Motion Analyzer) | Watts
2099-BM08-S Kinetix 7000 Servo Drive 50% 452
2099-BM11-S Kinetix 7000 Servo Drive 50% 1275
Total Wattage of Kinetix 7000 system 1727
(1) Loading determined using Motion Analyzer software.
(2) To determine heat dissipation specifications for the Kinetix 7000 drive, see Power Dissipation
Specifications on page 154.
Table 3 - ControlLogix Heat Dissipation Example
Enclosure Description Backplane PowerLoad ") | Heat Dissipation )
Component Watts Watts
1756-MO08SE 8-axis SERCOS interface module 32 0.0
1756-15563 L63 ControlLogix processor 45 0.0
1756-1B16D 16-point input module 0.84 5.8
1756-0B16D 16-point output module 4.64 33
1756-ENXTx EtherNet/IP communication module 4.0 0.0
Backplane total 17.18©@ N/A
1756-PB72 24V DC ControlLogix power supply N/A 2509
1756-A7 7-slot mounting chassis N/A N/A
Total ControlLogix system wattage 34.1
(1) For ControlLogix module specifications, see the ControlLogix Selection Guide, publication 1756-SG001.
(2) Real power heat dissipation is determined by applying the backplane power load (17.18 W) to the graph in Figure 6.
Figure 6 - ControlLogix Real Power
75
1756-P B72 Backplane 60
1756-P B75 Power Load 45
DC (Watts) fg
0
0 20 40 60 80 100
Real Power (Watts)
For backplane power loading requirements of other ControlLogix power
supplies, see the ControlLogix Selection Guide, publication 1756-SG001.
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In this example, the amount of power dissipated inside the cabinet is the sum of
the Kinetix 7000 drive (2099-BMO08-S and 2099-BM11-S) system value (1727
W) and the ControlLogix value (34.1 W) for a total of 1761 W.

With no active method of heat dissipation (such as fans or air conditioning)
cither of the following approximate equations can be used.

Metric Standard English
0.380 4080

A= 187T-1.1 A= T-11
Where T is temperature difference between inside airand | Where T is temperature difference between inside air and
outside ambient (°C), Q is heat generated in enclosure outside ambient (°F), Q is heat generated in enclosure
(Watts), and A s enclosure surface area (m?). The exterior | (Watts), and A is enclosure surface area (ft?). The exterior
surface of all six sides of an enclosure is calculated as surface of all six sides of an enclosure is calculated as
A=2dw + 2dh + 2wh A=(2dw + 2dh + 2wh) / 144

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

The maximum ambient rating of the Kinetix 7000 drive is 50 °C (122 °F) and if
the maximum environmental temperature is 30 °C (86 °F) then Q=1761 and
T=20 in this equation.

A= 038(1761)
18(20)-1.1

A=19.2m’

In this example, the enclosure must have an exterior surface of 19.2 m2. If any
portion of the enclosure is not able to transfer heat, it should not be included in
the calculation. For instance, if an externally-mounted shunt system is used with
the Kinetix 7000 system, it should not be included in the equation.

The minimum enclosure size must take into account the physical size and
minimum clearance requirements of the two Kinetix 7000 drives and the
additional ControlLogix and other devices required to meet the application
needs.

If the enclosure size is considerably larger than what is necessary to house the
system components, it may be more efficient to provide a means of cooling in a
smaller enclosure. Contact your enclosure manufacturer for options available to
cool your enclosure.
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Minimum Clearance Requirements

This section provides information to assist you in sizing your cabinet and

positioning your Kinetix 7000 system components.

Mount the module in an upright position as shown. Do not mount the

IMPORTANT
module on its side.

Figure 7 - Minimum Clearance Requirements

101.6 mm (4.0in.) clearance for
airflow and installation

b

[
=

wsa[ 1

50.8 mm (2.0in.) clearance right
of module is required

50.8 mm (2.0in.) clearance left °
of module is required ‘

Minimum cabinet depth =300 mm (11.8in.)

(able bend radius requires a minimum of
60 mm (2.4 in.) from the front panel connections.

\

101.6 mm (4.0in.) clearance for
airflow and installation

See page 154 for power dissipation specifications.
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Minimizing Electrical Noise

28

This section outlines best practices that minimize the possibility of noise-related
failures as they apply specifically to Kinetix 7000 drive installations. For more
information on the concept of high-frequency (HF) bonding, the ground plane
principle, and electrical noise reduction, see 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 and subpanel, surfaces need to be unpainted or
plated. Bonding metal surfaces creates a low-impedance return path for high-
frequency energy.

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

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

Figure 8 shows details of recommended bonding practices for painted panels,
enclosures, and mounting brackets.
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Figure 8 - 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 P
Enclosure
Ground Bus
Subpanel Welded Stud
Star Washer
Flat Washer Scrape Paint
Welded Stud ~
Nut \‘/@( Flat Washer
Use a wire brush to remove paint from \ ) ) ]
threads to maximize ground connection. Ifthe mounting bracket is coated with
\ a non-conductive material (anodized,
Star Washer painted, etc.), scrape the material
Use plated panels or scrape paint off around the mounting hole.
front of panel.
Bolt-mounting a Ground Bus or Chassis to the Back-panel
Subpanel
Bolt
Ground Bus or
Mounting Bracket \
\Star Washer
Scrape paint on both sides of panel
Flat Washer and use star washers.
Star
Nut
Flat WasherWaSher
\ If the mounting bracket is coated with a non-conductive
Star Washer material (anodized, or painted for example), scrape the
material around the mounting hole.
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Bonding Multiple Subpanels

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

Figure 9 - Multiple Subpanels and Cabinet Recommendations

Bond the top and bottom of each subpanel to the cabinet using 25.4
mm (1.0in.) by 6.35 mm (0.25 in.) wire braid.

(abinet ground bus bonded
to the subpanel.

AN

Scrape the paint around each fastener to
maximize metal to metal contact.

Establish Noise Zones

When designing a panel for a Kinetix 7000 system, observe the following
guidelines with additional attention to zone locations.
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Noise Zones when Using Regenerative Power Supplies (with/without a Line Filter Unit)

Observe the following guidelines when laying out a Kinetix 7000 system panel if

a regenerative power supply (8720-RPSxxxxx) is used (see Figure 10), and ifa

regenerative power supply and line filter unit are used (see Figure 11 on page 32).

e Mount the regenerative power supply to the right of the drive.

o The clean zone (C) is beneath and left of the Kinetix 7000 drive. This zone

includes the motor feedback, auxiliary feedback and registration signals
from the IOD connector (grey wireway).

o The dirty zone (D) is to the right of the Kinetix 7000 drive. This zone

includes the motor power, GPIO, GPR, SO, and IOD connections (black

wireway).

o The very dirty zone (VD) includes both the 8720MC-RPS DC output to
the Kinetix 7000 drive and the fuses, contactors, circuit breakers, and AC

line input to the EMC line filter to the right of the 8720MC-RPS.
Shielded cable is required only if the very dirty cables enter a wireway.

o The SERCOS fiber-optic cables are immune to electrical noise.

Figure 10 - Establishing Noise Zones (Regenerative Power Supply)
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Chapter2 Install the Kinetix 7000 Drive System
Figure 11 - Establishing Noise Zones (Regenerative Power Supply with Line Filter Unit)
(lean Wireway (&) GPI0, GPR, and SO Cables Dirty Wireway (Dx) Dirty Wireway (Dx)
8720MC-RPS190BM-HV2
C1 X D1
03 Regenerative Power Supply
0
Kinetix 7000 Drive OO O
O
ﬁ @ Allen-Bradley VD
< > Line  Circuit
No sensitive ° - Fuses Breaker
equipment within @ 1.5m
150 mm (6.01in.) T t ] (5ft) R VD
Registration 1/0 === 24VDC1/0 > .
! %’;% Shielded Cable 8720MCEF190-VB
I | EMC Line Filter
e Shield Clamps
Encoder Feedback (beneath cover)
-t
|
24V DC
DCBus<2m(78.7in.) .
Line
Reactor
Shielded Cable or | ) VD
Conduit . Line
\ Keep very dirty connections as short as Reactor
C1 24V DC possible and segregated (not in wireway)
Power 8720MC-LR10-100B
Suppl Line Reactors
PPy Motor Power
D2 Shielded Cable D2

32

Route Encoder/Analog/Registration
Shielded Cable
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AC Power Noise Zones

Observe the following guidelines when laying out a Kinetix 7000 system panel, if
an AC power supply is used (and regenerative power will not be used).

o Theclean zone (C) is beneath and left of the Kinetix 7000 drive. This zone
includes the motor feedback, auxiliary feedback and registration signals
from the IOD connector (grey wireway).

o One dirty zone (D) is beneath and right of the Kinetix 7000 drive. This
zone includes fuses, contactors, circuit breakers, AC line input to the
EMC line filter (black wireway).

o The very dirty zone (VD) is limited to where the AC line output exits
from the EMC line filter and connects to the Kinetix 7000 drive. Shielded
cable is required only if the very dirty cables enter a wireway.

o The SERCOS fiber-optic cables are immune to electrical noise.

Figure 12 - Establishing Noise Zones (AC Power)

Clean Wireway (C) Dirty Wireway (D)
|
[ ]
Kinetix 7000 Drive
0
No sensitive
~¢———equipment within 150 ———p | -
mm (6.0in.) (" @
= ] 24V DCI/0 Shielded
I (able
Shield Clamps ¢
(beneath cover)
=] Motor Power
Shielded Cable

VD
Keep very dirty connections as short as Line
. A -
possible and segregated (not in wireway) : Fuses Girauit. ©
ACLine Breaker >
Filter
Contactor

Route Encoder/Analog/Registration

& Shielded Cable or
Shielded Cable Shielded Clamps Conduit

M When space does not permit the 150 mm (6.0 in.) segregation, use a grounded steel shield instead. For examples, see the System

Design for Control of electrical Noise Reference Manual, publication GMC-RM001.
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1756-MxxSE SERCOS Interface Module Noise Zones

Observe the following guidelines when installing your 1756-MxxSE SERCOS

interface module.

o The clean zone (C) is beneath the less noisy I/O modules (analog,
encoder, registration) - - (grey wireway).

o The dirty zone (D) is above and below the power supply and noisy
modules (black wireway).

e The SERCOS fiber-optic cables are immune to electrical noise.

Figure 13 - Establishing Noise Zones (ControlLogix)

Dirty Wireway (D) (lean Wireway (C)

Route dirty wireways directly above the ControlLogix rack
D (shielded by the chassis).

o L e — L= e et —
o oo ofo o oo ofo oo @

D Spare Slot(s) C

Line Filter/Power Supply Dirty 1/0 Clean1/0
Connections Segregated (24vDCI/0, ACI/0) (Analog, Encoder
(not in wireway) Registration)
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Cable Categories for Kinetix 7000 Systems

The table below indicates the zoning requirements of input power cables
connecting to the Kinetix 7000 drive.

Table 4 - Kinetix 7000 Drive

Wire/Cable Connector | Zone Method
Very Dirty Clean Ferrite | Shielded
Dirty Sleeve Cable
Control Power P X
DC-/DC+ X
L1, L2, L3 (shielded cable) PTB X X
L1, 12, L3 (unshielded cable) X
DPI DPI X X

The table below indicates the zoning requirements of power and control cables
connecting to the Kinetix 7000 system.

Table 5 - Kinetix 7000 System

Wire/Cable Connector | Zone Method

Very Dirty Clean Ferrite | Shielded

Dirty Sleeve Cable
U, V, W (Motor Power) MP X X
GPR+, GPR- (Motor Brake) GPR X
24V DC (PWR), COM, filtered X

GPI0, GPR

24V DC (PWR), COM, unfiltered X
24V DC (PWR), COM, safety enable,
and feedback signals for safe-off SO X
feature
Motor Feedback MF X X
Auxiliary Feedback AF X X
Registration and Analog Outputs oD X X
Others X
Fiber-optic Rxand Tx | No Restrictions
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Table 6 - Line Interface Module

Wire/Cable Connector | Zone Method
Very Dirty Clean Ferrite | Shielde
Dirty Sleeve | dCable
VAC line (main input) IPL X
230V ACinput APL X
VACload (shielded option) X X
VACload (unshielded option) oPt X
Control power output (PL X
MBRK PWR, MBRK COM P1L/PSL X
Status1/0 0L X
Auxiliary 230V AC PaL X
Table 7 - External Shunt Resistor Kit
Wire/Cable Connector | Zone Method
Very Dirty | Clean | Ferrite | Shielded
Dirty Sleeve | Cable
(0L, DC+ (shielded option) X X
(OL, DC+ (unshielded option) R X
Thermal switch 15 X X
Fan (if present) N/A X

Noise Reduction Guidelines for Drive Accessories

When mounting an AC (EMC) line filter or external shunt resistor refer to the
sections below for guidelines designed to reduce system failures caused by
excessive electrical noise.

AC Line Filters

Observe the following guidelines when mounting your AC (EMC) line filter.

See the Establishing Noise Zones (AC Power) on page 33 for an example.

o Mount the AC line filter on the same panel as the Kinetix 7000 drive and
as close to the power input as possible.

e Good HF bonding to the panel is critical.

For painted panels, refer to the examples on page 29.

o Segregate input and output wiring as far as possible.

IMPORTANT CE test certification applies only to AC line filter and single drive. Sharing a
line filter with multiple drives may perform satisfactorily, but the user takes
legal responsibility.
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Shunt Resistor

Observe the following guidelines when mounting your external shunt resistor
outside the enclosure.

o Mount circuit components and wiring in the very dirty zone or in an
external shielded enclosure. Run shunt power and fan wiring inside metal
conduit to minimize the effects of EMI and RFI.

o Mount resistors (other than metal-clad) in a shielded and ventilated
enclosure outside the cabinet

o Keep unshielded wiring as short as possible. Keep shunt wiring as flat to
the cabinet as possible.

e Route thermal switch and fan wires separate from shunt power.

Figure 14 - External Shunt Resistor Outside the Enclosure

Customer-supplied
metal enclosure

Minimum of 150 mm (6.0 in.) of clearance
on all sides of the shunt module
O
Metal conduit
(where required
by local code)
Route Encoder/Analog/ S
Registration
Clean Wireway Shielded Cables Dirty Wireway
C1 D1
(
| al Shunt Power Wiring Methods:
< > : ‘ D3 Twisted pair in conduit (1st choice)
No sensitive ‘ Shielded twisted pair (2nd choice)
equipment within 0 Twisted pair, 2 twists per foot min. (3rd choice)
150 mm (6.01in.)
@t_s
i%? e I
I T Kinetix 7000 drive
- - VD
1/0 and Feedback . .
Cables Very dirty con_nect_lons segregated (not
in wireway)

VD

Route 24V DCI/0
Shielded Cable B s

SaL

Motor Power Cables

C1
Enclosure
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When mounting your shunt module inside the enclosure, follow these additional
guidelines.

Metal-clad modules can be mounted anywhere in the dirty zone, but as
close to the Kinetix 7000 system as possible.

Shunt power wires can be run with motor power cables.

Keep unshielded wiring as short as possible. Keep shunt wiring as flat to
the cabinet as possible.

Separate shunt power cables from other sensitive, low voltage signal cables.

The shunt module watts dissipation must be included in the Kinetix 7000
system heat dissipation calculation for selecting an enclosure.

Figure 15 - External Shunt Resistor Inside the Enclosure

Clean Wireway Dirty Wireway
Route Encoder/Analog/Registration
C1 ( Shielded Cables D1
| all
é& 03 Shunt Module
< > @ WO
No sensiti\{e . A £ Observe minimum clearance
equipment Wthln requirements for shunt
150mm (6.0in.) module spacing.
5%;; || B Shunt Wiring Methods:
I f Kinetix 7000 Twisted pair in conduit (1st choice).
— - VD Shielded twisted pair (2nd choice).
1/0 and Feedback Twisted pair, 2 twists per foot min.
(ables (3rd choice).
VD ~&—— Very dirty connections segregated (not
Route 24V DCI/0 in wireway)
Shielded Cable & AC Line D1
Sau Filter
D2 Motor Power Cables D2

C1

Enclosure
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Motor Brake and Thermal Switch

The thermal switch and brake are mounted inside the motor, but how you
connect to the axis module depends on the motor series.

See Wire Motor Output Power on page 93 for wiring guidelines specific to your
drive/motor combination, and to Interconnect Diagram Notes on page 164 for

the interconnect diagram of your drive/motor combination.
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Mount the Kinetix 7000 Drive

wiring of the drive prior to applying power. Once power is applied, connector

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

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

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

Follow these steps to install your Kinetix 7000 drive.
1. Layout and mark the position for your drive in the enclosure.

Follow the Kinetix 7000 mounting information provided in Figure 16 on
page 40. Clearance requirements on page 27 must also be followed.

2. Attach the drive to the cabinet.
The recommended mounting bolts are listed in the table on page 40.

Follow the recommended high-frequency (HF) bonding techniques as
shown in Bonding Modules beginning on page 28.

Follow the lifting instructions found in the Kinetix 7000 High Power
Servo Drive Installation Instructions, publication 2099-IN003.

3. Tighten all mounting fasteners.
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Figure 16 - Kinetix 7000 Approximate Mounting Dimensions

f————— B
~— M3 -~ €6 — =
il I
a
0
o
| a
A ﬂ
" ]
— |d 0 i
D
ID o
2099-BM07 shown ~
. . Dimensions in mm (in.)
Kinetix 7000 Drive
(at. No. A B C M1 M2 M3 Mounting Screw Size
2099-BM06-S 517.5(20.37) 254.12(10.0) 2243 (8.83) 495.0(19.49) 192.0(7.56) 15.3(0.60) M6 (0.25)
2099-BM07-S
2099-BM08-S
2099-BM09-S 644.5(25.37) 331.9(13.07) 286.7 (11.29) 625.0 (24.61) 225.0(8.86) 37.5(1.48) M6 (0.25)
2099-BM10-S 690.3 (38.47) 331.9(13.07) 286.7 (11.29) 625.0 (24.61) 225.0(8.86) 37.5(1.48) M6 (0.25)
2099-BM11-S 977.1(38.47) 429.2(16.90) 282.7(11.13) 824.0(32.44) 300.0(11.81) 49.6(1.95) M8 (0.3125)
2099-BM12-S
IMPORTANT Each Kinetix 7000 drive requires four mounting screws.
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Chapter 3

Kinetix 7000 Connector Data

This chapter provides power, feedback, and I/O connector locations and signal
descriptions for a Kinetix 7000 drive.

Topic Page
Locate and Identify Connectors and Indicators Ly}
Control Signal Specifications 54
Control Power Specifications 65
Motor (MF) and Auxiliary Feedback (AF) Connections 66
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Locate and Identify

Connectors and Indicators

42

Although the physical size of the drives vary, the location of the connectors and

indicators is identical.

Figure 17 - Kinetix 7000 Front Panel Connectors and Displays
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Alllen-Bradliey

[fmeli: 7000
Guorpumuh

Sarvo Dt Z000-500

380480 VAC/00-TSOVDC 1A pr g /55 sy
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; Motor
/ Feedback
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SERCOS

Node Address

Fault/Status

54

Dive ()
gl lmn () -
s () -

|

Auxilia
Feedbacl

/[

o Powerterminal block located 8
behind protective cover.
I OX\J 2099-BM08-S shown

Item | Designator/Label | Description Connector See Page
1 Node Address SERCOS Node Address Switches - Chapter 6
2 Fault/Status Fault Status Display - Chapter7
3 Drive Drive Status Indicator - Chapter7
4 Comm Communication Status Indicator - Chapter7
5 Bus Bus Status Indicator - Chapter 7
6 AF Auxiliary Feedback Connector 15-pin high-density D-shell (male) 49
7 MF Motor Feedback Connector 15-pin high-density D-shell (female) 47
8 10D Digital and Analog Input/Output Connector | 26-pin high-density D-shell 45
9 - Control Power Status Indicator - Chapter 7
10 PTB Power Terminal Block Terminal block 51
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Figure 18 - Kinetix 7000 Top Panel Connectors and Switches

Top View 7 P 2099-BM08-S shown

Rl i

o
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NS =
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1 2 3

Item | Designator/Label | Description Connector See Page
1 S0 Safe-off Terminal Block 9-position plug/header | 50
2 GPI0 General Purpose I/0 Terminal Block 8-position plug/header | 63
3 GPR General Purpose Relay Terminal Block 6-position plug/header 64
4 Rx SERCOS Fiber-optic Receive Port SERCOS fiber-optic 65
5 DPI Device Peripheral Interface Connector - -
6 Tx SERCOS Fiber-optic Transmit Port SERCOS fiber-optic 65
7 Baud Rate SERCOS Baud Rate and Optical Power Switches | — 65
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Figure 19 - Kinetix 7000 Bottom Panel Connectors

1 2 Bottom View 2099-BM06-S and 2099-BM07-S shown
,, =TT
& \ I ‘E‘ /
\‘ |I ’L T @tﬁ
1
B (W (=e=ext ie=e=pSe
W, OO0~ 0-O0~0OR0O
@]IH)QWOOOOCD@ ONONDNE)
(@@=
-l le"o-0-0) |
Item | Designator/Label Description Connector See Page
1 cp Control Power Terminal Block 2-position terminal 51
2 PTB Power Terminal Block Access Terminal block 51
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Chapter 3

Digital and Analog Input/Output (I0D) Connector Pinout

The following diagram and table provide the signal description and pin-out

information for the 26-pin Digital and Analog Input/Output connector.

See Kinetix 7000 Front Panel Connectors and Displays on page 42 for the
location of the 26-pin connector. IOD signals are described in greater detail later

in this chapter.

Figure 20 - Pin Orientation for 26-pin I/0 (10D) Connector

Pin 26

Table 8 - Digital and Analog Input/Qutput 26-pin (10D) Connector

Pin Description Signal Name Pin Description Signal Name
1 Drive supplied +24V DC HW_Enable_Pwr 14 Registration 1 Input Reg_1_In
2 Hardware Enable Switch Input HW_Enable_In 15 Registration 1 Common Reg_1_Com
3 Hardware Enable Common HW_Enable_Com 16 Drive supplied Registration 2 Output | Reg_2_Pwr
Power
4 Drive supplied +24V DC Home_Switch_Pwr 17 Registration 2 Input Reg_2 In
5 Home Switch Input Home_Switch_In 18 Registration 2 Common Reg_2_Com
6 Home Common Home_Switch_Com 19 Differential Analog Channel 1 Input Analog_Input_1
7 Drive supplied +24V DC Pos_QverTravel_Pwr 20 Differential Analog Channel 1 Common | Analog_Input_1_Ret
8 Positive Overtravel Limit Switch Input | Pos_ OverTravel_In 21 Differential Analog Channel 2 Input Analog_Input_2
9 Positive Overtravel Common Pos_OverTravel_Com 22 Differential Analog Channel 2 Common | Analog_Input_2_Ret
10 Drive supplied +24V DC Neg_OverTravel_Pwr 23 Programmable Analog Channel 1 Analog_Out_1
Output
n Negative Overtravel Limit Switch Input | Neg_OverTravel_In 24 Analog Channel 1 Common Analog_Out_1_Ret
12 Negative Overtravel Common Neg_OverTravel_Com 25 Programmable Analog Channel 2 Analog_Out_2
Output
13 Drive supplied Registration 1 Qutput | Reg_1_Pwr 26 Analog Channel 2 Common Analog_Out_2_Ret
Power
IMPORTANT The Drive supplied +24V DCand Common source signals (at pins 1, 3, 4, 6,

7,9, 10, and 12) can only be used for the inputs listed above.
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General Purpose 1/0 (GPI0) Terminal Block Connections

The following diagram and table provide the orientation and signal description
for the General Purpose Input/Output terminal block.

Figure 21 - Orientation for General Purpose I/0 (GP10) Terminal Block

NNy yEy

12345678
ST IE L

N

S

Table 9 - General Purpose 1/0 (GP10) Terminal Block

Terminal | Description Signal Name
1 Digital Output 1 Digital_Out_1
2 +24V DC for digital output 1 (customer-supplied) DO_24VDC_1
3 +24V DC for digital output 2 (customer-supplied) DO_24VDC_2
4 Digital Output 2 Digital_Out_2
5 Reserved N/C

6 Reserved N/C

7 Regenerative power supply OK (customer supplied) Regen_OK+
8 Common for Regenerative power supply 0K Regen_OK-

General Purpose Relay (GPR) Terminal Block Connections

The following diagram and table provide the orientation and signal description
for the General Purpose Relay terminal block.

Figure 22 - Orientation for General Purpose Relay (GPR) Terminal Block

ilals]vlals

Note: The GPR terminal number
Ssvp€EC orientation is rotated 180 degrees relative
to the other I/0 connectors.

Table 10 - General Purpose Relay (GPR) Terminal Block

Terminal | Description Signal Name
1 24V DC customer-supplied power input for Relay 1 24VDC

2 Programmable N.0. Relay 1 output GPR1+

3 Programmable Relay 1 common GPR1-

4 24V DC customer-supplied power supply common oM

5 Programmable N.0. Relay 2 output GPR2+

6 Programmable Relay 2 common GPR2-
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Motor Feedback (MF) Connector Pinouts

The following diagram and tables provide the orientation and signal description
for the Motor Feedback (MF) connector for each applicable feedback device.

Figure 23 - Pin Orientation for 15-pin Motor Feedback (MF) Connector

C | pint0
Pin 15 — Pin5
Pin 11 —Ho S o-H— Pin 1
;’inﬁ/w i
(@)

Table 11 - Motor Feedback (MF) Connections for Stegmann Hiperface (SRS/SRM)

Pin Description Signal Pin Description Signal

1 Sine differential input+ SIN+ 9 Reserved —

2 Sine differential input- SIN- 10 Hiperface data channel DATA-

3 Cosine differential input-+ (0S+ n Motor thermal switch (normally-closed) M I

4 Cosine differential input- (0s- 12 Reserved —

5 Hiperface data channel DATA+ 13 Reserved —

6 Common ECOM 14 Encoder power (+5V) EPWR_5V @
7 Encoder power (+9V) EPWR_9V @ 15 Reserved —

8 Reserved —

(1) Not applicable unless the motor has integrated thermal protection.
(2)  Encoder power supply uses either 5V or 9V DC based on encoder/motor used.

Table 12 - Motor Feedback (MF) Connections for TTL or Sine/Cosine with Index Pulse and Hall

Commutation
Pin Description Signal Pin Description Signal
1 AM+/ Sine differential input+ AM+ / SIN+ 9 Reserved —
2 AM-/ Sine differential input- AM-/SIN- 10 Index pulse- IM-
3 BM+/ Cosine differential input+ BM+/ (0S+ n Motor thermal switch (normally-closed) M TS
4 BM- / Cosine differential input- BM-/ C0S- 12 Single-ended 5V hall effect commutation S1
5 Index pulse+ IM+ 13 Single-ended 5V hall effect commutation S2
6 Common ECOM 14 Encoder power (+5V) EPWR_5V @
7 Encoder power (+9V) EPWR_9V @ 15 Reserved —
8 Single-ended 5V hall effect commutation S3

(1) Not applicable unless motor has integrated thermal protection.
(2)  Encoder power supply uses either 5V or 9V DC based on encoder/motor used.
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Kinetix 7000 drives do not natively support Heidenhain EnDat high-resolution
feedback. However, you can use the drive motor feedback connection with the
2090-K7CK-KENDAT feedback module to convert Heidenhain EnDat 2.1
high-resolution feedback from an RDD motor. Use the table below to connect
the motor feedback wires to the 2090-K7CK-KENDAT feedback module.

IMPORTANT Only 2099-BMxx-S drives with firmware revision 1.104 or higher support
the use of 2090-K7CK-KENDAT feedback modules.

Table 13 - Connections for Heidenhain EnDat

Pin Description Signal Pin Description Signal
1 Sine differential input+ SIN+ 8 Serial data clock signal - (CLK-

2 Sine differential input- SIN- 9 Serial data differential signal-+ DATA+
3 Cosine differential input+ (0S+ 10 Serial data differential signal - DATA-
4 Cosine differential input- (0s- n Motor thermal switch-+ 1 TS+

5 Encoder power (+5V) EPWR_5V 12 Reserved —

6 Common ECOM 13 Reserved —

7 Serial data clock signal + CLK+

(1) Not applicable unless motor has integrated thermal protection.

IMPORTANT Drive-to-motor power cables must not exceed 90 m (295.3 ft).
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Auxiliary Feedback (AF) Connector Pinouts

For TTL devices, the position count will increase when A leads B. For sinusoidal
devices, the position count will increase when cosine leads sine.

Figure 24 - Pin Orientation for 15-pin Auxiliary Feedback (AF) Connector

Pin6 — ©
Pin 11 HH Pin1
Pin 15 i Pin5
o [ Pin10
Table 14 - Stegmann Hiperface (SRS and SRM only)

Pin Description Signal Pin Description Signal
1 Sine differential input+ SIN+ 9 Reserved —
2 Sine differential input- SIN- 10 Hiperface data channel DATA-
3 Cosine differential input+ (0S+ n Reserved —
4 Cosine differential input- (0s- 12 Reserved —
5 Hiperface data channel DATA+ 13 Reserved —
6 Common ECOM 14 Encoder power (+5V) EPWR_5V M
7 Encoder power (+9V) EPWR_9V m 15 Reserved —
8 Reserved —

(1) Encoder power supply uses either 5V or 9V DC based on encoder used.

Table 15 - TTL or Sine/Cosine with Index Pulse

Pin Description Signal Pin Description Signal

1 A+ / Sine differential input+ A+ /SIN+ 9 Reserved —

2 A-/Sine differential input- A-/SIN- 10 Index pulse- -

3 B+ / Cosine differential input+ B+/C0S+ n Reserved —

4 B- / Cosine differential input- B-/ C0S- 12 Reserved —

5 Index pulse+ I+ 13 Reserved —

6 Common ECOM 14 Encoder power (+5V) EPWR_5V m
7 Encoder power (+9V) EPWR_9v (¥ 15 Reserved —

8 Reserved —

(1) Encoder power supply uses either 5V or 9V DC based on encoder used.
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Safe-off (S0) Terminal Block Connections

Figure 25 - Safe-off (SO) Terminal Block

Table 16 - Safe-off (S0) Terminal Block

Terminal | Description Signal Name
1 Normally-closed monitoring contact for safety relay 2 FDBK2+

2 Return for safety relay 2 FDBK2-

3 Normally-closed monitoring contact for safety relay 1 FDBK1+

4 Return for safety relay 1 FDBK1-

5 Coil of safety relay 2 ENABLE2+

6 Common for safety relays 1and 2 ENABLE-

7 Coil of safety relay 1 ENABLE1+

8 24V DC, 500 mA max., power for Safe Off circuit S0_24VDC

9 Common for 24V power Safe off circuit S0_COM

IMPORTANT Terminals 8 and 9 (24V+ and Common) are only used by the motion-
allowed jumper. When using the Safe-off feature, the 24V supply must
come from an external source.
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Control Power (CP) Terminal Block Connections

Kinetix 7000 drives must be wired to a 24V DC control power source through
the Control Input Power (CP) connector. The Control Power input terminal is
located on the bottom of the drive as illustrated in Figure 19 on page 44.

IMPORTANT An external power supply provides the ability to retain control of the drive’s
logicindependent of its bus power status.

Figure 26 - Control Power (CP) Terminal Block Detail

Terminal Block Label
(on bottom of drive) (on front of drive)
2
S =
|
® o o
,ﬁ O 5% CP
Table 17 - Control Power (CP) Terminal Block
Terminal | Description Signal Name
1 (P_24VDC
—— Control Power 24V DC Input
2 CP_COM

Power Terminal Block (PTB) Connections

The power terminals are located behind the lower front panel of the drive. The
figures below identify the input power, motor power, DC bus, ground, and
cooling fan input terminals.

The 2099-BM09-S or 2099-BM10-S drives (frame 5), and the 2099-BM11-S or
2099-BM12-S drives (frame 6) provide connections for you to supply 120V AC
or 240V AC to power an internal cooling fan. The fan VA ratingis 100 VA for
2099-BM09-S and 2099-BM10-S, and 138 VA for the 2099-BM11-S and 2099-
BM12-S drives.

The 2099-BM06-S, 2099-BM07-S, and 2099-BM08-S drives (frame 3) use the

internal power supply for fan power and thus no terminals are provided.
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Figure 27 - 2099-BM06-S, 2099-BM07-S, and 2099-BM08-S
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Figure 28 - 2099-BM09-S
Fan Terminals

Enlarged View
PS- —v
E [ HAEIETETH]
O|O|0|0|0|0 O|O0|0|0
> |Olll[o]olo]olo]o Qoooo@@ AlolO
lololofoo]o i L
L]
+ =353
P+ 28 5= Fez=Ss OO0
Motor |—A Line J
g
==

Figure 29 - 2099-BM10-S
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Figure 30 - 2099-BM11-S and 2099-BM12-S
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Table 18 - Power Terminal Block

Fan Terminals
Enlarged View

||
oo
L]

Terminal | Description Name

DC+ DC Bus Power DCBus (+)
DC- DCBus()
PE Main Ground of the Drive System PE Ground
GND Motor Ground Motor Ground
U-T1 Motor Phase U Qutput U(T1)

V-T2 Motor Phase V Output V(T2)

W-T3 Motor Phase W Qutput W (T3)

R-L1 Main 380. . .480V AC+/-10% Input Power, Three-phase to R, S and T Input Terminals | R

S-12 S

T3 T

120VAC +120V ACInput for Fan Power VAC_FAN_1
240VAC +240V ACInput for Fan Power VAC_FAN_2
OVAC Fan Common GND_FAN

PS- For factory use only -

PS+ For factory use only -
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Control S|gna| Spe(ifications This section provides specifications for the Kinetix 7000 drive input/output
(IOD), SERCOS, motor feedback (MF), auxiliary feedback (AF) and brake

(BC) connectors.

Digital Inputs (10D Connector)

Two fast registration inputs and four other inputs are available for the machine
interface on the Kinetix 7000 drive. The drive supplies 24V DC @ 300 mA for

the purpose of registration, home, enable, over-travel positive, and over-travel

negative inputs. These are sinking inputs that require a sourcing device. A 24V
DC power and common connection is provided for each input.

IMPORTANT To improve registration input EMC performance, see the System Design for
Control of Electrical Noise Reference Manual, publication GMC-RM001.

Table 19 - Digital Input Descriptions

10D Pin | Signal Description Capture Time | Edge/Level
Sensitive
10D-2 ENABLE Single optically isolated, single-ended active high signal. Current loading is nominally 10 | 20 ms Level
mA. A 24V DCinput is applied to this terminal to enable each axis.
10D-5 HOME Single optically isolated, single-ended active high signal. Current loading is nominally 10 | 20 ms Level
mA. Home switch (normally-open contact) inputs for each axis require 24V DC (nominal).
|0D-14 REG1 Fast registration inputs are required to inform the motor interface to capture the 500 ns Edge
10D-17 REG2 positional information with less than 3 s uncertainty. Single optically isolated, single-
ended active high signal. Current loading is nominally 10mA. A 24V DCinput is applied to
this terminal to enable each axis.
10D-8 0T+ Overtravel detection is available as a dual-input, optically isolated, single-ended active | 20 ms Level
10D-11 0T- high signal. Current loading is nominally 10 mA per input. The pos/neg limit switch
(normally-closed contact) inputs for each axis require 24V DC (nominal).
Table 20 - Digital Input Specifications
Parameter Description Min Max Leakage
ON-state voltage | Voltage applied to the input, with respect to I0COM, to guarantee an ON-state. 10.8V 26.4V —
ON-state current | Current flow to guarantee an ON-state 3.0mA 10.0mA —
OFF-state voltage | Voltage applied to the input, with respect to I0COM, to guarantee an OFF-state. -1.0v 3.0V <1.5mA
24V 1/0 Power

54

IMPORTANT Signals +24V_PWR and +24V_COM are a 24V DC source that can be used

only for the inputs listed below.

The Kinetix 7000 drive provides 24V DC power @ 300 mA total for the
HW _Enable Pwr, Home_Switch_Pwr, Pos_OverTravel Pwr,
Neg OverTravel_Pwr, Reg _1_Pwr, and Reg_2_Pwr inputs on the specific drive.
The supply is protected with an automatically reset fuse. A temperature versus

time curve automatically controls closing of the fuse.

A common mode choke filters the registration power connection. An additional
common mode choke is provided for the remaining inputs.
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Hardware Enable

The Hardware Enable input is an optically isolated (500V), single-ended, active
high signal. A 24V DC input applied to this pin enables the drive.

The status of this digital input can be monitored in the axis servo drive tag in

RSLogix.

_I i—K?k_axis.EnablelnputStatus | DI | Decimal IBDDL

]

If the Drive Hardware Enable option is selected in Logix, an MSO (Motion
Servo On) instruction must be executed in RSLogix software. This causes [OD-1
to supply 24V DC to IOD-2, and completes the enable circuit for servo loop and
drive power structure.

If the Drive Hardware Enable option is not selected in Logix, an MSO
instruction will enable the drive without the need for a Drive Enable signal
confirmation.

This input is level sensitive. See Table 19 - Digital Input Descriptions and
Table 20 - Digital Input Specifications starting on page 54 for On/Off signal
voltages and current levels.

Kinetix 7000 drive Hardware Enable functions and faults actions are
programmed through RSLogix software. Kinetix 7000 dive firmware provides an
additional 50 ms of debounce.

ATTENTION: Overvoltage protection is not provided for the Hardware Enable
input signal.
Itis recommended to use the on-drive power to power the Hardware Enable signal.
If an external power source is used, you must take responsibility to be sure that the

voltage/current does not exceed the rating of the input.

The schematic below depicts the Hardware Enable circuit. It is provided as a
reference only.

Figure 31 - Hardware Enable Digital Input Circuit Diagram

T+24v nc ™

Vcc

1
vosuppLy | 10D-1
LO/ O INeur | 100-2 N
|
| —
1
| 103

10_COM

ZN
= 0.1uF 5MQ #Z [: s> CTRL_INPUT

1k Q

Customer-supplied Input Device |

1
[ |

Kinetix 7000 Drive

I[,
|
|
i %k Q j
|
|

(1) 424V DCsource (range) = 21.6V...26.4V (supplied by the drive, not to exceed 300 mA total).
Maximum current input = 10 mA.
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Home

The Home input is an optically isolated (500V), single-ended, active high signal.
A 24V DC input applied to this pin by a normally-open contact indicates this
axis is in the home position. Firmware provides an additional 50 ms of debounce.

You can configure the required Home type in the axis servo drive properties in
RSLogix. You can monitor the Home input “on/off” status in the axis servo drive

tag.

l_l |—K?k_axis.HomelnputStatus 1] |Decimal |BDDL

This input is level sensitive. See Table 19 - Digital Input Descriptions and
Table 20 - Digital Input Specifications starting on page 54 for On/Off signal
voltages and current levels.

Itis recommended to use the on-drive power to power the Home signal. If an
external power source is used, you must take responsibility to be sure that the
voltage/current does not exceed the rating of the input.

2 ATTENTION: Overvoltage protection is not provided for the Home input signal.

The schematic below depicts the Home circuit. It is provided as a reference only.

Figure 32 - Home Digital Input Circuit Diagram

]. .[ 24vpc
1/0 SUPPLY | 10D-4 | T
LO/O INPUT | 10D-5 | o vee

| | %kQ T
1 1 ZS
| | A~ 01uF sma |y K 5> CTRL_INPUT

0_com | 100-6 |

—OM | . kQ

Customer-supplied Input Device ! ! Kinetix 7000 Drive

(1) +24V DCsource (range) = 21.6...26.4V (supplied by the drive, not to exceed 300 mA total).
Maximum current input = 10 mA.
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I

|—K?k_axis.NegD vertravellnputStatus | o i

Positive and Negative Overtravel

The Positive and Negative Overtravel detection is provided by two optically
isolated (500V), single-ended, normally-closed, active high signals. Breaking the
24V DC input at either pin indicates an overtravel condition.

You can enable hard travel limits on the axis servo drive Limit tab in RSLogix.
Hard travel limits require power to both the positive and negative overtravel
inputs. You can monitor the positive and negative overtravel input status in the
axis servo drive tag.

| Decimal [BooL

]

Notes:

o A status of “1” indicates a normally closed input and a drive ready for
movement.

o Hard overtravel limits can only be selected in a linear conversion selection.

This input is level sensitive. See Table 19 - Digital Input Descriptions and
Table 20 - Digital Input Specifications starting on page 54 for On/Off signal
voltages and current levels.

IMPORTANT Overtravel limit input devices must be normally-closed.

Kinetix 7000 drive Positive and Negative Overtravel functions and faults actions
are programmed through RSLogix software. Kinetix 7000 drive firmware
provides an additional 50ms of debounce.

A\

ATTENTION: Overvoltage protection is not provided for the Positive and
Negative Overtravel input signal.

It is recommended to use the on drive power to power the Positive and Negative
Overtravel signals. If an external power source is used, you must take responsibility
to be sure that the voltage/current does not exceed the rating of the input.

The schematic below depicts the Positive and Negative Overtravel circuits. It is
provided as a reference only.

Figure 33 - Positive and Negative Overtravel Input Diagram

LO—'/O INPUT ‘

1/0 SUPPLY i 10D-7,10 | T Fwoct
I0D-89 | N -
! ! e : j Positive Overtravel
| | == 01pf 5110 } ] o
0.con] 100-9, 12 | T ‘g]k . Negative Overtravel
LKinetix 7000 Drive v

Customer-supplied Input Device
_——
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Registration

The two fast Registration inputs are provided on the Kinetix 7000 drive, Reg 1
(IOD-14) and Reg 2 (IOD-17). Unlike the Drive Enable, Home, and Overtravel
signals, these inputs are either positive-edge or negative-edge triggered. They are
based on the user-defined MAR (Motion Axis Registration) configured using
RSLogix software.

Figure 34 - MAR (Motion Axis Registration) Entry in RSLogix Software

P AR

~ mation Arm Registration HEM —
Axis K7k_axis ... [(DND—
Wation Cortral _WTK reaistration  H{ER—
Trigger Condtion | - HIP—
Wincdoveed Regists T P —
Win. Posiion Megative_Edge
hiax . Position 0
Input Mumkber 1

The MAR instruction captures position data within a 3 us uncertainty. The
position is directly input to the axis_servo_drive.Registration_Position register
in Logix software.

Figure 35 - Logix Position Register Entry

K.7k_awis. Registration] Position 0.o Float REAL
K.7k_awiz Regiztration2Pozition 0.0 Float REAL
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Power for the inputs is supplied by an internally supplied 24V DC supply.

See Table 19 - Digital Input Descriptions and Table 20 - Digital Input
Specifications starting on page 54 for On/Off signal voltages and current levels.

Registration functions and faults actions are programmed through RSLogix
software. Kinetix 7000 firmware provides an additional 50 ms of debounce.

ATTENTION: Overvoltage protection is not provided for the Registration input
! f : signal.

It is recommended to use the on drive power to power Registration. If an external
power source is used, you must take responsibility to be sure that the voltage/
current does not exceed the rating of the input.

The schematic below depicts the Registration circuits. It is provided as a reference
only.
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Figure 36 - Registration Digital Input Circuit Diagram
! |
| | +24V DC 0
| 10D-13,0r-16 | T
1/0 SUPPLY

oo | |
I I
| | v(C
i 10D-14, or-17 |

INPUT | | ~
T T 1
i i kQ Tk
i i == 0.001 uF 511Q v DO REG_INPUT
10_CoM i 10015, or-18 i HCPL-0631
I I
Customer-Supplied | | Kinetix 7000 Drive
Registration Input Device ! i
(1) 424V DCsource (range) = 21.6V...26.4V (supplied by the drive, not to exceed 300 mA total).
Maximum current input = 10 mA.
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Analog Inputs (10D Connector)

IMPORTANT RSLogix 5000 software, version 15, does not support analog input

utilization.

Two analog inputs are provided, with 14-bit resolution (13 data bits, plus sign).
The analog data streamed to RSLogix by these inputs is useful for managing
dynamic machine operations, for example tension transducers in an outer tension
control loop.

The input range of these inputs is 10V, and overvoltage protection is +12V.
Inputs are updated at the drive every 125 ps. Frequency response of the input is
up to 4 kHz, and input impedance is 12 kX

Analog inputs are available as a real time attribute and Get System Value (GSV)
within RSLogix software.

ATTENTION: Gain and offset attributes are not provided for the Analog Inputs
input signals, and no drive faults are issued.

A\

The schematic below depicts the Analog Input circuits. It is provided as a
reference only.

Figure 37 - Analog Input Circuit Diagram
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Reading Analog Input Voltage Values

When connecting to the Kinetix 7000 drive via DriveExecutive™ or

DriveExplorer™, the input voltage is displayed as a percentage in parameters 691
[Analnput 1 Value] and 692 [Analnput 2 Value].

File Edit Explore Actions Help
O & EO 28 =%
< S|N:P.P# |Nar‘r‘|e |‘uralue Units
R 1:0.691 Analnput 1 Value 69.79 %
1:0.692 Analnput 2 Value 015 %
e |
L
For Help, press F1 DPI

In the example above, analog input 1 displays 69.79%. This value equals 100% of
+10V DC. Therefore the actual value of analog input 1 is 6.98V DC.

When viewed in RSLogix 5000 using a real time attribute on the Drive/Motor
tab on the Module Properties dialog, the corresponding bit value displays as in
the example below.

TEST_&xI5 ActualPosition 0.0 Float REAL
TEST_&xIS Actual/elocity 0.0 Flaat REAL
TEST_&xI5. Analoglnput] 6978.0 Float REAL
TEST_&xIS Analoglnput2 0.0 Float REAL
+ - TEST_&xIS AttributeErmorCode 164000 Hex INT
+ TFET &%IS AthihiteFrard D 1&&00MAN Hewv INT

Divide the value displayed by 100 to determine the actual voltage on the input.
6978 / 100 = 69.78% or 6.98V DC.
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Analog Outputs (10D Connector)

The two analog outputs (Analog_Out_1 and Analog_Out_2) are strictly for
troubleshooting and cannot be used to drive other loads.

The analog outputs provide 12-bit resolution (11 data bits, plus sign) of the gain
and filtering parameters within RSLogix software. In this way a data stream can
be displayed by a meter or scale as velocity, torque, or following error
information.

The +10V outputs provide positive and negative direction range, with a null
setting of OV. For example, £10V range, with 0V = 0. The drive update rate for
these outputs is 125 ys, and is current limited to 25 mA.

Analog output functions are programmed in RSLogix software using a message
instruction. The default pin assignments and the default gain values for the
velocity, torque, and following error parameters are listed below.

Signal Default Pin Parameter Gain Value Analog Output
Analog_Out_1 10D-23 Velocity 0.0060 1V'=1000 rpm
Analog_Out_2 10D-25 Torque 0.1 1V =100% torque

A single pole low pass digital filter is provided for each analog output. The digital
filter frequency range is 1...4 kHz.

The schematic depicts the Analog Output circuits. It is provided as a reference
only.

Figure 38 - Analog Outputs Circuit Diagram
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General Purpose 1/0 (GPI0 Connector)

Two 24V digital outputs are user programmable. You can monitor the status the
an optional regenerative power supply. An isolated, external 24V DC power
source must be customer supplied to power the digital outputs.

Table 21 - General Purpose I/0 Digital Output Specifications

Pin Signal Description On Condition 0ff Condition Leakage
1 Digital_Out_1 Optically isolated to 500V, current sourcing up to 75 mA 24...40VDC <0.25mA
2 DO_24vDC_1 24V DC power source to digital inputs (customer-supplied) — —
3 DO_24VDC_2
4 Digital_Out_2 Optically isolated to 500V, current sourcing up to 75 mA 24...40VDC <0.25mA
5 Reserved
6
The two DC current sourcing outputs default settings are Zero_Speed
(Digital_Out_1) and In_Position (Digital_Out_2). Zero_Speed is the motor at
0 rpm velocity. In_Position can be set to the commanded position by the Position
Lock Tolerance (set in Axis Properties/Limits). Default parameter selections can
also be set with an IDN function.
Figure 39 - General Purpose 1/0 Digital Qutput Diagram
Dig_Out_1 1kQ J j DO_24VDC_1
<
SZM\ = 0.1uF <
] 332kQ /_>
B 4
10Q
Digital_Out_1
L <
Dig_Out_2 1kQ
S i K}_‘ DO_24VDC_2
SZ\/\ < 0.1 uF j
| 332kQ e
— AN
A
10 Q
i Digital_Out_2
<
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The regenerative power supply OK provides status on the regenerative converter;
in doing so, provides status to the Kinetix 7000 drive that there is DC bus power.
Selecting the 8720MC-RPSxxx on the Power tab in the Kinetix 7000 drive I/O
configuration in RSLogix requires the customer to provide a 24V DC power
source to GPIO pins 7 and 8 as shown in Table 22 and in the interconnect
diagrams in Appendix B. A failure to do so will cause a Regen_PS_OK (E111)
fault, which indicates that he Regen_OXK signal is missing at pins 7 and 8 of the
GPIO connector. Kinetix 7000 drive firmware provides an additional 50 ms
debounce.

Table 22 - General Purpose I/0 Regenerative Power Supply OK Specifications

Pin

Signal

Description

On Condition 0ff Condition

Regen_OK+

Regen_0OK-

Optically isolated (500V), single-ended active high signal 12...38VDC@ less than 6.6V DG, less

33...12mA than 1.5mA

64

Regen_0K+
>

2kQ

Figure 40 - General Purpose I/0 Regenerative Power Supply OK Diagram
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General Purpose Relay (GPR Connector)

Two general purpose relay connections are accessed through the GPR connector.
GPRI1+ is a normally-open, dry relay contact, supporting 2 A at 30V DC +10%
with suppression. This relay defaults to Motor Brake control, and specifically
provides suppression. GPR2+ is a normally-open, dry relay contact, supporting 2
A at 250V AC or 2 A at 30V DC without suppression. This relay defaults to
Drive OK. An external 24V DC power source must be supplied.

The following are default values for the general purpose relays.

Table 23 - General Purpose Relay Outputs Descriptions

Output: Default Relay Setting in Description
RSLogix Software

GPR1+ Motor Brake Turn-on and turn-off delays are specified by the Brake
Engage Delay Time and Brake Release Delay Time in

RSLogix software.

GPR2+ Drive OK (DROK)
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SERCOS Connections

Two fiber-optic connectors (transmit and receive) are provided on the Kinetix
7000 drive.

Table 24 - SERCOS Communication Specifications

Specification Description
Data Rates 4 and 8 Mbps
Node Addresses 01...99™

(1) Node addresses for additional axes on the same system are assigned by sequentially incrementing each additional axis. See Node
Addressing Examples on page 110 for more information.

Safe-off (SO Connector)

Kinetix 7000 drives provide safety functions and system integrity.

The Kinetix 7000 drive ships with a (9-pin) wiring-plug header having a motion-
allowed jumper installed in the safe-off (SO) connector. With the motion-
allowed jumper installed, the safe-off feature is disabled.

For safe-off wiring information, see the Kinetix Safe-off Feature Safety Reference
Manual, publication GMC-RM002.

Figure 41 - Safe-0ff, Motion-allowed Jumper

Motion-allowed Jumper

(50) Connector

Control Power Specifications The following table provides specifications for the Control Power (CP)

connector.
Attribute Value
Augiliary DCinput voltage 24V DC, 3 A max, range 18...30V DC
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Motor (MF) and Auxiliary
Feedback (AF) Connections

66

The motor interface and auxiliary feedback interfaces are consistent across the
Kinetix product line. This section provides information on motor and auxiliary
feedback connections.

The Kinetix 7000 motor (MF) and auxiliary (AF) feedback ports can accept the
following encoder types:

o SRM/SRS Stegmann Hiperface encoders
o SV TTL differential line driver with index pulse and hall commutation

o Sin/Cos differential input with index pulse and hall commutation

Motor feedback requires RSLogix 5000 motion.db file to properly commutate
the motor. Motors available in RSLogix software include feedback types
designated as S and M in Allen-Bradley catalog numbers. Following are further
definitions of these feedback types.

o Stype- single-turn 1024 cycles per rotation (interpolated to over 2 million
counts in the drive) For example, the MPL-B980D-S]J72AA has this
feedback type.

e M type - multi-turn 1024 cycles per rotation (interpolated to over 2
million counts in the drive). For example, the MPL-980D-M]72AA has
this feedback type. The “M” type allows for 4096 cycles absolute retention
when the encoder is powered down.

RDD motor feedback from Heidenhain EnDat high-resolution encoders is also
accepted, but only when using drive firmware revision 1.104 or higher and the

2090-K7CK-KENDAT low-profile feedback module.

Third-party motor requests must be pre-qualified and a custom motor file
developed. Contact your local distributor or Rockwell Automation Sale
Representative for more information.

Kinetix 7000 drives cannot drive open loop (no feedback) or other motor types
not defined in the Kinetix motor database.

Motor and Auxiliary Feedback Specifications

AM, BM, and IM input encoder signals are filtered using analog and digital
filtering. The inputs also include illegal state change detection. Figure 42 is a
schematic of the AM, BM, and IM inputs.
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Figure 42 - AM, BM, and IM Motor Encoder Inputs
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Table 25 - Motor Encoder Feedback Specifications
Attribute Value
Encoder Types Incremental, A quad B, Sine/Cosine, Intelligent, and Absolute
Maximum Input Frequency 5.0 MHz (TTLinput) per channel
250 kHz (Sine/Cosine input)
Commutation Feedback Hall sensor
Table 26 provides a description of the AM, BM, and IM inputs for TTL
encoders.
Table 26 - TTL Encoder Specifications
Parameter Description Minimum Maximum
AM, BM, and IM Input voltage difference between the + input and +1.0V +7.0V
ON-state the - input that is detected as an ON-state.
Input Voltage
AM, BM, and IM Input voltage difference between the + input and -1.0v -7.0v
OFF-state the - input that is detected as an OFF-state.
Input Voltage
Common Mode Potential difference between any encoder signal and | -7.0V +12.0V
Input Voltage logic ground.
DC Current Draw Current draw into the + or - input. -30mA 30mA
AM, BM Input Frequency of the AM or BM signal inputs. The count | — 5.0 MHz
Signal Frequency frequency is 4 times this frequency, since the circuitry
counts all four transitions.
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Parameter Description Minimum Maximum
IM Pulse Width Pulse width of the index input signal. Since theindex | 125nS —
is active for a percentage of a revolution, the speed
will determine the pulse width.
AM, BM Phase Error Amount that the phase relationship between the AM | -22.5° +22.5°
2.5 MHz Line and BM inputs can deviate from the nominal 90°.
Frequency
AM, BM Phase Error Amount that the phase relationship between the AM | -45° +45°
1 MHz Line and BM inputs can deviate from the nominal 90°.
Frequency

The table provides a description of the AM and BM inputs for Sine/Cosine
encoders.

Table 27 - AM, BM and IM Input Specifications for Sine/Cosine Encoders

Parameter Description Minimum Maximum
Sine/cosine Frequency of the Sine or Cosine signal inputs. — 250 kHz
Input Signal

Frequency

Sine/cosine Peak-to-peak input voltages of the Sine or Cosine 0.5V (p-p) 2.0V (p-p)
Input Voltage inputs.

Table 28 - Specifications for Heidenhain EnDat Encoders

Command Set Order Description
Designation
EnDat 2.1 EnDat 01 1V (p-p) Sin/Cos, <2 MHz clock frequency

Auxiliary Feedback (AF)

These requirements apply to the Auxiliary Feedback signals.
o For TTL devices, the position count increases when A leads B.
o For sinusoidal devices, the position count increases when cosine leads sine.
e TTL devices must be 5V devices within the input voltage specification.

o Use the Low Profile Connector Kit, catalog number 2090-K6CK-D15F to
access the Auxiliary Feedback signals. You must supply cabling that has
shielding, and other EMI protection for motor feedback cables.

Feedback Power Supply

The power circuit board generates the +5V and +9V DC for the motor and
auxiliary feedback power supplies. Short-circuit protection and separate common
mode filtering for each channel is included.

e MPx-B, and HPK-B and -E motors all use 9V power sources from the MF
connector.

o Compatible Auxiliary Feedback devices include Stegmann Hiperface,
Sine/Cosine, and SV TTL encoder types. Note: Heidenhain EnDat 2.1
encoders are only compatible when using the 2090-K7CK-KENDAT
feedback module, however an interface module does not exist for the
auxiliary encoder input.
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e Sece the Kinetix Motion Control Selection Guide, publication GMC-
SGO001, for cables compatible with the Kinetix 7000 drive and motor.

o Low profile connector let you develop a custom cable for the Motor
Feedback (MF) or Auxiliary Feedback (AF) connectors.

The following table details power supply specifications for the motor and
auxiliary feedback connectors.

Table 29 - Motor and Auxiliary Feedback Power Supply Specifications

Power Signal Name Voltage (VDC) Current (mA)
Supply - :

Min Nom Max Min Max
+5V EPWR_5V 5.13 54 5.67 10 400M 0
+V EPWR_9V 83 9.1 99 10 2752 0)

(1) 400 mA on the 5V supply splitin any manner between the channels with no load on the 5V supply.
(2) 275 mA on the 9V supply split in any manner between the channels with no load on the 9V supply.
(3) 300 mA on the 5V supply on one channel with 150 mA on the 9V supply on the second channel.
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Notes:
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This chapter provides procedures for wiring your Kinetix 7000 drive system
components and making cable connections.

Topic Page
Basic Wiring Requirements 7
Determine the Input Power Configuration 75
Set the Ground Jumper in Select Power Configurations 79
Grounding the Kinetix 7000 Drive System 82
Input Power Wiring Requirements 86
Power Wiring Guidelines 89
Wire the Kinetix 7000 Drive Connectors 89
Feedhack and I/0 Cable Connections 94
Wire Feedback and 1/0 Connectors 97
External Shunt Module Connections 103
SERCOS Fiber-optic Cable Connections 103

Basic W|r|ng Requirements This section contains basic wiring information for the Kinetix 7000 drive.

A\

ATTENTION: Plan the installation of your system so that you can perform all
cutting, drilling, tapping, and welding with the system removed from the
enclosure. Because the system is of the open type construction, be careful to
keep any metal debris from falling into it. Metal debris or other foreign matter
can become lodged in the circuitry, that can result in damage to components.

/\

SHOCK HAZARD: To avoid hazard of electrical shock, perform all mounting and
wiring prior to applying power. Once power is applied, connector terminals may
have voltage present even when not in use.

IMPORTANT

This section contains common PWM servo system wiring configurations,
size, and practices that can be used in a majority of applications. National
Electrical Code, local electrical codes, special operating temperatures, duty
cycles, or system configurations take precedence over the values and
methods provided.
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Building Your Own Motor Cables

IMPORTANT Factory-made cables are designed to minimize EMI and are recommended
over hand-built cables to optimize system performance.

o Connect the cable shield to the connector shells on both ends of the cable
with a complete 360° connection. If separate power wires are used in a
customer-supplied power cable, the shield may alternatively be connected
to a ground terminal.

o Use a twisted pair cable whenever possible. Twist differential signals with
each other and twist single-ended signals with the appropriate ground
return.

e Discrete power cables require 360° shielding. Connect the shield to a
ground terminal.

See the Kinetix Motion Control Selection Guide, publication GMC-SG001, for
low-profile connector kit, drive-end (mating) connector kit, and motor-end
connector kit catalog numbers.

Shielded Motor Cable

The use of a four-wire type Variable Frequency Drive (VED), 600 volt, UL listed
cable is strongly recommended for all motor currents at or below 130 Amperes.
The illustration below illustrates the type of cable required.

Figure 43 - Type of Cable Required for Kinetix 7000 Drive Interconnects

7%
G

Stranded Tinned Copper
>~ Conductors
~J

& A

Cable Jacket — N Tinned Copper Braid
with 85% Coverage

Oversized Insulation

Required Cable Types

You should always use shielded motor cable. The shield must connect to the drive
chassis (PE) connection and the motor frame. Make the connection at both ends
to minimize the external magnetic field. If you use cable trays or large conduits to
distribute the motor leads for multiple drives, use shielded cable to reduce noise
from the motor leads.
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Cable Sizes

In the table below the appropriate VFD shielded cable to use based on 150%
overload capability and 25 °C (77 °F) operating temperature is shown.

For applications above 130 Amps, use thick insulation lead wire, such as RHW-2
or equal. Make sure you thread the four wires (U, V, W, and ground) through a

single, grounded, metal conduit.

Table 30 - 1.5x Rated Continuous Motor Current Cable Size

Motor Current Cable Size
mm? AWG
12A 15 16
17A 25 14
21A 4 12
30A 6 10
55A 10 8
65A 16 6
95A 25 4
130A 35 2
Conduit

For applications above 130 Amperes, metal conduit is required for cable
distribution. Follow these guidelines:

e Drives are normally mounted in cabinets, and ground connections are

made at a common ground point in the cabinet. If the conduit is

connected to the motor junction box and the drive end is connected to the
ground panel in the cabinet, you do not need any additional conduit

connections.

Route no more than three sets of motor leads and a ground wire through a
single conduit. This minimizes cross talk that also reduces the effectiveness
of the noise reduction methods described. If more than three drive/motor
connections per conduit are required, use shielded cable. If practical, each
conduit should contain only one set of motor leads.

o You should use a thick insulation lead wire, such as type RHW-2 or equal.
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General Wire Guidelines

Observe all applicable safety and national and local regulations when selecting
the appropriate wire size for your system. Due to the drive overload capacity of
150% of the continuous current rating, the conductors for the transformer
primary and secondary must be sized (at a minimum) for 125...160% of the
maximum continuous input current for the motor selected. The motor
conductors must also be rated for a minimum of 125...160% of the full load
motor continuous current. If less than 150% overload is required the torque limit
parameters must be set in the drive accordingly. The distance between the drive
and motor may affect the size of the conductors used. To protect against
interference, use shielded wire in motor and control circuits. A shielded cable is
required for all feedback signal wires.

ATTENTION: To avoid a possible shock hazard caused by induced voltages,
A ground unused wires in the conduit at both ends.

For the same reason, if a drive sharing a conduit is being serviced or installed,
disable all drives using this conduit. This removes the possible shock hazard from
cross-coupled drive motor leads.

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 drives can be
induced into motor or encoder feedback signals, input/output communication,
or other sensitive low voltage signals. This can cause system faults and
communication problems.

See Minimizing Electrical Noise on page 28 for examples of routing high and low

voltage cables in wireways, and to the System Design for Control of Electrical
Noise Reference Manual, publication GMC-RMO001, for more information.
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Determine the Input Power
Configuration

Before wiring input power to your Kinetix 7000 drive system, you must
determine the type of input power within your facility. The drive is designed to
operate in both grounded and ungrounded environments.

ATTENTION: When you are using a LIM module with your Kinetix 7000 drive,
A the AC line input power must come from a grounded power configuration.

When you are not using a LIM module with your Kinetix 7000 drive, ungrounded,
corner-grounded, and impedance-grounded input power configurations are
permitted, but you must set the ground jumper as indicated in Table 32. In
addition, set the ground jumper when an active converter supplies the DC-bus
voltage.

See Set the Ground Jumper in Select Power Configurations on page 79 for
additional information.

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 44 - Grounded Three-phase Power Configuration - (WYE Secondary)

[0) 0]

2099-BM08-S shown with
Lower Front Panel Removed

Transformer (WYE) Secondary
ansormer | i ="
}— Line T
Three-phase Filter
Input VAC — L
L
Phase Ground

Bonded Cabinet

Ground

Ground Grid or To Ground Stud
Power Distribution Ground

IMPORTANT  Ifyou determine that you have grounded power distribution in your facility,
you do not need to set the ground jumper.

Rockwell Automation Publication 2099-UMOO1E-EN-P - July 2015 75



Chapter4  Connect the Kinetix 7000 Drive System

Figure 45 - Corner-grounded Power Configuration
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Figure 46 - Impedance-grounded Power Configuration (WYE Secondary)
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2099-BM08-S shown with

Lower Front Panel Removed
Transformer (WYE) Secondary
" Tanstomer 1 Y
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Three-phase \ Fiter j—/
InputVAC | L
—— /
Phase Ground Bonded Cabinet Lo
Ground
Ground Grid or @ To Ground Stud
Power Distribution Ground -

IMPORTANT  Eventhoughimpedance-grounded and corner-grounded power configurations
have a ground connection, treat them as ungrounded when installing
Kinetix 7000 drives.

See Interconnect Diagrams beginning on page 163 for input power interconnect
diagrams.
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Ungrounded Power Configurations

Kinetix 7000 drives contain protective MOV devices and common-mode
capacitors that are referenced to ground. Disconnect the protective MOV devices
and capacitors if the drive has an ungrounded, impedance-grounded, or corner-
grounded power configuration where the line-to-ground voltages on any phase
exceeds 125% of the nominal line-to-voltage.

must be disconnected if the drive has an ungrounded, impedance-grounded, or

c ATTENTION: To avoid unstable operation and/or drive damage, these devices
corner-grounded power configuration.

Ungrounded systems do not reference each phase potential to a power distribution
ground. This can result in an unknown potential to earth ground.

A Kinetix 7000 drive application using an active converter for DC-bus voltage is
considered an ungrounded power distribution system.

Figure 47 - Ungrounded Power Wiring
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Ground Grid or Power to Ground Stud
Distribution Ground
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Set the Ground Jumper in

Select Power Configurations

Setting the ground jumper is necessary when using an ungrounded, corner-
grounded, and impedance-grounded power configuration. Also, set the ground
jumper when you are using the Bulletin 8720MC regenerative power supply, or
any active converter, for DC-bus voltage. Setting the ground jumper involves
accessing the power chassis and removing jumper plugs or disconnecting wires on
the power terminals.

A\

ATTENTION: To avoid personal injury, the ground jumper access area must be
kept closed when power is applied. If power was present and then removed,
wait at least 5 minutes for the DC-bus voltage to dissipate and verify that no DC-

bus voltage exists before accessing the ground jumper.

Because the unit no longer maintains line-to-neutral voltage protection, risk of
equipment damage exists when you remove the ground jumper.

Table 31 - Ground Jumper Configurations

Ground Configuration Example Diagram Ground Jumper Configuration Benefits of Correct Configuration
« ULand EMC compliance
+ Reduced electrical noise
Grounded (wye) Figure 44 on page 75 Installed (default setting) « Most stable operation

« Reduced voltage stress on components and
motor bearings

« (orner grounded
« Impedance grounded
+ AC-fed ungrounded

Figure 45 on page 76
Figure 46 on page 77
Figure 47 on page 78

Removed

DC-bus from active converter

Figure 74 on page 167

« Helps avoid severe equipment damage
when ground faults occurs

« Reduced leakage current

Table 32 - Jumper/Wire Location and Removal Instructions

Drive Jumper/Wire 1D No. Component Location
2099-BM06-S, 2099-BM07-Sand | PEA Common mode capacitor Remove the two jumpers located above the power terminal block. See
2099-BM08-S Remove the Ground Jumper on 2099-BM06-S, 2099-BM07-S, and 2099-
BM08-S Drives on page 80.
PEB MOVs

2099-BM09-S and
2099-BM10-S

Green/yellow
wire

Common mode capacitor

Remove DC-DC converter and drive top cover, and disconnect the green/
yellow wire from the drive chassis. Insulate and secure the wire to prevent
unintentional contact with the chassis or components. See Remove the
Ground Wires on 2099-BM09-S and 2099-BM10-S Drives on page 81.

MOVs/input filter cap

Disconnect the green/yellow wire next to the power terminal block. Insulate
and secure the wire to prevent unintentional contact with the chassis or
components. See Remove the Ground Wires on 2099-BM09-S and 2099-

BM10-S Drives on page 81.

2099-BM11-Sand
2099-BM12-S

Green/yellow
wire

Common mode capacitor

MOVs

Disconnect the two green/yellow wires from the PE terminals on the power
terminal block. Insulate and secure each of these wires to prevent
unintentional contact with the chassis or components. See Remove the
Ground Wires on 2099-BM11-S and 2099-BM12-S Drives on page 81.
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Remove the Ground Jumper on 2099-BM06-S, 2099-BM07-S, and
2099-BM08-S Drives

Figure 48 shows the location of the jumpers in 2099-BM06-S, 2099-BM07-S,
and 2099-BMO08-S drives on the power chassis. The common mode capacitor
jumper is indicated by callout 1 (PEA) and the MOV jumper is indicated by
callout 2 (PEB).

Remove each jumper by carefully pulling it straight out.

Figure 48 - Ground Jumper Location on 2099-BM06-S, 2099-BM07-S, and
2099-BM08-S

x ol ——
DC- UTL VT2 WIT3 RLL SL2 TA3 |

@@1@@@@@@@@}

Important: Do not discard or replace the grounding hardware.
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Remove the Ground Wires on 2099-BM09-S and 2099-BM10-S Drives
Figure 49 shows the locations of the common mode capacitor and MOV/input

filter capacitor ground wires in 2099-BM09-S and 2099-BM10-S drives. The
common mode capacitor ground wire is indicated by callout 3 and the MOV/
input filter cap ground wire is indicated by callout 4.

Figure 49 - Ground Wire Locations on Terminal Block of 2099-BM09-S and 2099-BM10-S

O O
Note: You must remove the DC-DC -
converter and drive top cover to access e
and remove the common mode i
capacitor ground wire. See the Kinetix o
7000DC-DC Converter and Control Board ® g
Kits Installation instructions, publication ~
2099-IN002, for instructions. o
C
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n /
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Remove the Ground Wires on 2099-BM11-S and 2099-BM12-S Drives

MOV/Input
Filter Cap

Figure 50 shows the locations of the common mode capacitor and MOV ground
wires in 2099-BM11-S and 2099-BM12-S drives. The common mode capacitor

ground wire is indicated by callout 5 and the MOV ground wire is indicated by

callout 6.

Figure 50 - Ground Wire Location on Power Terminal Block of 2099-BM11-S and 2099-BM12-S
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Grounding the Kinetix 7000  All equipment and components of a machine or process system must have a
Drive Sy stem common earth ground point connected to their chassis.

A grounded system provides a ground path for short-circuit protection.
Grounding your modules and panels minimize shock hazard to personnel and
damage to equipment caused by short-circuits, transient overvoltages, and
accidental connection of energized conductors to the equipment chassis.

See Agency Compliance on page 18 for CE grounding requirements.

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

Grounding Your System to the Subpanel

In Figure 51, the drive is shown properly grounded to the bonded cabinet ground

on the subpanel.

conventions, and definitions. Follow all applicable local codes and requlations

2 ATTENTION: The National Electrical Code contains grounding requirements,
to safely ground your system.

See the Interconnect Diagram Notes diagrams beginning on page 164.

Figure 51 - Drive Chassis Ground Connection

O

=
Bonded Cabinet Ground *
Kinetix 7000
Drive
| °
Un ©l
Braided Ground Strap * Ground grid or power

distribution ground *

* Indicates customer-supplied item.
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Grounding Multiple Subpanels

To extend the chassis ground to multiple subpanels, see Figure 52.

IMPORTANT HF bonding is not illustrated. For HF bonding information, see Bonding
Multiple Subpanels on page 30.

Figure 52 - Subpanels Connected to a Single Ground Point

Always follow NEC and
applicable local codes

| Bonded Ground Bus

—

L I
00000| “] \ TT—[oo 09} J_

l J —

Ground grid or power
distribution ground

Motor Power Cable Shield Termination

Factory-supplied motor power cables for MP-series motors are shielded, and the
braided cable shield must terminate at the drive when installed. A small portion
of the cable jacket must be removed to expose the shield braid. The exposed area
must be clamped (using the clamp provided on the 2099-BM06-S, -BM07-S and
-BM08-S drives) to the drive to provide a 360° termination. Factory-supplied
power cables must also be terminated in the motor power (MP) connector plug.

ATTENTION: To avoid hazard of electrical shock, be sure the shielded power
cables are grounded at a minimum of one point for safety.

Customer-supplied power cables must be shielded, and the braided cable shield

or conduit must terminate at the drive when installed. An area of the power cable
shield must be exposed and terminated for 360° at the drive. In a similar manner,
conduit enclosing discrete power cables must be terminated for 360° at the drive.
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Figure 53 - Power Cable Shielding Techniques Recommended for Kinetix 7000 Drives

Conduit or Cable Braid Clamped at Drive Frame Provides 360° Shield Termination. Drive
Clamp Also Connects to the Nearest Available Bonded Cabinet Ground.

Enclosure

Junction Box Beneath

Drive
b = (2099-BM10-S,
| /Wire Restraint Enclosure (|amp Terminates 2099-BM11-S, and
Oy 360° Shield at Enclosure (M 2099-BM12-5 Only)

) ©
(able Shield UndV

Clamp

Metallic Conduit with Wires (able with Braided Shield

Three-phase Power with

1) Forexamples of shield clamp attachment, see the System Design for Control of Electrical Noise Reference Manual, publication Ground

GMC-RMO001.
2)  Ifenclosure is painted, remove paint to provide metal-to-metal contact.

MP-Series (Bulletin MPL) Motor Connectors

Bulletin MPL motors equipped with circular DIN connectors (specified by 7 in
the catalog number) are not compatible with cables designed for motors
equipped with bayonet connectors (specified by 2 in the catalog number). The
motors with bayonet connectors are being discontinued.

Bayonet connectors can be mounted facing the motor shaft or end plate and
provide a separate connector for power, feedback, and brake connections.
Circular DIN connectors rotate up to 180° and combine power and brake wires
in the same connector, eliminating the brake connector.

Figure 54 - Bayonet and Circular DIN Motor Connectors

Bayonet Connectors Bayonet Connectors Circular DIN Connectors
with Brake without Brake

Feedback / Power / Brake Feedback / Power

Motor Connectors Motor Connectors Power and Brake Feedback Motor
Motor Connector Connector
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Table 33 - Motor Power Cable Compatibility
Motor/Actuator Connector Motor/Actuator Cat. No. Motor Power Cables Motor Power Cables
(with brake wires) (without brake wires)
MP-Series (Bulletin MPL) Circular DIN MPL-B5xxx, MPL-B6xxx, MPL-B8xxx, and 2090-CPBM7DF-xxAAxx or 2090-CPWM7DF-xxAAxx
MPL-B9xxx 2090-XXNPMF-xxSxx (standard, non-flex)
(standard, non-flex) 2090-CPWM7DF-xxAFx ()
2090-CPBM7DF-xxAFxx " (continuous-flex)
(continuous-flex)
Bayonet MPL-A/B5xxx, MPL-B6xx, and N/A 2090-XXPMP-xxSxx ¥
MPL-B8xxx
MPL-B960B, MPL-B960C,
MPL-B980B, and MPL-B980C
MPL-B960D and MPL-B980D 2090-MCNPMP-6Sxx
MP-Series (Bulletin MPM) Circular DIN MPM-B165 and MPM-B215 2090-CPBM7DF-xxAAxx or 2090-CPWM7DF-xxAAxx
2090-XXNPMF-xxSxx (standard, non-flex)
(standard, non-flex) 2090-CPWM7DF-xxAFx ()
2090-CPBM7DF-xxAFxx (continuous-flex)
(continuous-flex)

RDD-Series Circular DIN RDB-Bxxxx N/A 2090-CPWM7DF-xxAAxx
(standard, non-flex)
2090-CPWM7DF-xxARxx ("
(continuous-flex)

HPK-Series N/A HPK-Bxxxxx, HPK-Exxxxx Customer-supplied

(1) You must remove the motor-side o-ring when using 2090-CPxM7DF-xxAxxx cables.
(2)  For Bulletin MPL motors equipped with bayonet connectors. These cables are available as standard, non-flex (catalog number 2090-XXNPMP-xxSxx) and continuous-flex (catalog number 2090-XXTPMP-

XXSXX).

Motors may have a separate brake connector or need routing of thermal switch

wires. These are often separately shielded and routed in an existing cable.

See Wiring Examples beginning on page 164 for interconnect diagrams, and the
Power Terminal Block (PTB) Connections diagram on page 51 for the location

of the U, V, W, and ground (PE) motor power terminals.

IMPORTANT

improve stress relief.

Securing the cable shield in the clamp with a tie wrap is recommended to
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Input Power Wiring
Requirements

86

National codes and standards (NEC, VDE, BSI etc.) and local codes outline
provisions for safely installing electrical equipment. Installation must comply
with specifications regarding wire types, conductor sizes, branch circuit
protection and disconnect devices.

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.

2 ATTENTION: To avoid personal injury and/or equipment damage, make sure

To avoid personal injury and/or equipment damage, make sure motor power
connectors are used for connection purposes only. Do not use them to turn the unit
on and off.

To avoid personal injury and/or equipment damage, make sure shielded power
cables are grounded to prevent potentially high voltages on the shield.

Acceptable Cable Types

Do not use cable with an insulation thickness less than or equal to 15 mils (0.4
mm/0.015 in.). Use copper wire only. Wire gauge requirements and
recommendations are based on 75 °C. Do not reduce wire gauge when using
higher temperature wire.

As an approximate guide, provide spacing of 0.3 meters (1 foot) for every 10
meters (32.8 feet) of length. In all cases, long parallel runs must be avoided.

Shielded/Armored Cable

Shielded cable contains all of the general benefits of multi-conductor cable with
the added benefit of a copper braided shield that can contain much of the noise
generated by a typical AC drive. Strong consideration for shielded cable should
be given in installations with sensitive equipment such as weigh scales, capacitive
proximity switches and other devices that may be affected by electrical noise in
the distribution system. Applications with large numbers of drives in a similar
location, imposed EMC regulations, or a high degree of communication and
networking are also good candidates for shielded cable.

Shielded cable may also help reduce shaft voltage and induced bearing currents
for some applications. In addition, the increased impedance of shielded cable may
help extend the distance that the motor can be located from the drive without the
addition of motor protective devices such as terminator networks.

Consideration should be given to the general specifications dictated by the
environment of the installation, including temperature, flexibility, moisture
characteristics and chemical resistance. In addition, a braided shield should be
included and be specified by the cable manufacturer as having coverage of at least
75%. An additional foil shield can greatly improve noise containment.
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A good example of recommended cable is Belden/E 295xx (xx determines
gauge). This cable has four XLPE insulated conductors with a 100% coverage foil
and an 85% coverage copper braided shield (with drain wire) surrounded by a
PVC jacket.

Other types of shielded cable are available, but the selection of these types may
limit the allowable. Particularly, some of the newer cables twist four conductors
of THHN wire and wrap them tightly with a foil shield. This construction
increases the cable charging current required and reduces the overall drive
performance. Unless specified in the individual distance tables as tested with the
drive, these cables are not recommended and their performance against the lead
length limits supplied is not known.

The table below describes the recommended shielded cables.

Table 34 - Shielded Cable Ratings and Types

Location Rating/Type Description
Standard 600V, 90 °C (194 °F), + Four tinned copper conductors with XLPE insulation
(Option 1) XHHW2/RHW-2 « Copper braid/aluminum foil combination shield and

Anixter B209500-B209507,
Belden B29501-B229507,
or equivalent

tinned copper drain wire
PVCjacket

Standard 600V, 90 °C (194 °F),
(Option 2) RHH/RHW-2
Anixter OLF-7xxxxx,
or equivalent

Three tinned copper conductors with XLPE insulation
5 mil single helical copper tape (25% overlap
minimum) with three bare copper grounds in contact
with shield

PVCjacket

Class 1 &II; Tray rated 600V, 90 ° C (194 °F),
Division 1& I XHHW2/RHW-2

Anixter 7V-7xxxxx-3g,

or equivalent

Three bare copper conductors with XLPE insulation
and impervious corrugated continuously welded
aluminum armor

Black sunlight resistant PVC jacket overall

Three copper grounds on 5 mm? (10 AWG) and smaller

Contactors

A contactor or other device that routinely disconnects and reapplies the AC line
to the drive to start and stop the motor can cause drive hardware damage. The
drive is designed to use control input signals that will start and stop the motor. If
an input device is used, operation must not exceed four cycles per minute
maximum, or damage will occur to the drive precharge circuit.

The start/stop/enable control circuitry for the drive includes solid state
components. If hazards due to accidental contact with moving machinery or
unintentional flow of liquid, gas or solids exist, an additional stop circuitry may
be required to remove the AC line to the drive. An auxiliary braking method also

may be required.

IMPORTANT
contactor cycling.

[t is recommended that the drive safe-off function be used to minimize
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Power Wire Specifications

Wire should 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.

For additional information see Power Specifications on page 152, and
Interconnect Diagram Notes on page 164 for interconnect diagrams.

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.

2 ATTENTION: This drive contains ESD (Electrostatic Discharge) sensitive parts

See publication 8000-4.5.2, Guarding Against Electrostatic Damage or any other
applicable ESD protection handbook.

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

2 ATTENTION: To avoid personal injury and/or equipment damage, be sure the

To avoid personal injury and/or equipment damage, be sure the motor power
connectors are used for connection purposes only. Do not use them to turn the unit
on and off.

To avoid personal injury and/or equipment damage, be sure the shielded power
cables are grounded to prevent potentially high voltages on the shield.
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Power W|r|ng Guidelines Use these guidelines when wiring the power connectors on your Kinetix 7000
drive (without a LIM).

IMPORTANT To achieve system performance, run wires and cables in the wireways as
established in Chapter 1.

IMPORTANT To limit coil switching transients generated by the LINE contactor, use of a
surge suppressor is recommended. For an example, see Appendix B.

This procedure assumes you have separate power supply/line filter components
mounted on your panel and are ready to wire the AC input power to the drive.

1. Prepare the wires for attachment to each connector by removing insulation
equal to an acceptable strip length.

The actual strip length will vary based on the wire gauge and terminal size
of the Kinetix 7000 drive.

2. Route the wires to your Kinetix 7000 drive.

3. Insert the wires into the connector or connect the wires to the terminals.

4. Tighten the terminal screws/nuts to the recommended torque for the
specific terminal.

5. Pull on each wire to make sure it does not come out of its terminal. If any
wires are loose, reinsert/connect and tighten the wire to the recommended
torque.

Wire the Kinetix 7000 Drive See Appendix B for all Kinetix 7000 drive interconnect diagrams.
Connectors

Wire the Control Power (CP) Connector

Wire the 24V DC control power supply to your Kinetix 7000 drive as described
in Table 35. See Control Power (CP) Terminal Block Connections for more

information.

Table 35 - Control Power Connections

Signal Terminal Recommended Wire Size Strip Length Torque
mm? (AWG) mm? (in.) N-m (Ib-in)

(P_24vDC 1 0.75(18)

oM ) (stranded wire with ferrule) 7.0(0.275) 0.235(2.0)
1.5(16)
(solid wire)
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Wire AC Input Power

Wire 460V AC input power to your Kinetix 7000 drive as described in Table 36.

See Power Terminal Block (PTB) Connections for more information.

Table 36 - AC Input Power Connections

Kinetix 7000 Signal Terminal Recommended Wire Size Torque
Drive Cat. No. mm? (AWG) N-m (Ib-in)
2099-BM06-S L1 R
2099-BM07-S L2 S
2009-6M08S | 13 T 25...25(3...14) 1.8(16)
Ground PE
2099-BM09-S L1 R
L2 S 50...4(1/0...12) 3.6(32)
13 T
Ground PE 50...4(1/0...12) 5(44)
2099-BM10-S L1 R
L2 S 70...10(2/0...8) 15(133)
13
Ground PE 50...4(1/0...12) 5(44)
2099-BM11-S L1 R
2099-BM12-S L2 S 100...10(4/0...8) 12(104)
13
Ground PE 50...4(1/0...12) 5(44)

Wire DC Input Power (Common Bus Configurations Only)

Wire the DC input power from a leader regenerative power supply (8720MC-
RPS) to a Kinetix 7000 drive as described in Table 37. See Power Terminal Block
(PTB) Connections on page 51 for more information.

IMPORTANT

DC power from the regenerative power supply (8720MC-RPS) is typically
routed to a power distribution box. Fusing will be placed before and after
the distribution box, providing protection for both the 8720MC-RPS and
Kinetix 7000 drive.
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Table 37 - DCInput Power Connections

Kinetix 7000 Signal Description Terminal(s) | Recommended Wire Size Torque
Drive Cat. No. mm? (AWG) N-m (Ib-in)
2099-BM06-S DC+ DC+
2099-BM07-S DC- DC- 25...2.5(3...14) 1.8(16)
2099-BM08-S
2099-BM09-S DC+ DC+

oC. oC. 50...4(100...12) 36(32)
2099-BM10-S DC+ DC+

oC. 0C. 70...10(200...8) 15(133)
2099-BM11-S DC+ DC+
2000.8M12s | pC oC. 100...10(4/0...8) 12(104)

Wire the Safe-off (S0) Connector

Wire the Safe-off connections to your Kinetix 7000 drive as described in
Table 38. See Safe-off (SO) Terminal Block Connections for more information.

IMPORTANT Terminals 8 and 9 (24V+ and Common) are only used by the motion-
allowed jumper. When using the Safe-off feature, the 24V supply must
come from an external source.

Table 38 - Safe-off Connections

Signal Terminal Recommended Wire Size Strip Length Torque
mm? (AWG) mm? (in.) N-m (Ib-in)

FDBK2+ 1

FDBK2- 2

FDBK1+ 3

FDBK1- 4 0.75(18)

ENABLE2+ |5 g“sra(;‘g)ed wire with fermle) 70(0275) 0.235 (2.0)

ENABLE- 6 (solid wire)

ENABLET+ 7

S0_24VDC 8

S0_COM 9
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Wire the General Purpose Relay (GPR) and General Purpose I/0 (GPI10)
Connectors

Wire the control and interface signals on the General Purpose Relay (GPR) and
General Purpose I/O (GPIO) connectors as described in Table 39 and Table 40.
See General Purpose I/O (GPIO) Terminal Block Connections on page 46 and

General Purpose Relay (GPR) Terminal Block Connections on page 46 for more

information.

required. To avoid injury or damage to the drive, wire the DRIVE OK relay into

2 ATTENTION: Wiring the DRIVE OK signal on the General Purpose Relay is
your safety control string.

In common bus configurations, a REGEN connection on the General Purpose Input/
Output connector is also required for the drives. This connection must be wired in
series to the safety control string, and also wired from the 8720MC-RPS to the
Kinetix 7000 drive to indicate bus voltage is present.

Table 39 - General Purpose Relay Connections

Signal Terminal | Description Recgmmended Wire Size Strip Length Torque Value
mm® (AWG) mm (in.) Nem (Ib-in)

DRIVE 0K+ 5 Programmable N.0. Relay 2 output 0.75(18)

DRIVE OK- 6 Programmable Relay 2 common gstSr.‘:?g)e d wire with ferule) 7.0(0.275) 0.235(2.0)
(solid wire)

Table 40 - General Purpose 1/0 Connections

Signal Terminal | Description Rec%mmended Wire Size Strip Length Torque Value
mm® (AWG) mm (in.) N-m (Ib-in)

Regen_OK+ |7 Regenerative power supply status 0.75(18)

Regen_OK- 8 Regenerative power supply status common (ft;e;:lg)e d wire with ferrule) 7.0(0.275) 0.235(2.0)
(solid wire)
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Wire Motor Output Power

Wire motor output power as described in Table 41. See Power Terminal Block
(PTB) Connections on page 51 for more information.

Table 41 - HPK-Series and MP-Series Servo Motor Power Connections

Kinetix 7000 Signal Terminal Recommended Wire Size Torque
Drive Cat. No. mm? (AWG) N-m (Ib-in)
2099-BM06-S U/Brown ]
2099-BM07-S V/Black )
2099-BM08-S | w/Blue w 5..2503..14) 1.8(16)
L Green/Yellow L
2099-BM09-S U/Brown ]
V /Black v 50...4(1/0...12) 3.6(32)
w/ Blue W
L Green/Yellow L 50...4(1/0...12) 5 (44)
2099-BM10-S U/Brown U
V /Black Vv 70...10(2/0...8) 15(133)
w /Blue W
L Green/Yellow L 50...4(1/0...12) 5(44)
2099-BM11-S U/ Brown ]
2099-BM12-S V /Black Vv 100...10(4/0...8) 12(104)
w /Blue W
L Green/Yellow L 50...4(1/0...12) 5(44)

Wire the Motor Brake

Wire the motor brake (if applicable) as described in Table 42. See Power
Terminal Block (PTB) Connections on page 51 for more information on the
motor power connections.

IMPORTANT Use surge suppression when controlling a brake coil.
See Figure 81 on page 174.

Table 42 - Motor Brake Connections

Motor Brake Terminal (Signal) Drive Terminal Recgmmended Wire Size Strip Length Torque Value
Signal mm* (AWG i . .
Bulletin MPL Bulletin MPx (Signal) (AWQ) mm(in.) N-m (Ib-in)
w/Bayonet Connector w/Circular DIN Connector
A (BR+) F (BR+) 2 (GPR1+)
2.5(14) 10(0.38) 0.5...06
C(BR-) G (BR-) 3(GPRT-) (44...53)

Notes: HPK-Series motor brake terminations are BR+ and BR-. RDD-Series
motors do not have a motor brake.
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Motor brake wiring varies slightly, depending on the motor connector type. The
table below identifies the brake wire option for your servo motor and the
appropriate brake cable or connector kit catalog number required.

Motor Series | Connector Brake Wire Option Cable Cat. No.
Type
Bulletin MPL Circular DIN The brake terminals are in the motor power 2090-CPBM7DF-xxAAxx (!
connector. Drive to motor power cables must | 2090-XXNPMF-xxSxx
be ordered with the brake option. (standard, non-flex)
2090-CPBMADF-xxAFxx !
(continuous-flex)
Bayonet The motor has a separate brake connectorand | 2090-UXxBMP-185xx brake cable @
requires a brake power cable.
Bulletin MPM | Circular DIN | The brake terminals are in the motor power 2090-CPBM7DF-xxAAxx (Y
connector. Drive to motor power cables must | 2090-XXNPMF-xxSxx
be ordered with the brake option. (standard, non-flex)
2090-CPBMDF-xxAFxx ()
(continuous-flex)
HPK-Series N/A The motor has a separate brake wiring Customer-supplied
connection.

(1) You must remove the motor-side o-ring when using 2090-CPxM7DF-xxAxxx cables.
(2)  For Bulletin MPL motors equipped with bayonet connectors. These cables are available as standard, non-flex (catalog number 2090-
UXNBMP-185xx) and continuous-flex (catalog number 2090-UXTBMP-185xx).

Feedback and I/0 Cable
Connections

Factory-made cables with premolded connectors are designed to minimize EMI
and are recommended over hand-built cables to improve system performance.

However, other options are available for building your own feedback and I/O
cables.

Table 43 - Motor Feedback Cable Compatibility - Bayonet Connectors

Feedback Cable
Motor/Actuator gonnector Feedback Type
ype Premolded Flying-lead
MPL-Bxxxx-S Bayonet High-resolution encoder | 2090-UXNFBMP-Sxx | 2090-XXxFEMP-Sxx (!

(1) ForBulletin MPL and 1326AB (M2L/S2L) motors equipped with bayonet connectors. These cables are available as standard, non-flex
(catalog number 2090-XXNFMP-Sxx) and continuous-flex (catalog number 2090-XXTFMP-Sxx).

Table 44 - Motor Feedback Cable Compatibility - Circular Threaded DIN

Feedback Cable
Motor/Actuator %onnector Feedback Type
ype Premolded Flying-lead
2090-XXNFMF-Sxx
) Circular . ) (standard, non-flex)
HPK-Series Threaded DIN High-resolution encoder | N/A 2090-CFBMADF-CDAFxx
(continuous-flex)
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Table 45 - Motor Feedback Cable Compatibility - SpeedTec DIN Connectors

Feedback Cable ("
Motor/Actuator %on:ector Feedback Type
» Premolded Flying-lead
MPL-B5xxx-S/Mx7xAA,
MPL-B6xxx-S/Mx7xAA,
MPL-B8xxx-S/Mx7xAA 2090-CFBM7DD-CEAAxx | 2090-CFBM7DF-CEAAXX
MPL-B9xxx-S/Mx7xAA (standard, non-flex) or (standard, non-flex) or
2090-CFBM7DD-CEAFxx | 2090-CFBM7DF-CEAFxx
MPM-Bxxxxx-S/M SpeedTecDIN High-resolution (continuous-flex) (continuous-flex)
HPK-Series encoder
2090-XXNFMF-Sxx
(standard, non-flex) or
RDB-Bxux-7/3 N/A 2090-CFBM7DF-CDAFxx
(continuous-flex)

(1) You must remove the motor-side o-ring when using 2090-CFBM7xx-xxAxxx cables.

Flying-lead Feedback Cable Pinouts

Table 46 - 2090-XXxFMP-Sxx Feedback Cable("

Motor Bayonet | Rotary Motors with High Resolution Feedback: Drive MF
Connector Pin MPL-B5xxxx-M/Sx2xAA, MPL-B6xxxx-M/Sx2xAA, Connector Pin
MPL-B8xxxx-M/Sx2xAR, and MPL-B9xxxx-M/Sx2xAA
Signal

A Sine+ 1
B Sine- 2
C Cos+ 3
D Cos- 4
E Data+ 5
F Data- 10
K Reserved -
L Reserved -
N EPWR_9V 7
P ECOM 6
R TS+ "
S TS- -
T Reserved -
U Reserved -
v Reserved -

(1) The 2090-XXxFMP-Sxx cables are available as standard, non-flex (catalog number 2090-XXNFMP-Sxx) and continuous-flex (catalog
number 2090-XXTFMP-5xx).
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Table 47 - 2090-XXNFMF-Sxx and 2090-CFBMxDF-CDAFxx Feedback Cable

Motor Motors with High Resolution Feedback: Drive MF

Circular DIN MPL-B5xxxx-M/Sx7xAA, MPL-B6xooxx-M/Sx7xAA, Connector Pin

Connector Pin | MPL-B8xxux-M/Sx7xAA, MPL-B9xxx-S/M-M/Sx7xAR,

HPK-Bxxoxx-S/M, and HPK-Exxxx-S/M
Signal

1 Sine+ 1
2 Sine- 2
3 Cos+ 3
4 Cos- 4
5 Data+ 5
6 Data- 10
9 Reserved -
10 Reserved -
n EPWR_9V 7
12 ECOM 6
13 TS+ n
14 Ts- -
15 Reserved -
16 Reserved -
17 Reserved -

Table 48 - 2090-XXNFMF-Sxx and 2090-CFBMxDF-CDAFxx Feedback Cable

Motor Circular DIN RDB-Bxxxxx-3/7 Motors 2090-K7CK-KENDAT
Connector Pin Pin
Signal

1 Sine+ 1

2 Sine- 2
3 Cos+ 3

4 Cos- 4
5 Data+ 9
6 Data- 10
7 CLK+ 7
8 (LK- 8
9 EPWR_5V 5

10 ECOM 6
n Reserved -
12 Reserved -
13 TS+ 1
14 TS- -
15 Reserved -
16 Reserved -
17 Reserved -
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Wire Feedback and 1/0

Connectors

Wire your feedback and I/O cables.

To make this type of connection

Go to

Premolded Cable

Connect Premolded Motor Feedback Cables below.

Panel-mounted Breakout Board

Wire Panel-mounted Breakout Board Kits on page 98.

Low-profile Connector

Wire Low-profile Connectors on page 100.

Connect Premolded Motor Feedback Cables

Motor feedback cables (with premolded connectors) plug directly into 15-pin
motor feedback (MF) connectors on Kinetix 7000 drive (no wiring is necessary).

IMPORTANT When using Bulletin 2090 cables with premolded connectors, tighten the

mounting screws (finger tight) to improve system performance.

Figure 55 - Premolded Motor Feedback Cable Connection

Kinetix 7000 Drive
(Side View)

Premolded Connector Cable:
2090-CFBM7DD-CEAAxx (standard, non-flex)
or

2090-CFBM7DD-CEAFxx (continuous flex)

A
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Wire Panel-mounted Breakout Board Kits

The panel-mounted breakout board kit (catalog number 2090-UXBK-D15xx)
includes a (DIN rail) terminal block and cable. The cable connects between the
terminal block and the motor feedback (MF) connector. Wires from your flying-
lead motor feedback cable connect to the terminals.

Rockwell Automation Publication 2099-UMOO1E-EN-P - July 2015



Connect the Kinetix 7000 Drive System  Chapter 4

Figure 56 - Panel-mounted Breakout Board Connection Example

A

|

Kinetix 7000 Drive
(Side View) D

o

See the Motor Feedback Breakout Board
Installation Instructions, publication 2090-IN006, @
for Connector Breakout Board Specifications.

2090-UXBB-D15xx 2090-UXBC-D15xx
Panel-mounted Breakout Board Breakout Cable

—
=

==
-
=
S
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Wire Low-profile Connectors

Low-profile connectors (2090-K6CK-Dxxx) are suitable for motor feedback
(MF), auxiliary feedback (AF), and I/O connections (IOD) on Kinetix 7000

drive.

Table 49 - Low-profile Connector Kits

Connector Kit Description Cable Compatibility
(at. No.
2090-K7CK-KENDAT Low-profile feedback module for connecting to Heidenhain EnDat high-resolution feedback device (15-pin, male, D-sub). | 2090-XXxFMP-Sxx,

Use with any Kinetix 7000 drive and Bulletin RDB direct-drive motor with EnDat high-resolution feedback.
NOTE: Only 2099-BMxx-S drives with firmware revision 1.104 or higher support the use of this feedback module.

2090-K6CK-D15M

Low-profile connector kit for motor feedback (15-pin, male, D-sub). Use with any Kinetix 7000 drive and compatible

motors.

2090-XXNFMF-Sxx,
2090-CFBMXDF-CrAxxx

2090-K6CK-D15F

Low-profile connector kit for auxiliary feedback (15-pin, female, D-sub). Use with any Kinetix 7000
drive for auxiliary feedback applications.

2090-K6CK-D26M

Low-profile connector kit for 1/0 (26-pin, male, D-sub). Use with any Kinetix 7000 drive or 2094-BL02 LIM module for

making I/0 connections.

Customer supplied

A

Kinetix 7000 Drive a— o
(Side View) D
§
2090-Kxxx-Dxxx m
Low-profile Connector Kit
with Flying-lead Feedbackor ——
1/0 Cable
IMPORTANT Tightening the mounting screws is essential to be
sure of shield integrity between the low-profile
connector covers and the drive feedback W
connector D-shells. Tightening torque is 0.4 N-m [ = d
(35 Ibin). e ©
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Figure 57 - Wiring (15-pin) Flying-lead Feedback Cable Connections

2090-K6CK-D15M and 2090-K6CK-D15F Connector Kits

Bare wires

Wire insulation
Foil shield

Braided shield

Mounting
Screws

Outer insulation

Bulletin 2090
Feedback Cable

2090-K6CK-D15x
Low-profile Connector Kit

XX X
Shield Clamp

Exposéd Braid Under Clamp

SIS
Turn Clamp Over tomd'

Small Wires Secure

15-pin (male) Motor Feedback

Low-profile Connector

Pin 10 —{

Pin5 — — Pin 15

Pin1 — +— Pin 11
™ Pin6

Bulletin 2090 Feedback Cable

15-pin (female) Auxiliary Feedback
Low-profile Connector

o .
| — Pin6
Pin 1 —%— Pin 11
358
Pinb —@—Pinﬁ
Pin 10 — o

See page 66 for Feedback Signal Descriptions.

See Appendix B for the Motor Feedback
Interconnect Drawing for Your Application.

See the Low Profile Connector Kit Installation
Instructions, Publication
2094-IN007, for Connector Kit Specifications.

Figure 58 - Wiring (15-pin) Flying-lead Feedback Cable Connections
2090-K7CK-KENDAT Feedback Module

Status

Indicator

Mounting
Braided Shield ——- Screws

Outer Insulation —| Bulletin 2090

Feedback Cable

2090-K7CK-KENDAT
Low-profile Feedback Module

DX X

Shield Clamp

Exposed Braid Under Clamp

@
Turn Clamp Over to Hold ’

Small Wires Secure.

=== 15-pin (male) Motor Feedback
- Low-profile Connector

— Pin 11
[~ Pin6

See page 66 for Feedback Signal
Descriptions.

See Appendix B for the Motor Feedback
Interconnect Drawing for Your Application.

See the Low Profile Connector Kit Installation
Instructions, Publication
2094-IN007, for Connector Lit Specifications.

Bulletin 2090
Feedback Cable

IMPORTANT The purpose of the cable shield clamp is to provide a proper ground and
improve system performance, not stress relief.

(lamping the exposed braid under the shield clamp is critical. Turn the
clamp over, if necessary, to be sure of a proper ground.

Rockwell Automation Publication 2099-UMOO1E-EN-P - July 2015

101


http://literature.rockwellautomation.com/idc/groups/literature/documents/in/2094-in007_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/in/2094-in007_-en-p.pdf

Chapter4  Connect the Kinetix 7000 Drive System

Figure 59 - Wiring (26-pin) 1/0 Cable Connections
2090-K6CK-D26M Connector Kit

H P Pin 18— _©
f Pin9 — L Pin26
Mounting
Screws
Pin 1 — +— Pin 19
™ Pin 10
o]

26-pin (male) 1/0
Low-profile Connector

See the Low Profile Connector Kit Installation
Instructions, Publication
2094-IN007, for Connector Kit Specifications.

2090-K6CK-D26M
Low-profile Connector Kit

Tie Wrap Slot

%
Turn Clamp Over to

Hold Small Wires
Secure

Discrete 1/0 Wire

Three Conductor
1/0 Cable(s)

IMPORTANT The purpose of the cable shield clamp is to provide a proper ground and
improve system performance, not stress relief.

(lamping the exposed braid under the shield clamp is critical. Turn the
clamp over, if necessary, to be sure of a proper ground.
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External active shunt modules listed in the table on page 158 are compatible with
xterna unt Module q - ol ) pag PI
. Kinetix 7000 drives. Follow these guidelines when wiring your external active
Connections shunt module kit.

e Refer to Shunt Resistor on page 37 for important wiring
recommendations.

o Refer to Appendix B for the Kinetix 7000 drive interconnect diagrams.

o Refer to the installation instructions provided with your shunt module.

IMPORTANT When tightening screws to secure the wires to the DC bus terminals, see
Table 37 on page 91 for torque values.

SERCOS Fiber-optic Cable Th(iis prgcedurc ::1ssumc::1 you have yotclir L(Zigix SERdCOS interfacehm(f)iulc/ PCI
. card and Kinetix 7000 drive mounted and are ready to connect the fiber-optic
Connections cables.

The SERCOS fiber-optic ring is connected using the SERCOS receive (Rx) and

transmit ('Tx) connectors.

See page 65 to locate the SERCOS connectors on your Kinetix 7000 drive. See
the figure below to locate the connectors on your SERCOS interface module or

PCI card.

Plastic cable is available in lengths up to 32 m (105 ft). Glass cable is available in
lengths between 50 m (164 ft) and 200 m (656 ft).

IMPORTANT When connecting Kinetix 7000 drives, use at least a 2090-SCEP1-0, 1 m (3
ft) or longer cable.

Larger drives may require longer cables.
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Figure 60 - CompactLogix, ControlLogix, and SoftLogix SERCOS Connector Locations

:

CompactLogix Platform ControlLogix Platform
1768-M04SE SERCOS oo 1756-MxxSE SERCOS
B LU cP O 0K .
interface Module interface Module

SoftLogix Platform

@ ok | 1756-PM16SE SERCOS interface PCl Card
® (as viewed from the back of your personal
@® c» | computer)

RSLogix 5000 Software

Front View |

Rx(front)

O SERCOS Transmit Connector, Tx

nenvs || Front View
Rx (vmm)ﬂ
—

SERCOS Receive Connector, Rx

Bottom View

SERCOS Receive Connector, Rx (front) M

SERCOS Transmit Connector, Tx (rear)

=k

oo

Connect the cable from transmit on the Logix module to receive on the Kinetix
7000 drive, then transmit to receive (drive to drive), and from transmit on the last
drive back to receive on the Logix module.

ATTENTION: To avoid damage to the SERCOS Rx and Tx connectors use only
A finger-tight torque when attaching the fiber-optic cables to the Kinetix 7000

drive. Do not use a wrench or any other mechanical assistance.

For more information, see the Fiber-optic Cable Installation and Handling

Instructions, publication 2090-IN010.

Figure 61 - Fiber-optic Cable Connections to a SoftLogix Module

SoftLogix
1784-PM16SE SERCOS

interface PCl Card
Transmit |&| —
Receive |O
\ SERCOS Fiber-optic Ring N
Receive Transmlt Receive ] Transmit
%’U { i‘
] 0
|| [Bsl [l
Kinetix 6000 System
Kinetix 7000 Drive
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Connect the Kinetix 7000 Drive System

Chapter 4

The following fiber-optic cable examples are shown using ControlLogix
modules. CompactLogix modules connect in the same way, however the ring

cannot include more than four drives.

Figure 62 - Fiber-optic Cable Connections to ControlLogix/CompactLogix Modules

1756-MxxSE SERCOS interface Module

ate

Logix Chassis
(ControlLogix is shown)

Transmit || Receive

™

SERCOS Fiber-optic Ring

Receive Transmit

Kinetix 6000 System

Transmit

1

Receive
=2 L

[= =

i
! !

|
T
N—H—

Kinetix 7000 Drive System

You can also mount the two Logix SERCOS modules in two separate chassis, or

you can mount them in the same chassis.

IMPORTANT

(lean the fiber-optic cable connectors prior to installation. Dust in the

connectors can reduce signal strength.

See the Fiber-optic Cable Installation and Handling Instructions,
publication 2090-IN010, for more information.
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The following example depicts the second Kinetix system, consisting of Kinetix
7000 drives, located in a separate cabinet and connected with bulkhead adapters.

IMPORTANT To avoid signal loss, do not use bulkhead adapters to connect glass cables.
Use bulkhead adapters for making plastic-to-plastic cable connections only.

Figure 63 - Fiber-optic Cable Connections (ControlLogix/CompactLogix)

1756-MxxSE SERCOS
Interface Module

— < ) . SERCOS
— Logix Chass!s . Fiber-optic

(ControlLogix is shown) Bulkhead

I Adapter

Transmit Tﬁeceive (]

SERCOS Fiber-optic Ring o >SERCOS Ring
) N X

Receive avavava Transmit L] Receive] Transmit
SERCOS = “; P2 ‘q
@ Fiber-optic
: 5 Bukkhead [1|__| V| | l
‘ ‘ ' Adapter

Kinetix 6000 System

Kinetix 7000 Drive System
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Chapter 5

Configure and Start the Kinetix 7000 Drive
System

This chapter provides procedures for configuring your Kinetix 7000 system
components with the Logix SERCOS module.

Topic Page
Configure the Drive Modules 108
Configure the Logix SERCOS interface Module 112
Apply Power to the Drive 128
Test and Tune the Axes 131
Configure Drive Parameters and System Variables 136

Before you begin, make sure you know the characteristics of the following system
components.

o Logix processor

o Logix module(s), including the SERCOS module
e Kinetix 7000 drive(s) and accessories

e Servo motor(s)/actuator(s)

o transmission/load for the conversion constant
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COnfigure the Drive Modules Follow these steps to configure the Kinetix 7000 drive.

1. Verify that there is no power applied to the drive and that the SERCOS
fiber-optic cables are plugged into the Tx and Rx connectors.

To verity your fiber-optic cable connections, refer to page 103.

2. Set the base node address for the drive by setting the SERCOS Node
Address switch.

Valid node addresses are 01...99. The left hand switch sets the most
significant digit (MSD) and the right hand switch sets the least significant
digit (LSD).

Refer to the table and figure below for switch operation.

Table 49 - Node Addressing Switch Settings

To Press
Increment the (MSD/LSD) node address The plus (+) switch.
Decrement the (MSD/LSD) node address The minus (-) switch.

Figure 63 - N ode Addressing Switch Settings

DecrementsMSD | [=] | [=2] | Decrements LSD

MSD @ @ )

Increments MSD =31 | 31 Increments LSD

IMPORTANT When two or more drives are connected to the same SERCOS interface
module, each node address must be unique.

Refer to the node addressing examples beginning on page 110.

3. Cycle control power to initialize the drive.

IMPORTANT  The base node address setting takes effect only after the drive is
initialized.

4. Set the SERCOS communication rate using DIP switches 2 and 3.

For This Communication Rate Set Switch 2 Set Switch 3
4 Mbps OFF ON
8 Mbps ON OFF
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5. Set the SERCOS optical power level to High using DIP switch 1.

For This Optical Power Level Set Switch 1
Low OFF
High ON

IMPORTANT  All drives on the SERCOS ring must have the same baud rate and power setting.

Figure 64 - SERCOS DIP Switch Settings and Locations

DIP Switches Set for DIP Switches Set for
4 Mbps Applications 8 Mbps Applications
(high-power setting) (high-power setting)

SERCOS switch and connectors
(typical orientation around DPI connector)

Sfils

SERCOS Baud Rate

and Optical Power Switches Switch in ON Position

6. Repeat Steps 4 and 5 for each Kinetix 7000 drive.
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1756-MxxSE SERCOS
interface Module 1

Logix Chassis/PCl Card
(ControlLogix chassis is shown)

110

Node Addressing Examples

The examples below illustrate how each axis in the fiber-optic ring is assigned a
node address. The ControlLogix platform is used in the examples, but the node
addressing is typical for Logix platforms.

Figure 65 - Node Addressing Example 1

—— 1756-MxxSE SERCOS
interface Module 2

b Logix Chassis/PCl Card

(ControlLogix chassis is shown)

Transmit || Receive Transmit ﬁeceive
Transmit
> SERCOS Fiber-optic Rings

\ ) .

Receive ] ( ] Receive Transmit
& “qf“ & Lq‘ & | Kinetix 7000 Drive

q A J/ A System

(/

03 = Drive (axis 3) Node Address
02 = Drive (axis 2) Node Address
01 = Drive (axis 1) Base Node Address

In this example, SERCOS interface module 1 controls Kinetix 7000 axes 1 and 2.
SERCOS interface module 2 controls Kinetix 7000 axis 3.

TIP You can mount the two SERCOS interface modules in two separate Logix
chassis (as shown above) or you can mount them in the same chassis.

Utilizing two SERCOS interface modules to control axes from a single Kinetix
7000 drive lets you reduce cycle times.
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Figure 66 - Node Addressing Example 2

1756-MxxSE SERCOS
= ;0 interface Module
IS |41 Logix Chassis/PCl Card
(ControlLogix chassis is shown)

Transmit | Receive

\ SERCOS Fiber-optic Ring TN\

C’" X X [ \ ( Ik ].l )| Ik ;e |
Kinetix 6000 ) = = Kinetix 7000
(8-axis power rail) : n 't J/ ¥ (2-axis)

IR INT

L 10 = Drive (axis 2) Node Address
09 = Drive (axis 1) Node Address

L 08 = Not Used (AM rightmost slot)
07 = AM (axis 4) Node Address
06 = Not Used (AM rightmost slot)
05 = AM (axis 3) Node Address
,7 04 = Not Used (AM rightmost slot)
03 = AM (axis 2) Node Address
02 = Not Used (IAM rightmost slot)
01 =1AM (axis 1) Base Node Address

In this example, a Kinetix 6000 (8-axis) power rail contains a double-wide IAM,
and three double-wide AMs.

The leftmost slot of a double-wide module determines the node address. So, in
the example above, node addresses 02, 04, and 06 (the rightmost slots of the

double-wide modules) are not used.

The Kinetix 7000 (2-axis) drive system contains two drives. The base node
address of the system must be set for an address of > 9.
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COnfigure the Logix SERCOS  This procedure assumes that you have wired your Kinetix 7000 system and set the
interface Module Kinetix 7000 baud rate and optical power switches.

IMPORTANT  For the Kinetix 7000 drive to communicate with the SERCOS interface module
(indicated by three solid-green status indicators on the SERCOS module), your
RSLogix 5000 software must be revision 15.0 or later.

For resources on using RSLogix 5000 software as it applies to configuring the
ControlLogix, CompactLogix, or SoftLogix SERCOS modules, refer to
Additional Resources on page 9.

Configure the Logix Controller

Follow these steps to configure the Logix controller.

1. Apply power to your Logix chassis containing the SERCOS interface
module and open your RSLogix 5000 software.

2. From the File menu, choose New.

The New Controller dialog box opens.

New Controller; @

endor: Allen-Bradley

Type: 1756063 ControlLogi5563 Cantroller v

Revision: v
[[] Redundancy Enabled

Mame: .Kinetix_?DDD_Startup

Description: F

Chassis Type: .‘I 7EE-410 10-5lat ControlLogix Chassis v

Slat: o

Create In: [E:ARS Logis BD0DVPrgjects

3. Configure the controller.
a. From the Type pull-down menu, choose the controller type.
b. From the Revision pull-down menu, choose the revision.
c. Type the file Name.
d. From the Chassis Type pull-down menu, choose the chassis.

e. Choose the Logix processor Slot.
4. Click OK.

5. From the Edit menu, choose Controller Properties.
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The Controller Properties dialog box opens.

Controller Properties - Kinetix_7000_Startup

Advanced SFC Execution File Fedundancy Morvolatile kemary Memary
General | Serial Pt | System Protocol | User Protocol | Major Faults | Minar Faulks Date/Time |

(D The Date and Time dizplayed here iz Contraller local time, not workstation local time.
Uze these fields to configure Time attibutes of the Contraller.

Date and Time: | [ €«

Time Zone: €

Time Synchronize

3 DAMGER. If time synchronization iz
dizabled online, active axes in any
controller in this chassiz, or any other

Enable Time Synchronization

|5 the system time master synchronized device, may experience

. ) unexpected motion. Safety contrallers may
1 |z a spnchronized time slave fault if no ot_her time master exists in the
2 Duplicate CST master detected lozal chassis.

) CST Mastership disabled

3 Mo CST master

o) (o )

6. Click the Date/Time tab.
7. Check Enable Time Synchronization.

This assigns the controller as the Grandmaster clock. The motion modules
set their clocks to the module you assign as the Grandmaster.

IMPORTANT  You can assign only one module in the Logix chassis as the
Grandmaster clock.

8. Click OK.
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Configure the SERCOS Module

Follow these steps to configure the SERCOS module.

1. Right-click on I/O Configuration in the Controller Organizer and choose
New Module.

The Select Module dialog box opens.

Module D escription f\/endor
[+ Digital A
[+ Drives T
[=- Mation
- 1756-HYDOZ 2 Axis Hydraulic Serva Allen-Eradley
- 1756-MOZAE 2 Axis Analog/Encoder Servo Allen-Eradley
- 1756-M0ZAS 2 Axis AnalogfssI Servo Allen-Eradley
- 1756-MO3SE 3 Axis SERCOS Interface Allen-Eradley
- 1756-MOGSE 8 Axis SERCOS Interface Allen-Eradley -
- 1756-MOBSEG 8 Axis G ic SERCOS Interface Allen-Eradley
= 17 165E Interface Allen-Eradley
Other
Specialty ==
b
&3 ) 3
[ Fnd. ][ addFavoie |
By Categary ByWendor | Favorites |
[ (] 3 ] [ Cancel ] [ Help ]

2. Expand the Motion category and select 1756-MxxSE, 1756-L60M03SE,
1768-MOA4SE, or 1784-PM16SE as appropriate for your actual hardware
configuration.

In this example, the 1756-M16SE module is selected.
3. Click OK.

The New Module dialog box opens.

New Module

X

Type: 175E-M1B5E 16 Axiz SERCOS Interface

“endor: Allen-Bradley

Mame:  |SERCOS | s [B 3]
Description:

Revision: |15 |1 : Electronic Keying: IEompatibIe Keving Vi

[+] Open Module Properties [ ok ][ s ][ Help

4. Configure the module.
a. Type the module Name.
b. Enter the Logix SERCOS module slot (leftmost slot = 0).
¢. Check Open Module Properties.

5. Click OK.

114 Rockwell Automation Publication 2099-UMOO1E-EN-P - July 2015



Configure and Start the Kinetix 7000 Drive System  Chapter 5

Your new module appears under the I/O Configuration folder in the
Controller Organizer and the Module Properties dialog box opens.

6. Click the SERCOS Interface tab and reference the table below.

B Module Properties: Local:3 (1756-M165E 18.1)

_.General I Eonnec;tion_g SERCOS Interface :.SEHEDS Interface Infa | Module Info I B.aﬁkpl‘.ane__

Data Rate: | &uto Detect | b
Cycle Time: 2 V| ms
Tranzmit Power; i_High )

Transition To Phaze: 4

Statuz: Offline ()3 ] [ Cancel ]
Logix SERCOS Module Number of Axes Data Rate
1756-MO3SE or
1756-L60MO3SE Upto3
1756-MO8SE Upto8
ek 4 or 8 Mbps
1756-M16SE or
1784-PM165E Upto16
1768-M04SE Upto4
7. Verify that the Data Rate setting matches DIP switches 2 and 3
(communication rate) as set on the drive, or use the Auto Detect setting.
8. From the Cycle Time pull-down menu, choose the Cycle Time according
to the following table.
Data Rate Number of Axes Cycle Time
Upto2 0.5ms
Upto4 1ms
4 Mbps
Upto8 2ms
No support for axes 9...16
Upto4 0.5ms
8 Mbps Upto8 Tms
Upto16 2ms
TIP The number of axes/module is limited to the number of axes as
shown in step 6.
9. Verify that the Transmit Power setting (high) matches the Optical Power
DIP switch 1 as set on the drive.
10. Enter the Transition to Phase setting.
The Transition to Phase default setting is 4 (phase 4). The Transition to
Phase setting stops the ring in the phase specified.
11. Click OK.
12. Repeat steps 1...11 for each SERCOS module.
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Configure the Motion Group
Follow these steps to configure the motion group.

1. Right-click Motion Groups in the Controller Organizer and choose New
Motion Group.

The New Tag dialog opens.

Mae: |UM_Moior| | ox ]

Description: Cancel

Uszage:

Type: Base v

Alias For:

DataType:  |MOTION_GROUP )
Scope: ! ﬁl Kinetis_7000_Startup w !
Ezt;r;:l | Readfwrite w i
Style:

[] Constant

[] Open MOTION_GROUP Configuration

2. Type the new motion group Name.

3. Click OK.

The new motion group appears under the Motion Groups folder.

4. Right-click the new motion group and select Properties.

The Motion Group Properties dialog box opens.
=1of =]

Axis Assighment |Attribute| Tag I

Unazsigned: Aszzigned:

Add --» | <~ Remove |

QK I Cancel Apply Help
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No axis have been created yet. For this setup, a servo axis named Axis_1
and a feedback only axis named Axis_1_Aux will be created. Both axes will
be assigned to the Kinetix 7000 axis in the Configure the Kinetix 7000
Drive Modules section.

5. Right-click the Motion group name created and select New Axis.

6. Select an Axis_Servo_Drive (SERCOS controlled axis).

The New Tag dialog opens.

zl
M ame: IAxiS_-] oK |

Description: ;I Cancel |
Help |

Usage: I <rarrmal j

Type: IBase 'I Cannestion... |

Alias For: | LI

DataType:  [AXI5_SERVO_DRIVE |

Scope: IE{I Kinetix_7000_Startup j

External IH APt j

Access: gacewIle

Style: I j

™ Corstart

™ Dpen &45_SERYO_DRIVE Caonfiguration

7. Type Axis_1 (or the name of your axis) in the Name field.
Axis_Servo_Dirive is the correct Data Type.

8. Click Ok.
9. Repeat steps 5 and 6 above for the Axis_1_Aux Feedback Only axis.
10. Right-click on the Motion Group name created and select Properties.

=lof x|

Axiz Assighment |Attribute| Tag I

Unazsigned: Aszzigned:

Aiz_1
Awiz_1_Aux

Add > | <-- Remove |

QK I Cancel Spply Help
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Both Axis_1 and Axis_1_Aux are Assigned to the Motion Group. This
means both axis will be part of the SERCOS and Motion planner updates
from/to the controller/SERCOS card/drive.

11. Open the Attribute folder.

=10l x|

Agis Azsignment AttlibUt8|Tag |

Coarse Update Period:  [2.0 _:I mz [in 0.5 increments. |

Auto Tag Update: IEnabIed 'I
General Fault Type: INon Major Fault 'I

Scan Times [elapzed time]:
b ax: | [ug] Feset fay |
Last; | [us]

QK I Cancel | Lpply | Help |

The Motion Planner coarse update period must be set according to the
application needs. Guidelines for the coarse update period for the
processor used and the number of servo drive axes created in the motion
group can be found in the following resources.

o Rockwell Automation Knowledgebase at:

http://www.rockwellautomation.com/knowledgebase/

o SERCOS and Analog Motion Configuration and Startup User
Manual, publication MOTTON-UMO001

o The various Logix controller user manuals

Only 1 Motion group per processor is allowed.

12. Click Ok.
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Configure the Kinetix 7000 Drive Modules

Follow these steps to configure the Kinetix 7000 drive modules.
1. Right-click the Logix module you just created and choose New Module.

The Select Module dialog box opens.

I Select Module g|
Module |Desc:ripti0n I‘\/endor | |
2098-DS0-HY150-,., Ultra3000, 460YAC, SERCOS Drive, 344 Cont,, 684 Peak  Allen-Eradley
2098-DS0-HY220-,., Ultra3000, 460¥AC, SERCOS Drive, 474 Cont., 944 Peak  Allen-Eradley
2099-EM04 Kinetix 7000, 460VAC[7S0VDC, 334 Cont, 624 Peak Allen-Bradley |
2099-EM0S Kinetix 7000, 460VAC[7S0VDC, 434 Cont, 764 Peak Allen-Bradley
i 06 Ki ] Conk, 96 ak, Allen-Bradley I
Z2099-EM0 Kinetix 7000, 460%AC/7SOVDC, 734 Cont. 1134 Peak Allen-Bradley
2099-EM05 Kinetix 7000, 460%AC/7SOVDC, 914 Cont. 1474 Peak Allen-Bradley |
2099-EM09 Kinetix 7000, 460%AC[7S0VDC, 1354 Cont, 2174 Peak Allen-Bradley
2099-EM10 Kinetix 7000, 460%AC[7S0VDC, 1764 Cont, 2304 Peak Allen-Bradley
2099-BM11 Kinetix 7000, 460%AC[7SOVDC, 2544 Cont, 4414 Peak Allen-Bradley
Z2099-EM12 Kinetix 7000, 460%AC[7S0VDC, 3504 Cont, 5264 Peak Allen-Bradley
S720MC-B014 8720MC, 460 VAC) 750VDC, SERCOS Drive, 144 Cont., ... Allen-Bradley
E7ZOMC-B021 G7ZOMC, 460 YAC] PSOVDC, SERCOS Drive, 2164 Cant., ... Allen-Bradley
< >
[ Fnd. ][ addFavoie |
By Categary | By Verndor Favorites
[ QK ] [ Cancel ] [ Help ]

2. Expand the Drives category and select your drive as appropriate for your
actual hardware configuration.

IMPORTANT  Inorder for the Kinetix 7000 drive to communicate with the SERCOS interface
module (indicated by three solid-green status indicators on the SERCOS
module), your RSLogix 5000 software must be revision 15.0 or later.

3. Click OK.
The New Module dialog box opens.

New Module [gj

Type: 2093-BMOE Kinetix 7000, 460VAC/FEVDC, 564 Cont. 964 Peak
“endor: Allen-Bradley
M ame: Drive] | Mode: |1 x
Description: | |
Revision: | f1 = Electronic Keying: :Eompatible F.eying v
Open Module Properties ok ] [ g ] [ Help

4. Configure the new drive module.
a. Type the module Name.
b. Enter the Node address.
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Set the node address in the software to match the node setting on the
drive. Refer to Configure the Drive Modules, step 2, on page 108.
c¢. Check Open Module Properties.
5. Click OK.
6. Select the Associated Axes tab.
| General | Eonnectionj Assaciated Axes® | Power | Module Infa |
Mode 1: |<n0ne> V|
Node 123 | <nones v busiiay s
Statuz: Offline [ Ok, J [ Cancel ] [ Apply ] [ Help ]

7. Assign Axis_I to Node 1 in the Associated Axis folder. This assigns Axis 1
in the motion group to the Kinetix 7000 drive at node address 1. Select the
Associated Axes tab.

M Module Properties: SERCOS (2099-BM06 1.1)
o
MNode 123 |<none> vl Audiay s
Status: Offline oK ] [ Cancel ] “pply
8. Click Apply.
9. Click E] next to Axis_1.
The Axis Properties dialog box opens on the General tab.
10. Select the Units tab.
11. Select the correct position units to be used in your application. This
example uses load millimeter.
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12. Select the Conversion tab. Based on the type of application, the system can

be configured for a linear or rotary system. To simplify the setup, a linear
system is utilized. The calculate tool on the Drive/Motor tab will be used
to set the drive resolution and conversion constant. If a rotary system is

used, the Drive/Motor tab calculate tool will be used to set the drive
resolution, conversion constant, and position unwind.

_1Of =
Homing I Hookup I Tune I [wnamics I Gaing I Olutput I Limitz I Offzet I Fault Actions | Tag |
General I Mation Planner I Units I Drive/Mator I Motar Feedback I Aux Feedback Canversion
Positioning Mode: |Linear 'l
" . | Dirive Countz/1.0 Load millimeter
Canversion Canstant:  |1000000.0 Based on 1000000 Counts/totor Res
o . I— Drive Counts/dmwind
Fasiiart Urinind; 28000 Bazedion 1000000 Covnts/Mator B esw

QK I Cancel | Lpply I Help

13. Click Apply.
14. Select the Drive/Motor tab.

~laix|
Homing I Hookup I Tune I [pnamics | Gaing | Clutput I Limnitz I Offset I Fault Actions I Tag I
General I Iation Planner I Units Drive/Matar | Motar Feedback I Aux Feedback I Conversion
Amplifier Catalag Mumber: |2Dgg.BMgg j
Mator Catalog Mumber: |<n0ne> Change Catalog... |
Loop Configuration: IPosition Satvd j

Dirive Resolution: |1 000000 Diive Counts / IMotor Rev vl Calculate. . |

™ Drive Enable Input Checking
™ Drive Enablehput Fault

i~ Real Time Axis Information

Attribute 1: I <hones j

Attribute 2: I <hones j

1] I Cancel | Spply I Help

15. Click Change Catalog in order to select the appropriate motor for

configuration.
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16.

17.

18.
19.

20.

The Change Catalog Number dialog box appears.

Catalog Mumber:

|MPL-BSEOF-M oK |
|MPL-BSBDF-S N Cancel |
MPL-BSBOF-5

MPL-ESEL-M _ Heb |

MPL-B520J-5
MPL-BE40F-M I
MPL-BE40F-5
MPL-BEGOF-M
MPL-BEEOF-5
MPL-BES0D-M LI

T I Tata e

 Filters
Woltage F amnily Feedback Type

<allx j l <allx j l <allx j

Select the appropriate motor catalog number for your application. It is
important to verify the motor catalog number on the motor nameplate as
well as in your design specification.

Click OK.

Click Calculate, to configure the drive resolution and conversion constant.
The position unwind is also calculated if rotary load is used.

In this example, a linear load is used and 2 25.4 mm (1 in.) movement on a
ballscrew is made with every 1 motor revolution. The total position
movement on the ballscrew is 254 mm (9.8 in.).

Faosition Lnit 5 caling: 54 Load millimeter per |1 0 Iotar ey
Fosition Range: |254.D Load millimeter

i~ Calculate P
Ealculate |

Crive Resolution: Iygzggg Crive Counts/Mator Rey
Conversion Constart: Iggggg_g Crive Counts/Load millimeter

Update |

Cloze Help

21.
22.
23.

Click Update.
Click Close.

The Drive Enable Input Checking is selected by default. When checked
(default) a hard drive enable input signal on the IOD connector (pin 2) is
required. Uncheck Drive Enable Input Checking if a hard drive enable

input signal is not required.
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The Drive/Motor tab and Conversion tabs should look similar to these
examples or reflect your application configuration.

-
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24,

Click the Fault Actions tab.

“& Axis Properties - Axis_1

| General || Mation Planner || Units || Crive/Mator || Motor Feedback || Au Feedback Conversion |
| Homing || Hookup || Tune || Dynamics || Gaing || Clutput || Limnitz || Offzet | Fault Actions
[irive Enable Input: Dizable Drive | Set Custom Stop Action... |
Crive Thermal: Disable Drive b
Matar Thermal: IR Custom Stop Action Attributes
Feedback Moise: i i
eedback Moize: Disable Drive Tane il Units e
Feedback: Dizable Drive StoppingTorue 323.77106 | % Rated REAL
i . = = StoppingTimeLimit 100 = REAL
Fosition Errar: Disable Drive BrakeEngageDelayTime 00|z REAL
Hard Overtravel: Dizable Drive BrakeReleaseDelay Time 0oz REAL
ResistiveBrakeContactDelay 00|s REAL
Soft Overtravel: Disable Drive
Phase Loss: Shutdown
[ Cloze ] [ Cancel ] [ Help ]
ok J[coron J[ oo I

25. Click Set Custom Stop Action.
The Custom Stop Action Attributes dialog box opens and lets you set
delay times for servo motors with a brake and resistive brake modules. For
recommended motor brake delay times, refer to refer to the Kinetix
Motion Control Selection Guide, publication GMC-SGO001.

26. Configure the delay times.
a. Type the Brake Engage Delay Time.
b. Type the Brake Release Delay Time.
c. Set the Resistive Brake Contact Delay time (0...1000 ms range).
d. Click Close.

27. Click OK.

28. In the Module Properties > Associated Axes tab, select the auxiliary axis
Axis_1_Aux and click Apply.

TIP The base node is the servo axis utilizing the motor feedback, and the base
node (plus 128) is a feedback-only axis utilizing the auxiliary feedback port (as
shown below).

Module Properties: SERCOS (2099-BM06.1.1)
General Eonnection. Agsociated Axes |m" Modulelnfoi
Mode 1:  |Awisl vl
MNode 123 |Axis_1_Aux - |B Auiliary Axis
Statuz: Offline [, (] 8 ,] [ Cancel ] Apply
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Axis_1_Aux is configured similar to Axis_1, except that only a feedback

device is configured.

29. Configure the Auxiliary Axis properties. Click E] next to Axis_1_Aux.

The Axis Properties dialog box opens on the General tab.

If an axis is associated to the auxiliary axis node, set the Axis Configuration
on the General tab of the Axis Properties dialog box to Feedback Only.

! Homing || Hookup ||__ Fault Actions || Tag |
General | Mation Planner | Units | Drive/Motar | Mator Feedback | AuxFeedback | Corversion |
Axiz Configuration: ’W|
Mation Group: iUM_Motion _v| E] Mew Groy

Azzociated Module:
Module: ! Drive b |
Madule Type: E' 2093-BM0E
Mode: _1W
L 1] _][ Cancel ] Apply

30. Select the Units tab and configure the same as in steps 10...13 of this

procedure.

31. Select the Conversion tab and configure the same as in steps 10...13 of this

procedure.

32. Select the Drive/Motor tab.

The Drive/Motor tab displays the amplifier being used and the Loop
Configuration is Aux Feedback Only. This is the only choice if the
amplifier is using the primary node for Servo (motor) configuration.

Axis Properties - Axis_1_Aux

| Haming I

Hookup |

Fault Actions | Tag

General | Motion Planner || Units

|
| Drive/Mator | Mator Feedback | Aux Feedback ||_ Canversion |

Amplifier Catalog Mumber:

h

Loop Configuration:

|Aux Feedback Only

Crive Resolution:

Drrive Enable Input Checking
[ Drive Enable Input Fault

Real Time Asiz Information

200000 Drive Counts / | Aux Rey

V | [ Calculate...

Altribute 1: | SRonEs M |
Altribute 2: | SROnEs e |
[ 0k J [ Cancel ] Apply
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33. Configure the drive resolution / conversion constant (position unwind, if
rotary) as in step 19...22 of this procedure.

34. Click the Aux Feedback tab.

%@ Axis Properties - Axis_1_Aux

: Homing i Mook I et Atons . 1 Tag
General Mation Planner Units Crive/Mator Motor Feedback | A Feedback | Carrersion |
Feedback Type:
Cycles: [ 1l Fi-év :v |
Interpolation Factor: |2U43 |
Feedback Resalution: EE?-152- _._.I Feedback Counts per Rev |
oK ] [ Cancel

IMPORTANT  The Aux Feedback tab must be configured for the auxiliary
feedback type being used. In this example, an SRM feedback
device is being used.

35. From the Feedback Type pull-down menu, choose the feedback type

appropriate for your auxiliary feedback motor.
36. Click Apply.
37. Click OK.
38. In the Module Properties, click the Power tab.

Module Properties Rep 1-BMO; x|

General | Connection | Associated Axes PUWETlModuIeInfol

Bus Regulator Configuration: |8?2UME-HPS1SDBM 'l

Status: Offline 0K I Cancel Apply Help
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39. From the Bus Regulator Configuration pull-down menu, choose the
component appropriate for your actual hardware configuration. Note: The
Kinetix 7000 drive internal dynamic brake IGBT is not utilized by the
drive main control for bus regulation therefore any type of regulation must
come from an external source.

If your drive requires Then choose
No bus regulator configuration <none>
External Shunt configuration 1336-MOD-KB005, KB010 or KB050

1336-WB009, WB035 or WB110 (!
External regeneration power supply 8720MC-RPS027, 8720MC-RPS065, or 8720MC-RPS190 @)

(1) External shunt configuration 1336 MOD-KBxxx and 1336-WBXxxx are no longer available for new sale but are selectable as
of this manual release.

(2)  8720MC-RPSxxx is an external regenerative converter system used to regulate the DC bus connected to the Kinetix 7000
drive. Selecting this device will require the Kinetix 7000 drive GPIO terminal block pins 7 and 8 to be wired. See Figure 74
on page 167 for an example.

(3) 8720MC-RPS027BM-HV1 s no longer available for sale.

(4) 8720MC-RPS065BM-HV1 has been superseded by 8720MC-RPS065BM-HV2.

40. Click OK.
41. Repeat steps 1...27 for each additional axis.
42. Verify your Logix program and save the file.

Download the Program

After completing the Logix configuration you must download your program to
the Logix processor.
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Apply Power to the Drive

128

This procedure assumes that you have completed the following tasks:
o Wired your Kinetix 7000 drive.

o Connected your Logix controller, SERCOS interface module fiber-optic
connections to your Kinetix 7000 drive.

o Configured and verified a RSLogix 5000 program.

o Connected the motor power and motor feedback cables to your Kinetix
7000 drive.

and wiring prior to applying power. Once power is applied, connector terminals

2 SHOCK HAZARD: To avoid hazard of electrical shock, complete all mounting
may have voltage present even when not in use.

Refer to the Line Interface Module Installation Instructions, publication
2094-IN00S, when troubleshooting the LIM status indicators, and for the

location of LIM circuit breakers, connectors, and status indicators.

Follow these steps to apply power to the Kinetix 7000 system.

load to the motor. Make sure each motor is free of all linkages when initially

2 ATTENTION: To avoid personal injury or damage to equipment, disconnect the
applying power to the system.

1. Determine your source of control power.

If Your Control Power Then

. Verify that the LIM (B1, (B2, and (B3 are in the OFF position.
. Apply three-phase input power to the LIM VAC Line connector.

1

2
ls sourced from a LIM 3. Set (B3 to the ON position.
4
5

module . Set (B2 to the ON position.

. Go to main step 2.

Is not sourced from a LIM 1. Apply 24V DC control power to the drive (CP connector).
module 2. Go to main step 2.

2. Verify the status of the drive logic power status indicator.

—=
Seven-segment Fault Status Indicator ——®r 0 U

H:ﬂ +4a— Logic Power Status Indicator

If the Logic Power Status Indicator is Then

ON Go to step 3.

Not ON 1. Check your control power connections.
2. Go back to main step 1.
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3. Define the three-phase input power as described below.

If Your Three-phase Power Then

Is sourced from a LIM module

1.
2.

3.

Set the LIM (B1 to the ON position.

Verify that the LIM, IPL, and OPL connections for phase-to-
phase voltage is 324...528V AC (460V).

Verify that the input voltage at terminals R (L1), S (L2), and T
(L3) on the Kinetix 7000 drive is 324. . .528V AC (460V).

. If used, verify that the Kinetix 7000 drive Hardware Enable

Input signal (10D pin 2) for each axis is off.

. Gotomainstep 4.

Is not sourced from a LIM module 2.

3.

. Apply 324...528V AC (460V) input power to the Kinetix 7000

drive R (L1), S (L2), and T (L3) input terminals.

If used, verify that the Kinetix 7000 drive Hardware Enable
Input signal (10D pin 2) is off.

Go to main step 4.

4. Observe the seven-segment fault status indicator display on the drive.

The status indicator will first flash the SERCOS node address, then cycle
through phases until final configuration (phase 4) is reached.

Kinetix 7000 Drive Status Indicator

Status

Do This

Actively cycling (phase 0)

The drive is looking for a closed SERCOS ring. Wait for phase 1 or take

corrective action until you reach phase 1.

Check fiber-optic connections.

Displaying a fixed 1 (phase 1

The drive is looking for active nodes. Wait for phase 2 or take corrective | Check node addressing.

action until you reach phase 2.

Displaying a fixed 2 (phase 2)

The drive is configuring nodes for communication. Wait for phase 3 or

take corrective action until you reach phase 3.

Check program motor and drive configuration
against installed hardware.

Displaying a fixed 3 (phase 3)

The drive is configuring device specific parameters. Wait for phase 4 or

take corrective action until you reach phase 4.

Check motor catalog number against selection. M

Displaying a fixed 4 (phase 4)

The drive is configured and active.

Gotostep 5.

Flashing an E followed by two numbers

Drive is faulted.

Go to Error Codes on page 140.

(1) To get diagnostic information from the module, highlight the module name in RSLogix 5000 software. A Pseudo Key Failure often indicates that the motor selection does not match the motor installed.
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S. Observe the three status indicators on the front of the drive.

Status Indicator Condition Status Do This
] Off Normal condition Observe the Comm status LED.
e Steady red Drive is faulted Go to Status Indicators on page 145.
Flashing green Establishing communication with network Wait for steady green.
Comm Steady green Communication is ready Observe the Bus status LED
off No ring present Go to Interpret Error Codes and Status Indicators on page 140.
1. Verify Hardware Enable Input (10D-2) is open.
Steady green Axis is enabled when status should be disabled 2 :/gfrtlza,\rl‘: Oinstruction s not commanded in RSLogix 5000
Bus 3. Return to Apply Power to the Drive on page 128.

Flashing green M

Bus is up, axis is disabled (normal status)

Go to step 6.

Off

DCbus is not present

Go to Status Indicators on page 145.

(1) The follower drive has a 2.5 second delay after DC bus voltage is applied before the Bus Status LED begins flashing. This provides the common bus leader time to complete precharge.

6. Observe the three SERCOS status indicators on the SERCOS module.

SERCOS Status Indicators

Status

Do This

Flashing green and red

Establishing communication

Wait for steady green on all three LEDs.

Steady green

Communication is ready

Go to Test and Tune the Axes on page 131.

Not flashing green and red/

not steady green

SERCOS module is faulted

Go to the appropriate Logix manual for specific
instructions and troubleshooting.

130
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Test and Tune the Axes This procedure assumes that you have configured your Kinetix 7000 drive, your
SERCOS interface module, and applied power to the system.

For help using RSLogix 5000 software as it applies to testing and tuning your

axes with ControlLogix, CompactLogix, or SoftLogix SERCOS modules, refer
to Additional Resources on page 9.

Test the Axes

Follow these steps to test the axes.

1. Verify the load was removed from each axis.

ATTENTION: To reduce the possibility of unpredictable motor
response, tune your motor with the load removed first, then
reconnect the load and perform the tuning procedure again to
provide an accurate operational response.

2. Right-click an axis in your Motion Group folder and choose Properties.

The Axis Properties dialog box opens.
3. Click the Hookup tab.

*¢ Awiz Properties - Axis_1

Dynarmics | Gaing | Outpuit I Lirnits | Offset | Fault Actions | Tag |
General I Uritz I Conversion I Drive I Motor/Feedback I Homing Hookup™ Tune

Test Increment; |2-U Revs Test Marker. . I
Dirive Palarity: I Pozitive e l Test Feedback... I

Test Command & Feedback..

DANGER: These tests may cause axiz motion with the contraller in
program mode. Modifying polarity determined after executing the Test
Command & Feedback test may cause axiz runaway condition.

N

Ok I Cancel Apply Help
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4. Type 2.0 as the number of revolutions for the test or another number more
appropriate for your application.

This Test Performs this Test

Test Marker Verifies marker detection capability as you rotate the motor shaft.

Verifies feedback connections are wired correctly as you rotate the

Test Feedback motor shaft.

Verifies motor power and feedback connections are wired correctly as

Test Command & Feedback you command the motor to rotate. Also, lets you define polarity.

5. If Drive Enable Input Checking was selected in step 18 of the Configure
the Kinetix 7000 Drive Modules section, apply Hardware Enable Input
signal (IOD-2) for the axis you are testing.

ATTENTION: To avoid personal injury or damage to equipment, apply

A 24V ENABLE signal (I0D-2) only to the axis you are testing.

ATTENTION: The drive will enable the power module at the appropriate
time during hookup and autotune.

6. Select the Test (Marker/Feedback/Command & Feedback) to verify

connections.

The Online Command dialog opens. Follow the on-screen test
instructions. When the test completes, the Command Status changes from
Executing to Command Complete.

Online Command - Encoder Test x|
Command Status: Command Complete oK |

tove axis manually in positive direction. Stop
ait for command to complete.

Check for errors if cormmand fails. Help |

7. Click OK.

The Online Command - Apply Test dialog opens (Feedback and
Command & Feedback tests only). When the test completes, the
Command Status changes from Executing to Command Complete.

Online Command - Apply Test x|

Command Status: Command Complete oK

ait for command to complete. Stop
Check for errors if cormmand fails.

Help

il

8. Click OK.
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9. Determine if your test completed successfully.

If

Then

Your test completes successfully, this dialog box opens.
RSLogix 5000

& Apply test completed successfully. Feedback polarity has been updated.

ok |

1. Click OK.
2. Remove Hardware Enable Input signal (10D-2).

3. Go to Tune the Axes on page 133.

Your test failed, this dialog box opens.

RSLogix 5000

©

Test command cannot be completed.

Ok Help

Command timed out. Test Increment maybe to large.

Error 16382-0

1. Click OK.

2. Verify the Bus Status LED turned solid green during the test.

3. Verify that the Hardware Enable Input signal (I0D-2) is
applied to the axis you are testing.

4. Verify conversion constant entered in the Conversion tab.

5. Return to main step 6 and run the test again.

Tune the Axes

Follow these steps to tune the axes.

1. Verify the load is still removed from the axis being tuned.

ATTENTION: To reduce the possibility of unpredictable motor response,
tune your motor with the load removed first, then reconnect the load
and perform the tuning procedure again to provide an accurate
operational response.

2. Click the Tune tab.

% Axis Properties - Axis_1

General | Mation Planner | Urits | Drive/Motar | Motor Feedback | AuKFeemack| Cunversinrl]

Horing | Hookup  Tune | Dynamics | Gains | Ouput | Limts | Ofieet | Faubactions | Tag
Travel Linni: 0.0 Pasition Units Start Tiiring |
Speedt 0.0 Position Units/s / DANGER: This tuning
i procedure may cause axis
— imobon with the controller
Tosque/Force:  [100.0 = Rated R ek
Directior:

[~ Position Eror Integistor [~ Vieloeity Enot Integrater
I~ Velocity Feedfonward

] Forward Uni-directional =

~=loix

[~ Fiiction Compensation
[~ Acceleration Feedforward [~ T orque Dffeet
I~ Output Filter

Help
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3. Enter values for Travel Limit and Speed.
In this example, Travel Limit = 5 and Speed = 10. The actual value of
programmed units depend on your application.

4. From the Direction pull-down menu, choose a setting (Forward Uni-
directional is default).

5. Check Tune boxes as appropriate for your application.

6. Apply Hardware Enable Input signal (IOD-2) for the axis you are tuning.

ATTENTION: To avoid personal injury or damage to equipment, apply
24V ENABLE signal (10D-2) only to the axis you are tuning.

7. Click Start Tuning to auto-tune your axis.

The Online Command - Tune Servo dialog box opens. When the test
completes, the Command Status changes from Executing to Command

Complete.

Onlinge Command - Tune Servo

Command Status: Command Complete oK

ait for command to complete after axis motion. Stop
Check for emors if command Fails.

Help

ddd.

8. Click OK.

The Tune Bandwidth dialog box opens.

Tune Bandwidth

|84.1 0144 _|:j' Hertz
Yelocity Loop Bandwidth: |2'I 5.2397 _Ij Hertz
Tune Inertia: ID-D3? % Rated/MCPS

Hiak[nertiaspplication - applwing DutEut ey Fass filten

the masimurn bandwidth. |ncreasing the bandwidth may
cause loop instability.

& DANGER:The Bandwidth determined by the tune process is

ak. | Cancel | Help |

Actual bandwidth values (Hz) depend on your application and may
require adjustment once motor and load are connected.

9. Record your bandwidth data for future reference.

10. Click OK.
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The Online Command - Apply Tune dialog box opens. When the test

completes, the Command Status changes from Executing to Command
p g g

Complete.

Online Command - Apply Tune

Corrnand Status: Command Complete

oK

ait for command to complete.
(Check. for emars if command Fails.

Stop

Help

ddd.

11. Click OK.

12. Determine if your test completed successfully.

If Then

Your test completes successfully, this dialog box opens. 1. Click OK.
2. Remove the Hardware Enable Input signal (10D-2) applied

RSLogix 5000 earlier.
3. Gotostep 13.
& Apply tune completed successfully. Tune dependent attibutes have been updated.
Refer ta Help for a list of dependent attributes.
oK. |

Your test failed, this dialog box opens. 1. Click OK.

2. Make an adjustment to motor velocity.

RSLogix 5000
Tune command cannot be completed.
Comnmand timed aut.
ok | Help |
Error 16382-0

. Refer to appropriate Logix motion module setup and

configuration manual for more information.

. Return to step 7 and run the test again.

13. Repeat Test and Tune the Axes for each axis.
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Configure Drive Parameters  This scgltioE provlici;ss ilformation fofr accessing and changing parameters not
i i ix 5000 software.
and System Va"ables accessible throug ogix

Tools for Changing Parameters

Most parameters are accessible through RSLogix 5000 software. Alternatives
include the DPI compatible Human Interface Module (HIM), and
DriveExplorer and DriveExecutive software.

Table 50 - Software For Changing Parameters

Method Description Cat. No. Firmware Revision
DriveExplorer DriveExplorer software M 9306-4EXPO2ENE 2.01 or later
Serial to SCANport adapter 1203-SSS (Series B), or | 3.004 or later
1203-USB
Drive HIM Full numeric LCD HIM 20-HIM-A3 @ N/A

(1) Refer to DriveExplorer Getting Results Manual, publication 9306-GR001, for instructions.
(2) Compatible catalog numbers include all 20-HIM-Ax.

Change Parameters with DriveExplorer Software

To edit a parameter using DriveExplorer software, refer to the example dialog box
below. In this example, the I/O Interface group folder is open and the Analog
Outputs file is selected in the tree view pane on the left. The parameters and
corresponding elements are displayed in the pane to the right. Double-click on a
parameter in the list to open the edit dialog box where you can change the value
for the desired parameter.

Figure 67 - DriveExplorer Software Example

B3 DriveExplorer R 10l =|
File Edit Explore Actions Help
: B =0k
DSH| R85 B O 58 (= e
= ngices 5 I [:P.P# | Mame | Value | LUnits |
[ Mode 1: - 20990 SERNO, * 1:0.681 AnaCut Chl Selec 36 |
. . B WO Config |* 10 0.682 AnaCut Chl Gain 0.0060
Double-click on a parameter in the/_/ * 10,653 AQut Chi Overide 0.0000
list to open the edit dialog box: * 10657 AnaOut Chi B 0.0 rdjs
R 1:0.982 AnaCut Chl Yalue 0.0000
* 110,683 AnaCut Chz Selec 40
i 1: 0.654 Anadut ChZ Gain 0,0060
+ i 1: 0.654 Aout Chz Overide 0,0000
[ I} Interface * 110,658 Anadut ChZ B 0.0 rdfs
‘. Digital Inputs R 1:0.953 Anadut Ch2 Value 0.0000
Digital Outputs * 110,685 AnaCut Ch3 Selec 30
i 1: 0,686 Anadut Ch3 Gain 0,1000
2”5:09 gpt”tst * 10,655 AOut Ch3 Overide 0.0000
MEEEEESERS +  1:0.850 Anaout Ch3 B 0.0 rdfs
Signal Generator |n - 1: 0,084 Anaout Ch Value 0.0000
SCAMpDatalIn |+ 1:0.687 AnaCut Che Selec a4
Lo SCAMp DataOut | * 0 1:0.688 Anaout Che Gain 0,1000
-2 - 1203-555 RS232 OFL | ¥ 110,656 AOut Cha Overide 0.0000
L. Parameter List * 10660 AnaOut Cha B 0.0 rdfs
UG Vigws R 1:0.985 AnaCut Che Yalue 0.0000
- Compare Resulks
K —
For Help, press F1 Local DPI 4
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Change Parameters with the HIM Module

When using the HIM module to monitor or change parameters, use the up and
down arrows (A and V) to arrive at selections. Refer to the instructions that came
with your HIM module for more information.

Follow these steps to monitor or change parameters with the HIM module.

1. Select parameter, and press .
2. Select I/O AM1 Group (for IAM module), and press J.
3. Select Analog Outputs, and press .

a. Analog Output 1 is displayed, and press .

b. For Analog Output 2 use arrows to select, and press .
4. Press Sel.

5. Enter parameter number, and press .
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Notes:
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This chapter provides troubleshooting tables for your Kinetix 7000 system

components.
Topic Page
Safety Precautions 139
Interpret Error Codes and Status Indicators 140
General System Anomalies 146
Logix/Drive Fault Behavior 148
IMPORTANT Equipment connected to the Kinetix 7000 drive may store error data, and
may take precedence when troubleshooting the system.
For example, the regenerative power supply (8720MC-RPSxxxxx) should be
examined first when the DC common bus is providing system power.
Refer to the product manuals listed in the Additional Resources section on
page 9 for troubleshooting information on other products.
Safety Precautions Observe the following safety precautions when troubleshooting your Kinetix
7000 drive.

input power has been removed. Before working on the drive, measure the DC
bus voltage to verify it has reached a safe level or wait the full time interval as
indicated in the warning on the front of the drive. Failure to observe this
precaution could result in severe bodily injury or loss of life.

2 ATTENTION: Capacitors on the DC bus may retain hazardous voltages after

ATTENTION: Do not attempt to defeat or override the drive fault circuits. You
must determine the cause of a fault and correct it before you attempt to operate
the system. Failure to correct the fault could result in personal injury and/or
damage to equipment as a result of uncontrolled machine operation.

ATTENTION: Provide an earth ground for test equipment (oscilloscope) used in
troubleshooting. Failure to ground the test equipment could result in personal
injury.

> B
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Interpret Error Codes and
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.

Error Codes

Common hardware errors that prevent a drive from completing the power
sequencing and fault assessment are listed first. Error codes that may appear on
the Fault Status display immediately follow the start-up errors.

When a fault is detected, the seven-segment status indicator will display an E
followed by the flashing of the two-digit error code, one digit at a time. This is
repeated until the error code is cleared.

Table 51 - Seven-segment Status Indicator Error Codes

E;r(;)er Fault Message RSLogix Anomaly or Symptom Potential Cause Possible Resolution
No AC power or auxilary logic power Verify AC control power is applied to the Kinetix 7000
Power (PWR) indicator not system.
ON . -
. (all your Rockwell Automation sales representative
Internal power supply malfunction. to return module for repair
No Error Code Displayed g Check motor wiring.
Motor jumps when first Motor wiring error. P—— T —
enabled un Hookup test in RSLogix software.
Incorrect motor chosen. Verify the proper motor is selected.
CD(I)?rISItll){O not working 1/0 power supply disconnected. Verify connections and I/0 power source.
Operate within (not above) the continuous torque
High motor ambient temperature and/or rating for the ambient temperature, 40 °C (104 °F)
excessive current. maximum.
i Lower ambient temperature, increase motor cooling.
E04 MotorOvertemp Fault i\:liotoer Jhermal switch P ;
PP Motor wiring error. Check motor wiring at MF connector on the drive.
Incorrect motor selection. Verify the proper motor has been selected.
Mechanical failure. Check for motor bearing failure or machine jam.
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Table 51 - Seven-segment Status Indicator Error Codes (Continued)

E;r(;)er Fault Message RSLogix Anomaly or Symptom Potential Cause Possible Resolution
Verify continuity of motor power cable and
Motor cables shorted. connector.
Disconnect motor power cables from the motor. If
Motor winding shorted internally. the motor is difficult to turn by hand, it may need to
be replaced.
Check for clogged vents or defective fan.
Drive temperature too high. Verify cooling is not restricted by insufficient space
Inverter Overcurrent (10C) around the unit.
E05 DriveOvercurrent Fault indicates a major power
related fault condition. Verify ambient temperature is not too high.
Operation above continuous power rating "y - -
and/or product environmental ratings. Operate within the continuous power rating.
Reduce acceleration rates.
Remove all power and motor connections, and
—_— . L preform a continuity check from the DCbus to the U,
E\',T::mz&(]to::'fﬁl:jscg r; h(())rr:e;ltrcun, V, and W motor outputs. If a continuity exists, check
’ P : for wire fibers between terminals, or send drive in for
repair.
) Check wiring.
Axis moved beyond the
E06 HardOvertravelFault physical travel limitsin the | Dedicated overtravel input is inactive. Verify motion profile.
positive/negative direction. — — -
Verify axis configuration in RSLogix 5000 software.
Check motor encoder and wiring.
E07 MotFeedbackFault The feedback wiring is open, shorted, or missing.
Run Hookup test in RSLogix 5000 software.
Verify voltage level of the incoming AC power.
With three-phase power . P -
present, the DC bus voltage Bgs voltage for 460V system is below 275V Verify integrity and consistency of AC power source.
is below precharge limits. ' Install an uninterruptible power supply (UPS) on
E09 | BusUndervoltageFault your ACinput.
DC bus voltage fell below | BUS voltage s at least 130V DC below the Verify bus supply is OK.
the undervoltage limit precharge level of 323..... 525V DC. Disable axis before removing input power.
while an axis was enabled. - - -
One of more phases of ACinput power failed. | Check ACinput power on all phases.
Excessive regeneration of power. Change the deceleration or motion profile.
When the motor is driven by an external Use a larger system (motor and drive).
mechanical power source, it may regenerate T ”
; too much peak energy through the drive’s Install shunt module.
E10 DriveOvervoltageFault H‘neigc bus voltage is above power supply. The system faults to save itself ) -
- from an overload. Install larger active shunt module or regenerative
converter module.
. Verify line input integrity and that it is within
Bus voltage for 460V system is over 800V DC. specifiation,
Verify the Hall wiring at the MF connector on the
drive.
State of Hall feedback inputs )
B MotFeedbadkFault is incorrect. Improper connection. Verify 5V power supply to the encoder.
Check feedback device.
) ISR - Verify motion profile.
E16 SoftOvertravelFault Axis moved beyond the software axis position in either the positive or

negative direction.

Verify overtravel settings are appropriate.
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Troubleshoot the Kinetix 7000 Drive System

Table 51 - Seven-segment Status Indicator Error Codes (Continued)

Error
Code

Fault Message RSLogix

Anomaly or Symptom Potential Cause

Possible Resolution

E18

OverSpeedFault

Motor speed has exceeded 150% of maximum rated speed. The 100% trip
point is dictated by the lesser of the user velocity limits or the motor rated
base speed.

Check cables for noise.

Check tuning.

Check feedback device.

Verify velocity limit settings.

E19

PositionErrorFault

Position error limit exceeded.

Increase the feed forward gain.

Increase following error limit or time.

Check position loop tuning.

Verify sizing of system.

Verify mechanical integrity of system within
specification limits.

£E20

MotFeedbackFault

The motor encoder encountered an illegal

Motor encoder state error. transition.

Use shielded cables with twisted pair wires.

Route the feedback away from potential noise
sources.

Check the system grounds.

Replace the motor/encoder.

Check feedback device and wiring.

E21

AuxFeedbackFault

Communication was not established with an intelligent encoder.

Verify auxiliary encoder wiring.

£23

DriveOvertempFault

IPM thermal protection The internal filter protecting the drive from
fault overheating has tripped.

Reduce acceleration rates.

Reduce duty cycle (ON/OFF) of commanded motion.

Increase time permitted for motion.

Use larger Kinetix 7000 drive and motor.

Check tuning.

£30

MotFeedbackFault

Communication was not established with an intelligent encoder.

Verify motor selection.

Verify the motor supports automatic identification.

Verify motor encoder wiring.

E34

GroundShortFault

Wiring error.

Check motor power wiring.

Check input power wiring.

Motor internal ground short.

Replace motor.

Excessive ground current
detected in the converter.

Internal malfunction.

Disconnect motor power cable from drive and enable
drive with current limit set to 0. If fault clears, then a
wiring error or motor internal problem exists. If fault
remains, call your Rockwell Automation sales
representative.

Remove ground from control power input.

Wire control power to use main power as shown in
Appendix B.

Add isolation transformer for control power.

E35

DriveUndervoltageFault

Converter precharge cycle | LOW ACinput voltage.

Check input AC voltage on all phases.

failed. Internal malfunction.

Call your Rockwell Automation sales representative.

E37

PowerPhaseLossFault

One or more phases of the ACinput power is missing.

Check input AC voltage and fusing on all phases and
DCbus.

Disable axis before removing power.
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Chapter 6

Table 51 - Seven-segment Status Indicator Error Codes (Continued)

E;r(;)er Fault Message RSLogix Anomaly or Symptom Potential Cause Possible Resolution
The SERCOS ring is not active ' ) .
E38 SERCOSFault after being active and (able disconnected. Egr?ritctth eadt fiber-optic cable is present and properly
operational. ’
Verify that there are no impediments to motion at
startup, such as hard limits.
. Self-sensing Commutation | Obstruction prevents motion required for self- | Increase self-sensing current if high friction or load
E39 DriveHardFault Startup Error. sensing startup commutation. conditions exist.
Check motor or encoder wiring using wiring
diagnostics.
Disable the Drive Enable Input fault.
Attempted to enable the axis through - - ——
software while the Drive Enable hardware Verify that Drive Enable hardware input is active
ccine Nyi ; i inacti whenever the drive is enabled through software.
£43 DriveEnablelnputFault Missing Drive Enableinput | Input Was |nact|v§_. " .
signal. The Drive Enable input transition from active Verify wiring and shielding.
to inactive occurred while the axis was
enabled. If error persists, return the drive to Rockwell
Automation.
Verify wire terminations, cable/header connections,
Safe-offfunction mismatch Loose wiring at SO connector. and +24V DC.
afe-off function mismatch. .
Drive will not permit Egrl::ie/chtz?der not seated properly in 50 Reset error and run proof test.
; motion. ;
E49 DriveHardFault Safe-off circuit missing +24V DC. If error persists, return the drive to Rockwell
Automation.
Refer to the Kinetix Safe-off Feature Safety Reference Manual, GMC-RM002, for additional troubleshooting information and proof test
procedures.
E50 SERCOSFault Duplicate node address detected on SERCOS ring. Verify that each SERCOS drive s assigned a unique
node address.
. Excessive Current Feedback . ; If error persists, return the drive to Rockwell
E54 DriveHardFault Offset. Defective current feedback sensing. Automation.
Use shielded cables with twisted pair wires.
puliary Encoder S I | y danilecal Route the feedback away from potential noise
uxiliary Encoder State e auxiliary encoder encountered aniillegal | sources.
E61 AuxFeedbackFault Error. transition.
Check the system grounds.
Replace the motor/encoder.
A - Check the motor feedback cable connectors/wiring
E62 AuxFeedbackFault The feedback wiring is open, shorted, or missing. to the drive and motor.
. Noise on auxiliary feedback « Verify grounding.
E63 AucFeedbacklokse cable. . . ' + Route feedback cable away from noise sources.
Recommended grounding, per installation ! '
- instructions. has not been followed « Refer to System Design for Control of Electrical
E64 | MotorFeedbackNoise Noise on motor feedback ' : Noise Reference Manual, publication GMC-
cable. RMO01.
No Fault Message Check motor power/feedback wiring.
E65 (condition indicated by on-screen | Hookup procedure failed. Motor or feedback device malfunction.
message) Refer to displayed message for resolution.
Check motor power/feedback wiring.
No Fault Message ) -
E66 (condition indicated by on-screen | Autotune procedure failed. | Motor or feedback device malfunction. Referto displayed message for resolution
message) Perform Hookup in RSLogix 5000 software.
Consult RSLogix 5000 help message.
PR Cycle power.
£67 DriveHardFault Operating system failed. ﬁof;ware |?|F||allzat|on fault detected due to
ardware failure. If fault persists, replace module.
E68 DriveHardFault DPI communication failed. | The DPI device or cable is faulty. Check DPI connections.
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Chapter 6

Troubleshoot the Kinetix 7000 Drive System

Table 51 - Seven-segment Status Indicator Error Codes (Continued)

E;r(;)er Fault Message RSLogix Anomaly or Symptom Potential Cause Possible Resolution
Load default parameters, save to nonvolatile
E69 | DriveHardFault Nonvolatile memory is corrupt due to control board hardware failure. memory, and recycle power or reset the drive.
If fault persists, replace module.
Load default parameters, save to nonvolatile
E70 | DriveHardFault Nonvolatile memory is corrupt due to control board software error. memory, and recycle power or reset the drive.
If fault persists, replace module.
(ycle power.
E71 DriveHardFault RAM or flash memory validation failure.
If fault persists, replace module.
The drive fan failed. Replace the failed module.
The cabinet ambient temperature is above Check the cabinet temperature. See System Design
rating. Guidelines on page 22.
DriveOvertemp Fault Inverter thermal switch . .
The machine duty cycle requires an RMS
2 (Drive Overtemp) tripped current exceeding);, tr)lle con?inuous rating of Change the command profile to reduce speed or
the controller. Increase time.
The airflow access to the Kinetix 7000 drive is .
limited or blocked. Check airflow and remove any fan blockage.
S Reset System.
E76 DriveHardFault fD PIIP(ajr(iw.‘:redm|t|aI|zat|on Control board hardware failure.
ault detectea. If fault persists, replace system module.
i Cycle power.
E78 DrlveHar.dFauIt Control hardware fault detected.
(Sercos Init) If fault persists, replace module.
i A-to-D conversion state machine error.
E80 DriveHardFault Control hardware fault detected.
(CPLDFIt) If fault persists, replace module.
Check for proper drive sizing.
£109 | IGBT_TempFault Junction temperature of Insulated Gate Bipolar Transistor exceeded.
Install larger kW rated drive.
E110 | EEPROM_Fault EEPROM failed. EEPROM data corrupted or bus not calibrated. | If fault persists, replace module.
Check error displays on RPS, and troubleshoot per
E111 | Regen_PS_OK The Regen_OK signal is missing at pins 7 and 8 of the GPIO connector. EIror message.

Reset system.

All'others RESERVED.
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Status Indicators

Table 52 - Drive Status Indicator

Drive Status LED Status Potential Cause Possible Resolution
0ff Normal, no faults N/A N/A
Steady Red Drive faulted Seven-segment status indicator displays error code. See the Error Codes on page 140 section and continue
troubleshooting.
Table 53 - Comm Status Indicator
Comm Status LED Status Potential Cause Possible Resolution
off No communication Loose fiber-optic connection. Verify proper fiber-optic cable connection.

Broken fiber-optic cable.

Replace fiber-optic cable.

Receive fiber-optic cable connected to SERCOS

Check proper SERCOS fiber-optic cable connections.

transmit connector and vice versa.

Flashing Green Establishing communication System is still in the process of establishing SERCOS

communication.

Wait for steady green indicator.

Node address setting on the drive module does not
match SERCOS controller configuration.

Verify proper node switch setting.

Steady Green Communication ready No faults or failures. N/A

(1) Refer to Fiber-optic Cable Installation and Handling Instructions, publication 2090-IN010, for more information.

Table 54 - Bus Status Indicator

Bus Status LED Status Condition
off Bus power not present. + Normal when bus power is not applied.
« Fault exists, see the Interpret Error Codes and Status Indicators beginning on page 140.
Bus power is present in follower drive. « Follower drive is not configured as Common Bus Follow in RSLogix 5000 software.
« After DChus voltage is applied, a 2.50 second delay occurs before the indicator begins flashing
green.
This is normal operation and provides the common bus leader time to complete precharge.
Alternating Red-Green Bus power not present. «  Normal when bus power is not applied. Verify 460V AC connections.
24V DC control power is present. + Faultexists, see the Interpret Error Codes and Status Indicators beginning on page 140.

Normal when:
» 24Visnot applied to Hardware Enable Input (10D-2).
+ MSOinstruction is not commanded in RSLogix 5000 software.

Flashing Green Bus power is present, axis disabled.

No faults or failures.

Normal when:
« 24Vis applied to Hardware Enable Input (10D-2).
+ MSOinstruction is commanded in RSLogix 5000 software.

Steady Green Bus power is present, axis enabled.

No faults or failures.
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Table 55 - SERCOS Status Indicator

SERCOS Status

Status

Condition

Actively cycling
Phase 0

The drive is looking for a closed SERCOS ring. Wait
for phase 1to complete or take corrective action

Check fiber-optic connections.
Serial ring must enter at the Rx connector and exit TX connector.

to reach phase 1.

Baud rate switch settings conflict.
Verify drive and Logix setup parameters.

Displaying a fixed 1 The drive is looking for active nodes. Wait for Check node addressing on drive and in ControlLogix and RSLogix 5000.
Phase 1 phase 2 to complete or take corrective action to
reach phase 2.
Displaying a fixed 2 Logix is configuring nodes for communication. Check RSLogix programming to verify drive configuration against installed hardware.
Phase 2 Wait for phase 3 to complete or take corrective - - - - - -
action to reach phase 3. Verify the appropriate drive model is selected in RSLogix software.
Displaying a fixed 3 The drive is configuring device specific Check RSLogix software programming to verify motor configuration against installed hardware. M
Phase 3 parameters. Wait for phase 4 to complete or take - -
corrective action to reach phase 4. Verify motor feedback cable connects to MF connector on the drive.
If low profile connector is used, verify the connection for correct pinout, pinched insulation, and
loose wires.
Verify motor feedback cable for continuity and shorts.
Replace the motor.
Displaying a fixed 4 The drive is configured and the SERCOS ring is active.
Phase 4

Flashing an E followed by
two numbers

Drive is faulted.

See the Error Codes section on page .140.

(1) You can access diagnostic information from the module by highlighting the module name in RSLogix 5000 software. A Pseudo Key Failure often indicates that the motor selection does not match the

motor installed.

Table 56 - Control Power Status Indicator

CP Status LED Status Condition
off Control power not present. Normal when auxiliary power is not applied to the Control Power (CP) terminal.
Steady Green Control power applied. Normal when auxiliary power is applied to the Control Power (CP) terminal.

General System Anomalies

These anomalies do not always result in a fault code, but may require

troubleshooting to improve performance.

Condition

Potential Cause

Possible Resolution

Axis or system is unstable.

The position feedback device is incorrect or open.

Check wiring.

Unintentionally in Torque mode.

Check to see what primary operation mode was programmed.

Motor tuning limits are set too high.

Run Tune in RSLogix 5000 software.

set.

Position loop gain or position controller accel/decel rate is improperly

Run Tune in RSLogix 5000 software.

causing erratic axis movement.

Improper grounding or shielding techniques are causing noise to be
transmitted into the position feedback or velocity command lines,

Check wiring and ground.

module).

Motor Select limitis incorrectly set (servo motor is not matched to axis

« (Check setups.
+ Run Tune in RSLogix 5000 software.

Mechanical resonance.

Notch filter or output filter may be required.
Refer to Axis Properties dialog, Output tab in RSLogix 5000 software.
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Condition

Potential Cause

Possible Resolution

You cannot obtain the motor
acceleration/deceleration that you
want.

Torque Limit limits are set too low.

Verify that current limits are set properly.

Incorrect motor selected in configuration.

Select the correct motor and run Tune in RSLogix 5000 software.

The system inertia is excessive.

«  Check motor size against the application need.
« Review servo system sizing.

The system friction torque is excessive.

Check motor size against the application need.

Available current is insufficient to supply the correct accel/decel rate.

« Check motor size against the 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.

Motor does not respond to a
velocity command.

The axis cannot be enabled for 1.5 seconds after disabling.

Disable the axis, wait for 1.5 seconds, and enable the axis.

Enable signal has not been applied or the enable wiring is incorrect.

« Check the controller.
+ Check the wiring.

The motor wiring is open.

Check the wiring.

The motor thermal switch has tripped.

« (heck for a fault.
« (heck the wiring.

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 current limits are set incorrectly.

Check and properly set the limits.

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-RMOOT.

Line frequency may be present.

« Verify grounding.
«  Route wire away from noise sources.

Variable frequency may be velocity feedback ripple or a disturbance
caused by gear teeth, ballscrew balls, or other mechanical wear. The
frequency may be a multiple of the motor power transmission
components or ballscrew speeds resulting in velocity disturbance.

« Decouple the motor for verification.

« Checkand improve the performance of the gearbox, ballscrew, and
other mechanical items.

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.
. . . « (heck 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.
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Condition Potential Cause Possible Resolution

Motor tuning limits are set too high. Run Tune in RSLogix 5000 software again.

« Remove the loose parts.
Loose parts are present in the motor. « Return motor for repair.

' +  Replace motor.
Abnormal noise

Through bolts or coupling is loose. Tighten bolts.

The bearings are worn. Return motor for repair.

Notch filter may be required (refer to Axis Properties dialog, Output

Mechanical resonance. tab in RSLogix 5000 software).

) ) Motor power phases Uand V, U and W, or V and W reversed. Check and correct motor power wiring.
Erratic operation -
Motor locks into position, Sine, Cosine or Rotor leads are reversed in the feedback cable .
runs without control or connector. Check and correct motor feedback wiring.

with reduced torque. - - —
Sine, Cosine, Rotor lead sets of resolver feedback are reversed. Check and correct motor feedback wiring.

Logix/Drive Fault Behavior These RSLogix 5000 fault actions are configurable from the Axis Properties
dialog box, Fault Actions tab.

Table 57 - Drive Fault Action Definitions

Drive Fault Action Definition

Shutdown The drive is disabled and the contactor enable relay opens. An uncontrolled stop occurs,
and the motor coasts to a stop.

Disable Drive The drive is disabled. An uncontrolled stop occurs, and the motor coasts to a stop.

Logix configuration for velocity loop Kp/Ki is followed. When zero speed is reached or
Stop Motion stopping time is exceeded, the drive is disabled. Stopping time and stopping torque are
configurable parameters in RSLogix 5000 software.

Drive continues to operate. Status is provided by the seven-segment status indicator, drive

Status Only status indicator, and DPI (if used).

Only selected faults are programmable. In Table 58 on page 149, the controlling

attribute is given for programmable fault actions.

Figure 68 - RSLogix 5000 Axis Properties - Fault Actions Tab Example
® - [o]x]

General ] Mation Planner ] Units ] Drive.-"Motor] MotorFeedback] Aus Feedback | Eonversion]
Homing] Hookup] Tune ] Dynamics] Gains] Dutput] Limits] Dffset  Fault Actions™ Tag ]

| J Set Cugtom Stop Action...
. . . Drive Thermal: |Disable Drive j
Drive Fault Action/Attribute for (M e o | )
otor Thermal: -
Motor Overtemp fault (E04). Sl
Feedback Moise: |Disable Crive j
Feedback: |Disable Drive j
Fuosition Errar: |Disable Crive j

QK | Cancel Apply Help
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Table 58 - Logix/Drive Fault Behavior Definitions
Logix Fault Message Error | Description Drive Fault Action/ | RSLogix
(HIM) Code Attribute Programmable
Fault Action?
The motor %hermal switch was tripped.
MotorOvertempFault fos4 " Firmware I°t protection does not generate a fault, rather it dynamically folds back STOP MOTION / Motor Yes
(Motor Overtemp) current when 110% of motor rating is reached. Setting the Motor Thermal fault action | Thermal
to Status Only will bypass this function.
g,roix’i?‘lgae:ft')me"tl:a"" E05 An instantaneous overcurrent was detected in the inverter power section SHUTDOWN No
HardOvertravelFault £06 Axis moved beyond the physical travel limits in the positive/negative direction. This STOP MOTION / Hard Yes
(+/- Hard Overtravel) fault can be configured for status only. Overtravel
%o&ziig:;&ﬁaﬂ;) E07 The feedback wiring is open, shorted or missing. DISABLE DRIVE No
BusUndervoltadefaul With three-phase present, the DC bus voltage is below limits.
usUndervoltageFault The trip point is 800V DC for 460 drives.
(Bus Under Voltage) E09 SHUTDOWN No
DCbus voltage is below limits when any axis on common-bus follower was enabled.
DriveOvervoltageFault The DCbus voltage is above limits.
(Bus Overvoltage) E10 The trip point is 800V DC for 460 drives. SHUTDOWN No
m&t;éﬁigﬂa;t';r:)u" EN State of Hall feedback inputs in incorrect. DISABLE DRIVE No
SoftOvertravelFault E16 Axis position exceeded maximum software setting in the positive/negative direction. | STOP MOTION / Soft Yes
(++/- Software Overtravel) This fault can be configured for status only. Overtravel
OverSpeedFault £18 Axis speed has reached 150% of the maximum rated setting. The 100% trip point is DISABLE DRIVE No
(Overspeed Fault) dictated by the lesser of the user velocity limits or the motor rated base speed.
H:%Tli;‘i; Eﬁ;‘;‘;rh"" E19 Axis position error limit has been exceeded. This fault can be configured for status only. ?’I)(s)iﬁigwnogrlg\rl / Yes
MotFeedbackFault ; -
(Mtr Fdbk AQB) £20 Motor encoder has encountered an illegal state transition. DISABLE DRIVE No
AuxFeedbackFault Communication was not established with an intelligent (Stegmann) encoder on the
(Aux Feedback Comm) B Augxiliary feedback port. STOP MOTION No
DriveOvertempFault ’ DISABLE
(Drive Overtemperature Fault) £23 An IPM thermal protection fault occurred. Drive Thermal Yes
MotFeedbackFault Communication was not established with an intelligent (Stegmann) encoder on the
(Motor Feedback Comm) E30 motor feedback port. STOP MOTION No
GroundshortFault E34 Excessive ground current in the converter was detected SHUTDOWN No
(Ground Fault) 9 :
?Prri:cehlg:lg(leFrim:)tageFault E35 The converter precharge cycle has failed. SHUTDOWN No
« One or more phases of the input AC power is missing.
m}‘g’g IE(I)lSaSsFeltliossFault E37 |« Axiswasenabled when main (three-phase) power was removed. i,lHOUTIgﬁWN/ STOP 1y
«  Common bus follower axis was enabled when DC bus power was removed.
SERCOSFault - ) ) ) .
(SERCOS Ring Fit) E38 The SERCOS ring is not active after being active and operational. STOP MOTION No
?SI:I‘?S':ﬁsrgFﬂ;llt E39 Self-sensing commutation fault detected DISABLE DRIVE No
DriveEnablelnputfault E43 Generated when Enable input switches off when drive is enabled STOP MOTION Yes
(Drive Enable Fit) P :
DriveHardFault Safe-off function mismatch. Drive will not permit motion. Refer to the Kinetix Safe-off
(Safe-Off HW Flt) E49 Feature Safety Reference Manual, publication GMC-RM002, for more information. Only | SHUTDOWN No
applies to drives with Safe-off feature.
(SSEE?C%?S?:TI; ADDR) E50 Duplicate node address detected on SERCOS ring. STOP MOTION No
gfrli)‘ll(eH}WF:ETtl)m E54 Current feedback hardware fault detected. SHUTDOWN No
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Logix Fault Message Error | Description Drive Fault Action/ | RSLogix
(HIM) Code Attribute Programmable
Fault Action?
?Al::(FstebT(bAaQCIIS()FauIt E61 Auxiliary encoder has encountered an illegal state transition. DISABLE DRIVE No
a\ltj’;l::debﬁz:g ault E62 | Thefeedback wiring is open, shorted or missing. DISABLE DRIVE No
AuxFeedbackNoise ; ili
: £E63 Presence of noise on auxiliary feedback cable.
(Aux Fdbk Noise) DISABLE DRIVE / Yes
: Feedback Noise
E\,I\I/l(ﬁ%ﬁeﬁ(:)i?ec)kNmse E64 | Presence of noise on motor feedback cable.
No Fault Message
g‘(‘:::l"t:::s's':;';)ated byon- 1 t65 | Hookup procedure failed. DISABLE DRIVE No
(Hookup Fault)
No Fault Message
£c(:2;l'||t::1):s|snadg|$ted byon- 1 k66 | Autotune procedure failed. DISABLE DRIVE No
(Atune Flt)
?T;i;lkell;I]ﬂ;dFault E67 | Operating system failed. SHUTDOWN No
?S?Xf\lﬂ:rrtd{:rg:rtl) E68 | DPl communication failed. STOP MOTION No
%’g}’::::l';ﬂga"" E69 | Nonvolatile memory attribute out of range. SHUTDOWN No
m’&"ﬁg;’ﬂﬁg"" E70 | Nonvolatile memory corrupted. SHUTDOWN No
?I\l/'lievn?lltjri;rmu“ E71 | RAM or flash memory validation failure. SHUTDOWN No
DriveOvertempFault 72 Inverter temperature limit exceeded. Firmware Pt protection does not generate a fault, SHUTDOWN Yes
(Drive Overtemp) rather it dynamically folds back current when 110% of drive rating is reached.
?(':r‘]’e"ﬂ?)rdh"" E76 | Either DPI or backplane CAN initialization failure. SHUTDOWN No
SDE;{%%I;T;%F““ E78 | Control hardware fault detected. SHUTDOWN No
HardwareFault E80 | Control hardware fault detected SHUTDOWN N
PO ontrol hardware fault detected. 0
:IGGBB.IT-;ETH)]PFau" E109 | Junction temperature of IGBT exceeded. SHUTDOWN No
(E(EPﬁ_l[‘)oF,I\}I):aUIt E110 | EEPROM failure. EEPROM data corrupt or bus not calibrated. SHUTDOWN No
?(eF’?_BI‘FTTS)OK E111 | Regenerative PS+/- missing at GPIO. SHUTDOWN No

All Others RESERVED

(1) The Logix Motor Thermal Fault Action is tied to the motor thermostat fault. If this is set to Shutdown or Disable (in Logix), the drive will fold back the current when the 12T calculation indicates that the

motor temperature has exceeded 10% of its rated temperature. If it is set to Stop Motion or Status Only, the drive will not fold back the current. The T calculation never generates a fault.
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Power Spe(ifications This section contains power specifications for the Kinetix 7000 drive.
Attribute 2099-BM06-S 2099-BM07-S 2099-BM08-S 2099-BM09-S 2099-BM10-S 2099-BM11-S 2099-BM12-S
ACinput voltage 342...528V ACrms three-phase (380. ..480V nom)

ACinput frequency 47...63Hz
Bandwidth ()
Velocity loop 300 Hz 300 Hz
Current |00p 1300 Hz 500 Hz
PWM frequency 4kHz 2kHz
Main ACinput current
Nom (rms) 36.7A 477A 59.6 A 90.1A 174 169 A 233A
DCinput voltage 450...750V DC
DCinput current 4294 55.7 A 69.7 A 105 A 137A 204 A 214
Control power input Voltage 18...30V DC (24V DC, nom)
Control power DCinput current
Nom (rms) 33A
Maximum inrush (rms) 6.0A
Continuous output current (rms) 40.0A 520A 65.0A 96.0A 125A 180 A 248 A
Continuous output current (0-pk) 56.0A 73.0A 92.0A 135A 176 A 254 A 351A
Peak output current (rms)
3 sduration 68.0A 80.0A 104 A 154 A 163 A 312A 372A
60 s duration 51.0A 60.0A 78.0A 15A 138A 234A 273A
Peak output current (0-pk)
3 s duration 96.0A 113A 147 A N77A 2305A 441A 526 A
60's duration 720A 84.8A 110A 162.6 A 195 A 331A 386 A
Bus overvoltage 800V DC
Bus undervoltage 275...560v DC @
Continuous power output, nom 22 kW 30 kW 37kW 56 kW 75 kW 12 kW 149 kW
Continuous power output (Hp) 30 Hp 40 Hp 50 Hp 75Hp 100 Hp 150 Hp 200 Hp
Maximum power cycles/minute
ACline 4 per minute (pre-charge provided by drive)
DC bus 2 per minute (DC pre-charge provided by the regenerative power supply)
DCbus discharge time 3 minutes after removal of main AC power
Efficiency 97.5%
Total capacitance ® 1800 piF 2400 uf 3000 pF 4500 uF 6000 uF 8400 piF 8400 uf
Short circuit current rating 200,000 A (rms) symmetrical

(1) Bandwidth values vary based on tuning parameters and mechanical components.

(2) Busundervoltage will vary based on input line voltage.

(3) IfDCinput s supplied to 2099-BM09-S, 2099-BM10-S, 2099-BM11-S, or 2099-BM12-S drives, the precharge capability must be provided at the system level. Disconnect switches must not be used
between the input of the drive and a common DC bus without the use of an external precharge device.
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Circuit Breaker/Fuse Specifications

While circuit breakers offer some convenience, there are limitations for their use.
Circuit breakers do not handle high current inrush as well as fuses.

Make sure the selected components are properly coordinated and meet
acceptable codes including any requirements for branch circuit protection.
Evaluation of the short-circuit available current is critical and must be kept below
the short-circuit current rating of the circuit breaker.

Use class CC, T, RK1, or J fuses, with current rating as indicated in the table
below. The following fuse examples and short-circuit current ratings are
recommended for use with the 2099-BMxx-S drives when the Line Interface
Module (LIM) is not used.

IMPORTANT LIM modules (catalog numbers 2094-BLxxS and 2094-XL755-(x) provide
branch circuit protection to the Kinetix 7000 drive. Follow all applicable NEC
and local codes.

Table 59 - 460V AC Input Drive Fuse and Motor Circuit Protector Specifications

B Dual Element Time Delay | Non-Time Delay Motor Circuit
Drive Cat. No. ussmann | gyce (min/max) Fuse (min/max) | Protector (max)

Fuse

Arms Arms Arms

2099-BM06-S LP)-90SP 50/90 50/150 50
2099-BM07-S LP)-110SP 60/110 60/200 70
2099-BM08-S LPJ-1255P 80/125 80/250 100
2099-BM09-S LP)-200SP 125/200 125/300 125
2099-BM10-S LP)-250SP 150/250 150/500 150
2099-BM11-S LPJ-400SP 225/400 225/600 250
2099-BM12-S LP)-500SP 300/550 300/700 400

Common DC Bus Fuse Specifications

Table 60 - Ferraz Shawmut Fuse Recommendations

it (A%sec)
Drive Current | Recommended Fuse Current Max. Clearing@ | Peak Let-Through Current

Drive (Cat. No. Rating (ADC) | Fuse Rating Pre-Arc 600V AC at 100 kA rms
2099-BM06-S 0.9 HSJ80 80 1600 15000 7000 A

2099-BM07-S 55.7 HSJ90 90 2300 21000 7400 A

2099-BM08-S 69.7 HSJ100 100 2700 23000 7700 A

2099-BM09-S 105 HSJ175 175 8000 60000 12000 A

2099-BM10-S 137 HSJ200 200 14000 92000 13000 A

2099-BM11-S 204 HSJ400 400 63000 450000 21000 A

2099-BM12-S 281 HSJ400 400 63000 450000 21000 A
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Table 61 - Bussmann Fuse Recommendations
i’t (Asec)
Drive Current | Recommended Fuse Current Max Clearing@ | Peak Let-Through Current
Drive Cat. No. Rating (ADC) | Fuse Rating Pre-Arc 600V AC at 100 kA rms
2099-BM06-S 429 FWJ-80A 80 1550 9700 6300 A
2099-BM07-S 55.7 FWJ-100A 100 2800 17500 8000 A
2099-BM08-S 69.7 FWJ-125A 125 4800 35000 10000 A
2099-BM09-S 105 FWJ-175A 175 7500 65000 12000 A
2099-BM10-S 137 FWJ-200A 200 11700 80000 13000 A
2099-BM11-S 204 FWJ-500A 500 39500 329000 21000 A
2099-BM12-S 281 FWJ-500A 500 39500 329000 21000 A
Contactor Ratings
The table below lists the recommended contactor ratings for Kinetix 7000 drives
installed without a Line Interface Module (LIM).
Drive Cat. No. Contactor Safety Contactor Coil Type Coil Voltage Requirements
2099-BM06-S 100-C43DJ01 100S-C43-DJDAC Standard with Diode 24V DC
2099-BM07-S
2099-BM08-S 100-D95ENT1 100S-D95EN22(C
2099-BM09-S
T DR T — Electronic Coil 24V DC for control and 480V AC for coil power
2099-BM11-S 100-D180EN11 100S-D180EN22C
2099-BM12-S 100-D250EN11 100S-D250EN22C

(1) Electronic coil control power requirements = 24V DC @ 15 mA.

Power Dissipation

Specifications

154

Use this table to size an enclosure and calculate required ventilation for your
Kinetix 7000 drive system.

Usage as a % of Rated Power Output
Drive Cat. No. W
50% 100%

2099-BM06-S 294 465

2099-BM07-S 388 619

2099-BM08-S 452 730

2099-BM09-S 645 1072
2099-BM10-S 882 1479
2099-BM11-S 1275 2125
2099-BM12-S 1438 2437
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General Specifications Maximum Feedback Cable Lengths

Although motor power and feedback cables are available in standard lengths up
to 90 m (295.3 ft), the drive/motor/feedback combination may limit the
maximum feedback cable length. These tables assume the use of recommended
2090-series cables.

Table 62 - Cable Lengths for Compatible Rotary Motors

Absolute High-resolution (5V) | Absolute High-resolution (9V)

Motor Cat. No. Encoder Encoder
m (ft) m (ft)

MPL-B5xxx. ..

MPL-B9xxx-S/M 90(295.3)

MPM-B165xx. ..

MPM-B215xx-5/M 90 (295.3)

RDB-B215xx-7/3 30(98.4)

RDB-B290xx-7/3 or
RDB-B410xx-7/3

HPK-Bxxxxx-S/M or
HPK-Exxxxx-S/M

90 (295.3)

90 (295.3)

Weight Specifications

. Weight, approx.
Drive Cat. No. kg (Ib)
2099-BM06-S
2099-BM07-S 18.55 (40.9)
2099-BM08-S
2099-BM09-S

37.2(82.0)
2099-BM10-S
2099-BM11-S

71.4(157.5)
2099-BM12-S
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Certifications

Agency Certification m

Standards

-UL-us @

UL Listed to U.S. and Canadian safety standards (UL 508C File £59272).

Solid-state motor overload protection provides dynamic fold-back of motor current when 110% of the motor rating is reached with a peak
current limit based on the peak rating of the motor as investigated by UL to comply with UL 508C (UL File E59272, volume 1, section 22).

CE

European Union 2004/108/EC EMC Directive compliant with:
« EN60034-1:2004: Rotating electrical machines - Part 1: Rating and performance
« EN61800-3:2004: Adjustable speed electrical power drive systems - Part 3: EMC requirements and specific test methods

European Union 2006/95/EC Low Voltage Directive compliant with:
« EN50178:1997 - Electronic equipment for use in power installations

Functional Safety

« EN60204-1:2006 - Safety of Machinery - Electrical equipment of machines - Part 1: General requirements
« |EC61508 Part 1-7:2000 - Functional safety of electrical/electronic/programmable electronic safety-related systems
 ENISO 13849-1:2008 - Safety of machinery. Safety-related parts of control systems - Part 1: General principles for design

(Tick + Radiocommunications Act: 1992
+ Radiocommunications (Electromagnetic Compatibility) Standard: 1998
+ Radiocommunications (Compliance Labelling - Incidental Emissions) Notice: 1998
+ AS/NZS CISPR 11: 2002 (Group 2, Class A)

KC Korean Registration of Broadcasting and Communications Equipment, compliant with:

« Article 58-2 of Radio Waves Act, Clause 3
+ Registration Number: KCC-REM-RAA-2099

(1) When product is marked, refer to www.rockwellautomation.com/products/certification/for Declarations of Conformity Certificates.

(2)  Underwriters Laboratories Inc. has not evaluated the safe-off, safe torque-off, or safe speed-monitoring options in these products.

Environmental Specifications

Attribute Operational Range Storage Range (nonoperating)
Temperature, ambient 0...50°C(32...122°F) -40...70°C(-40...158 °F)
Relative humidity 5...95% noncondensing 5...95% noncondensing
. 1000 m (3281 ft) )
Altitude 3000 m (9843 ft) with derating 3000 m (9843 ft) during transport
Vibration 5...55Hz @0.35 mm (0.014 in.) double amplitude, continuous displacement; 55...500 Hz @ 2.0 g peak constant acceleration (10 sweeps in
each of 3 mutually perpendicular directions).
Shock 15g, 11 ms half-sine pulse (3 pulses in each direction of 3 mutually perpendicular directions)
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AC Line Filter Specifications

AC Line Reactors

Line filters compatible with a Kinetix 7000 drive sourcing input power from an

AC power supply are listed below.

Kinetix 7000 Drive ACLine Filter
(Cat. No. (Cat. No.
2099-BM06-S

2090- XXLF-T(350
2099-BM07-S
2099-BM08-S 2090- XXLF-TC365
2099-BM09-S 2090- XXLF-TC3100
2099-BM10-S 2090- XXLF-TC3150
2099-BM11-S 2090- XXLF-TC3200
2099-BM12-S 2090- XXLF-TC3250

Line filters compatible with a Kinetix 7000 drive sourcing input power from a
regenerative DC bus with a 8720MC-RPS unit are listed below.

8720MC-RPS
(at. No.

AC Line Filter
Manufacturer and Cat. No.

8720MC-RPS065BM-HV2

Schaffner: FN3100-80-35
Soshin Electric: HF3080C-TOA

8720MC-RPS190BM

8720MC-EF190-VB

380...480V, 50/60 Hz, three-phase, line reactors compatible with a Kinetix 7000
drive connected to a three-phase, AC input power source are listed below.

Table 63 - Compatible Kinetix 7000 Drives and AC Line Reactors

3% Impedance Input Line Reactor m

5% Impedance Input Line Reactor ("

Kinetix 7000 Drive

(at. No. 1P00 (Open Style) P11 (NEMA/UL Type 1) 1P00 (Open Style) IP11 (NEMA/UL Type 1)
(at. No. (at. No. (at. No. (at. No.

2099-BM06-S 1321-3R45-B 1321-3RA45-B 1321-3R45-C 1321-3RA45-C

2099-BM07-S 1321-3R55-B 1321-3RA55-B 1321-3R55-C 1321-3RA55-C

2099-BM08-S 1321-3R80-B 1321-3RA80-B 1321-3R80-C 1321-3RA80-C

2099-BM09-S 1321-3R100-B 1321-3RA100-B 1321-3R100-C 1321-3RA100-C

2099-BM10-S 1321-3R130-B 1321-3RA130-B 1321-3R130-C 1321-3RA130-C

2099-BM11-S 1321-3R200-B 1321-3RA200-B 1321-3R200-C 1321-3RA200-C

2099-BM12-S 1321-3RB250-B 1321-3RAB250-B 1321-3RB250-C 1321-3RAB250-C

(1) Input line reactors were sized based on the NEC fundamental motor amps.
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External Shunt Modules

158

Line reactors compatible with a 8720MC-RPS Regenerative Power Supply
sourcing input power from an AC power supply are listed below. They must be
configured as shown in the Regenerative Power Supply example on page 171.

Table 64 - Compatible Kinetix 7000 Drives, 8720MC-RPS Regenerative Power Supplies and
8720MC Line Reactors

Kinetix 7000 Drive 8720MC-RPS Reﬂenerative Power 8720MC Line Reactor
(at. No. Supply Cat. No. ) (at. No.
2099-BM07-S 8720MC-RPS065BM 8720MC-LR05-048B
2099-BM08-S
2099-BM09-S 8720MC-LR10-062B
8720MC-RPS065BM and 8720MC-LR05-048B
8720MC-RPS065BS (requires two units, one for the master
RPS unit and one for the slave RPS unit.)
2099-BM11-S 8720MC-LR10-062B
(requires two units, one for the master
RPS unit and one for the slave RPS unit.)
8720MC-RPS190BM 8720MC-LR10-100B (required two units)
2099-BM12-S

(1) Regenerative Power Supply (RPS) selection is for a single motor/drive combination. When combining multiple drives on the same
RPS module, the selection will change.

Refer to this table for active shunt solutions for use with Kinetix 7000 drives from
Rockwell Automation Encompass Partners.

Rockwell Automation Encompass Partner Contact Information
Powerohm Resistors, Inc. 5713 13th Street
Katy, TX 77493

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

Bonitron, Inc. 521 Fairground Court,
Nashville, TN 37211

Tel: (615) 244-2825
http://www.bonitron.com
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Precharge Capacities ofthe  Internal (built-in) and external precharge capacities of the regenerative power
Regenerative Power Supply supply (RPS) are listed below.

Attribute 8720MC-RPS065Bx-HV2 8720MC-RPS190Bx
Rated Output kVa (750V DC bus) m 45 133

DC Amperes Continuous M 64 190

DC Amperes Peak (1 minute) M 9% 285

Built-in Capacitor 1900 pF 7600 pF

Built-in Resistor (Resistance/W) 7000 pF (22 Ohms/120 W) 25000 pF (10 0hms/400 W)
External Resistor (Min Resistance) @06 110000 pF (20 Ohms) 165000 pF (10 Ohms)
External Circuit (Min Resistance) @) 220000 pF (4.7 Ohms) 495000 pF (1.5 Ohms)

(1) For 8720MC-RPS065-HV2 and 8720MC-RPS190, you may have up to two slave units with a master unit. Multiply these values by the number of slave units.

(2)  Use this case only when the bus capacitance exceeds the internal precharge rating. You must use the specified resistor. Calculate rated wattage and surge
resistivity for that resistor. See the 8720MC Regenerative Power Supply Installation Manual, publication 8720MC-RM0O01, for configuration details.

(3)  Use this case only when the bus capacitance exceeds the external resistor rating. You must use the specified resistor. Calculate rated wattage and surge
resistivity for that resistor. See the 8720MC Regenerative Power Supply Installation Manual, publication 8720MC-RM001, for configuration details.

IMPORTANT Large levels of load capacitance may require modification of the 8720
regenerative power supply internal precharge/discharge circuit.

See the Wiring instructions in the 8720MC Regenerative Power Supply
Installation Manual, publication 8720MC-RM001, for information on how
to determine the appropriate precharge/discharge resistance power value
(Ohms/Watt) to accommodate the capacitance of your system.

Product Dimensions This section provides a quick reference table to common dimensions for Kinetix
7000 drives (height, width, depth, and mounting hole locations), and outline
drawings with dimensions related to the specific frame sizes.
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Figure 69 - 2099-BM06-S 2099-BM07-S, and 2099-BM08-S Approximate Dimensions

Dimensions are in millimeters (inches)
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Important: Additional clearance below the connector is
necessary to provide the recommended cable bend radius.
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Figure 70 - 2099-BM09-S and 2099-BM10-S Approximate Dimensions

Dimensions are in millimeters (inches)
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Figure 71 - 2099-BM11-S and 2099-BM12-S Approximate Dimensions

Dimensions are in millimeters (inches)
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Important: Additional clearance below the connector is
necessary to provide the recommended cable bend radius.
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Interconnect Diagrams

This appendix provides wiring examples and system block diagrams to assist you
in wiring your Kinetix 7000 system components.

Topic Page
Interconnect Diagram Notes 164
Figure 72 Kinetix 7000 Drive AC Power Wiring 165
Figure 73 Kinetix 7000 Drive AC Powered with a 8720MC-RPS065BM Regenerative Power Supply | 166
Figure 74 8720MC-RPS065BM Regenerative Power Supply to a Single Kinetix 7000 Drive 167
Figure 75 8720MC-RPS065BM Regenerative Power Supply to Multiple Kinetix 7000 Drives 168

Figure 76 Dual 8720MC-RPS065Bx Regenerative Power Supplies to a Single Kinetix 7000 Drive 169

Figure 77 Kinetix 7000 Drive AC Powered with a 8720MC-RPS190BM Regenerative Power Supply | 170

Figure 78 8720MC-RPS190BM Regenerative Power Supply to a Single Kinetix 7000 Drive 17
Figure 79 8720MC-RPS190BM Regenerative Power Supply to Multiple Kinetix 7000 Drives 172
Figure 80 Dual 8720MC-RPS190Bx Regenerative Power Supplies to a Single Kinetix 7000 Drive 173
Figure 81 Bulletin MPL Motors (Bayonet Style Connector) 174
Figure 83 Bulletin MPL and MPM Motors (Circular DIN Style Connector) 176
Figure 84 HPK-Series High-power Motors 177
Figure 86 Example with RDD-Series (Bulletin RDB-B) Motors 179
Figure 87 Kinetix Safe-off Feature Block Diagram 180
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Interconnect Diagram Notes The notes below apply to the Kinetix 7000 drive wiring examples on the

following pages.

Note Information

1 For power wiring specifications, refer to Power Wiring Requirements on page 86.

2 For input fuse and circuit breaker sizes, refer to Circuit Breaker/Fuse Specifications on page 153 and 148.

3 Place AC (EMC) line filters 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 line filter specifications, refer to the AC Line Filter Specifications on page 157. See Establish Noise Zones on page 30 for wire
routing guidelines.

4 Contactor coil (M1) needs integrated surge suppressors for AC coil operation. Refer to the Contactor Ratings on page 154 for more information.

5 The default configuration for the ground jumper is for grounded power at the customer site. Ungrounded, impedance grounded, high resistive grounded, B phase
grounded, or common DC bus power distribution system sites must disconnect the protective MOVs and Common Mode Capacitors to guard against unstable operation
and/or drive damage. Refer to Determine the Input Power Configuration on page 75 for more information.

6

ATTENTION: Implementation of safety circuits and risk assessment is the responsibility of the machine builder. Please
reference international standards EN 1050 and EN 954 estimation and safety performance categories. For more
information, refer to Understanding the Machinery Directive, publication SHB-900.

7 Use of an external 24V DC control power supply is recommended for energizing the main control board. This allows the SERCOS ring to remain active when main power is
removed. The main control board is powered from the DC bus during drive operation and can be used in this manner, if necessary.

8 The General Purpose Relay outputs on the Kinetix 7000 drive are configured as follows: GPR1+ and GRP1- have noise suppression circuitry and should be used for the
motor brake, if used. The default setting for GPR2+ and GPR2- is DROK or Drive_OK. The GPR2 contacts close when external 24V DC control power is applied to the Control
Power terminals and there are no shutdown faults.

9 External ACinput power for the cooling fan is required only for 2099-BM09-S, 2099-BM10-S, 2099-BM11-S, and 2099-BM12-S drives. The cooling fans on 2099-BM06-S,
2099-BM07-S, and 2099-BM08-S drives are powered internally.

10 Dual 8720MC-RPSxxx units use a ribbon cable to connect the master unit to the slave unit control. The ribbon cable is included with the slave unit.

n Contact for use with a safety circuit or other system requirement.
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Power Wiring Examples

Figure 72 - Kinetix 7000 Drive AC Power Wiring
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Figure 73 - Kinetix 7000 Drive AC Powered with a 8720MC-RPS065BM Regenerative Power Supply
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This configuration requires the power regenerative mode settings as described in the 8720MC Regenerative Power Supply

Installation Manual, publication 8720MC-RM001, and setting of the power tab in RSLogix 5000 software is set to the

IMPORTANT

appropriate bus requlator catalog number. Common mode capacitors should be disconnected on DC common bus drives.
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Figure 74 - 8720MC-RPS065BM Regenerative Power Supply to a Single Kinetix 7000 Drive
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This configuration requires the power regenerative mode settings as described in the 8720MC Regenerative Power Supply

Installation Manual, publication 8720MC-RM001, and setting of the power tab in RSLogix 5000 software is set to the

IMPORTANT

appropriate bus requlator catalog number. Common mode capacitors should be disconnected on DC common bus drives.
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Figure 75 - 8720MC-RPS065BM Regenerative Power Supply to Multiple Kinetix 7000 Drives
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This configuration requires the power regenerative mode settings as described in the 8720MC Regenerative Power Supply

Installation Manual, publication 8720MC-RM001, and setting of the power tab in RSLogix 5000 software is set to the

IMPORTANT

appropriate bus requlator catalog number. Common mode capacitors should be disconnected on DC common bus drives.
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Figure 76 - Dual 8720MC-RPS065Bx Regenerative Power Supplies to a Single Kinetix 7000 Drive
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This configuration requires the power regenerative mode settings as described in the 8720MC Regenerative Power Supply

Installation Manual, publication 8720MC-RM001, and setting of the power tab in RSLogix 5000 software is set to the

IMPORTANT

appropriate bus requlator catalog number. Common mode capacitors should be disconnected on DC common bus drives.

169

Rockwell Automation Publication 2099-UMOO1E-EN-P - July 2015


http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/8720mc-rm001_-en-p.pdf

Figure 77 - Kinetix 7000 Drive AC Powered with a 8720MC-RPS190BM Regenerative Power Supply

Interconnect Diagrams

Appendix B

This configuration requires the power regenerative mode settings as described in the 8720MC Regenerative Power Supply
Rockwell Automation Publication 2099-UMOO1E-EN-P - July 2015

Installation Manual, publication 8720MC-RM001, and setting of the power tab in RSLogix 5000 software is set to the
appropriate bus requlator catalog number. Common mode capacitors should be disconnected on DC common bus drives.
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Figure 78 - 8720MC-RPS190BM Regenerative Power Supply to a Single Kinetix 7000 Drive
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This configuration requires the power regenerative mode settings as described in the 8720MC Regenerative Power Supply

Installation Manual, publication 8720MC-RM001, and setting of the power tab in RSLogix 5000 software is set to the

IMPORTANT

appropriate bus regulator catalog number. Common mode capacitors should be disconnected on DC common bus drives.
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Figure 79 - 8720MC-RPS190BM Regenerative Power Supply to Multiple Kinetix 7000 Drives
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This configuration requires the power regenerative mode settings as described in the 8720MC Regenerative Power Supply

Installation Manual, publication 8720MC-RM001, and setting of the power tab in RSLogix 5000 software is set to the

IMPORTANT

appropriate bus regulator catalog number. Common mode capacitors should be disconnected on DC common bus drives.
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*Three-phase Input

(+10/-15%)
380V ACRMS, 50 Hz
or 460V ACRMS, 60 Hz
See Note 1
*Circuit
Breaker
See Note 2

EMC Line Filter
8720MC-EF190-VB

TB1

Figure 80 - Dual 8720MC-RPS190Bx Regenerative Power Supplies to a Single Kinetix 7000 Drive
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Tl tineReacor
8720MC-LR10-1008
E
Fan2
s fj

Lo

e+
—_O,l%_u:u—

* Indicates User Supplied Component

Regenerative
Power Supply
8720MC-RPS190BM

DCBus
Connections

GPR2+ See Notes 6.and 8

GPR2-

Additional connections required, but not
shown in this diagram:

1.+24V DC Control Power

2. Motor Feedback, Brake (if used), and Power
3. Drive 1/0 and Communications

RPS Stop-Start String
CR1*  STOP*  START (RPS On)*

@R1*

81 81
+ J +
14— 11
(% T81 15 1
i 16 13
1
u 1 Line Reactor
ine Reactr
— T . ti 8720MC-LR10-1008
*Input
Fusing Fan3
7 g/3| =
DN ] 82
LA | L1AUX
A ]
A5 L2 AUX
81 |
5 13 AUX
B3 | PRI
B4
e PR2
85
T PR3
[0 |
w3 B4
Stl2 | 243
3
——— ™3
o™ SENS
Mc1 AT +24V2
MG [A2 |
02 R w2
ov2 [AL MCT
NC [CAS
+24v3 [B1 MC2
o3 [ [
SENS-out | B3
24V [ B4
MC 85
;@

IMPORTANT

This configuration requires the power regenerative mode settings as described in the 8720MC Regenerative Power Supply
Installation Manual, publication 8720MC-RM001, and setting of the power tab in RSLogix 5000 software is set to the
appropriate bus regulator catalog number. Common mode capacitors should be disconnected on DC common bus drives.
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Kinetix 7000 Drive/Rotary Motor Wiring Examples

IMPORTANT  The Bulletin MPL motor wiring example on this page applies to motors
equipped with bayonet connectors.

Figure 81 - Bulletin MPL Motors (Bayonet Style Connector)

— . MPL-Bxx
Kinetix 7000 D
netix rive 460V Servo Motors with High
Resolution Feedback
; 2090-XXxPMP-xxSxx
le Shiel
Cabeélal;(; E Motor Power Cable
X o & Motor Connector Shell
T 4 l Green/Yellow l D
= 178l 1
Motor Power w 3 [Blue C W = GND
(MP) Connector v 2 2Black B V. Motor Power (Three-phase)
U 1 3/Brown A 1]
vV V
General Purpose Relay 2090-UXxBMP-185xx
(GPR) Connector Brake Cable
F——————— -
C BR-
| : GPRI- 3 Black 2
' X 2 White A BR % Motor Brake ?)
: T | PRI+ +
1K I com 4—< Customer-supplied
| ] f M
| | 24VDC 1 ‘ 24V DC (2A max)
- I
Dashed lines denote
aninternal crcut ° & Motor Connector Shell
1 SIN+ BLACK A A
2 sIN- XX whteack | | B
3 05+ RED ’ \ (
4 0S- w WHT/RED D
Motor Feedback | 5 DATA+ GREEN E Motor Feedback
(MF) Connector @) | 10 DATA- XX WHT/GREEN F
14 K
2090-K6CK-D15M connector &——
kit 6 ECOM WHT/GRAY < L
7 +9VDC ORANGE \ ’ N
1 1+ XX whmoranee | | R | o
\/ S \Vrl-" Thermostat
. 2090-XXXFMP-Sxx K21 5
(able shield c'Iamp must be used to Flying-lead Feedback Cable
meet CE requirements. No external p
connection to ground required. &) <<

(1) See Customer-supplied 24V DC Power Supply Notes on page 175 for important wiring information.
(2) See MP-Series (Bulletin MPL) Motor Connectors on page 84 for more information on bayonet and circular DIN connectors.
(3) See Wire Low-profile Connectors on page 100 for more information on grounding feedback cables when using low-profile connectors.
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Customer-supplied 24V DC Power Supply Notes

o The contact connected to GPR1+ and GPRI- is rated 2 Amps inductive
@ 250V AC/30V DC maximum.

e MPx motors with a brake have various coil current requirements. Refer to
the Kinetix Motion Control Selection Guide, publication GMC-SG001
for coil current requirements.

o For motors that utilize above 2 Amp coil current it is reccommended that a
customer-supplied external device, such as an interposing relay, be used
between the drive and motor. See Figure 82 below.

o A customer-supplied diode or metal oxide varistor (MOV) is
recommended for use with an interposing relay to prevent an electrical arc
that may occur before the brake coil power dissipates. Use of an MOV can
also reduce the amount of time required to mechanically engage the brake.

See Figure 82 below.
Figure 82 - Customer-supplied 24V DC Power Supply Wiring Example

Kinetix 7000 *Dashed lines MPL Motor
Drive denote customer

supplied components.

o o,

oM
24VDC
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IMPORTANT  The Bulletin MPL motor wiring example on this page applies to motors
equipped with circular DIN connectors.

Figure 83 - Bulletin MPL and MPM Motors (Circular DIN Style Connector)

2090-CPBM7DF-xxAAxx, or
Kinetix 7000 Drive 2090-XXNPMF-xxSxx (standard, non-flex) MPL-Bxx and MPN!'B’“_
or 460V Servo Motors with High
2090-CPBM7DF-xxAFxx or Resolution Feedback
2090-CPBM4DF-xxAFxx (continuous-flex)
Cable Shield E Motor Power Cable
Clamp .
Shield b Motor Connector Shell
T 4 Green/Yellow /D \
Motor Power w 3/ \ Blue / \ Gw W = e
(MP) Connector v 2 \ Black \ BV V. Motor Power (Three-phase)
ML l Brown l AU u
General Purpose Relay
(GPR) Connector
i_ _______ _i PRI 3 N Black N G/- BR- "
e AT
| J_ | 4 VARV U U
1K I coMm —— < Customer-supplied
| ] f M
| | 24vDC 1 ( 24V DC (2A max)
—— 1
Dashed lines denote
aninternal circuit
1| sine BLACK 1
2 sN- XX WHT/BLACK 7
3 I C0S+ RED 3
4 C0S- )(X WHT/RED 4
Motor Feedback | 5 DATA+ GREEN 5 Motor Feedback 2
(MF) Connector @ | 10 DATA- w WHT/GREEN 6
2090-K6CK-D15M 14 9
connector kit 6 ECOM WHT/GRAY R 2 <T
7 +9VDC ORANGE n
11 [] ] 15+ XX WHT/ORANGE B
Thermostat
\I T5- BLUE ok M J};rl-"
(able shield clamp must be used to
meet CE requirements. No external 1
connection to ground required. oM L
2090-CFBM7DF-CEAAXx, or
2090-XXNFMF-Sxx (standard, non-flex)

or
2090-CFBM7DF-CEAFxx, or
CFBM4DF-CDAFxx (continuous-flex)
(1) See Customer-supplied 24V DC Power Supply Notes on page 175 for important wiring information.
(2) See MP-Series (Bulletin MPL) Motor Connectors on page 84 for more information on bayonet and circular DIN connectors.
(3) See Wire Low-profile Connectors on page 100 for more information on grounding feedback cables when using low-profile connectors.
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Figure 84 - HPK-Series High-power Motors

Kinetix 7000 Drive HPK-B/Exxxx
460V High-power Servo Motors
with High Resolution Feedback

Motor Power Cable
Cable Shield (customer-supplied)
Clam
P X ° < Motor Connector Shell
L 4 l Green/Yellow l
Motor Power W 3 1/Blue W j__ GND
(MP) Connector v 2 2/Black V. Motor Power (Three-phase)
U 1 3/Brown U
Vi vV
F——————— -
[ _suppli R-
: X | GPRI- e ICI:Jtsetr(}:l:rt(s)upplled B g Spring-set Brake
: J_ I GPR1+ 125 460V AC Power BR+ ‘ (Single-phase)
IK I com H<
| } : Customer-supplied
| | 24VDC =< 24vpc®
- T
Dashed lines denote FAN- )
an internal circuit FAN+ Blower Connections @
° < Motor Connector Shell
1 /i SIN+ BLACK A 1
2 sIN- XX WHI/BLACK | | )
3 (0S+ RED ’ \ 3
4 0S- XX WHT/RED 4
Motor Feedback 5 DATA+ GREEN 5 Motor Feedback
(MF) Connector |19 DATA- XX WHT/GREEN 6
2090-K6CK-D15M connector | 14 2 9
kit | 6 ECOM WHT/GRAY < 10
7 +9VDC ORANGE \ ’ 1
11 [ 15+ XX WHT/ORANGE | | B
Cable shield clamp must be used t ! ! 1 \T L Thermostt
able shield clamp must be used to
meet CE requirements. No external *< O
connection to ground required.
2090-CFBM7DF-CEAAXx, or Y #
2090-XXNFMF-Sxx (standard, non-flex) I
or

2090-CFBM7DF-CEAFxx, or
CFBMA4DF-CDAFxx (continuous-flex)

(1) See Customer-supplied 24V DC Power Supply Notes (HPK-series motors) on page 178 for important wiring information.
(2) See HPK-Series Motor Blower Connections on page 178 for more information.
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Customer-supplied 24V DC Power Supply Notes (HPK-series motors)

o HPK-series motors require a customer-supplied 460V AC single-phase
supply, rather than a 24V DC supply. However, the brake current ratings
required by HPK-series motors are higher than the contact rating of the
GPR connector. Therefore, if using an HPK-series motor with a brake, it is
recommended that a customer-supplied, external interposing relay or

equivalent circuit be used. See Figure 85 below.

o The contact connected to GPR1+ and GPR1- is rated 2 Amps inductive
@ 250V AC/30 VDC maximum.

e Sce the Kinetix Motion Control Selection Guide, publication
GMC-SGO001 for HPK-series motor brake ratings.

Figure 85 - Customer-supplied HPK-Series Motor Brake Wiring Example

. )
Kinetix 7000 Dashed lines HPK-Series Motor
Drive denote customer

supplied components.

1

GPR1- 3 !
2 A !

GPR1+ :

1

1

. —rc BR-

41 1 <<

com ;o HA a BR+
24VDC : |

| |

! 1

! 1

! + - ue

1| 2avDC 460VAC

| Supply Supply !

! 1

HPK-Series Motor Blower Connections

o The HPK-series motor blower must be used to ensure proper motor
performance.

o The blower connections can use either a Star (460 V AC) or Delta (230V
AQC) three-phase configuration. See the HPK-Series Asynchronous Servo
Motor Installation Instructions, publication HPK-IN0O1, for connection
diagrams.

o HPXK-series Motors with a brake and without a brake have different blower
assemblies and, therefore, have different connection and electrical
characteristics.

e The HPK-series motor has a conduit box with terminals/leads for external
power connections.

e Sce the Kinetix Motion Control Selection Guide, publication

GMC-SGO001 for HPK-series motors blower voltage and current
specifications.
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Figure 86 - Example with RDD-Series (Bulletin RDB-B) Motors

Refer to table on page 164 for

Kinetix 7000 Drive RDsBe-::)zol\‘l’l{oI:::;c:vli)tﬁve note information.
High Resolution Feedback
Cable Shield 2090-K7CK-KENDAT
Clamp E Feedback Module

N Shield 1 BLACK s [\ [1]

14 Green/Yellow D 2 WHT/BLAGK XX sin- II \\ 2

—3 Blue ow w Lo 3 RED 05+ 3

Motor Power | W ) Black " N v Three-phase 4 WHT/RED XX cos- 4

(MP) Connector | v &g+

1 Brown MU y  Motor Power 5 GREEN DATA+ 9

v HY S 6 WHT/GREEN XX DATA- 10

M 7 BROWN LK+ 7

2090-CPWM7DF-xxAAxx, or otor g WHT/BROWN XX (LK 8

2090-XXNPMF-xiSxx Feedback |—5 GRAY 15VDC 5

(standard, non-flex) 10 WHT/GRAY XX ECOM 6

or 2090-CPWM7DF-xxAFxx 11 ORANGE -
(continuous-flex) oI B WHT/ORANGE XX 15+ | | [ 11
Motor Power Cable Thermistor \ I
"-rli BN BLUE TS-
m oM /—Y7

(able shield clamp must be ) L

used in order to meet CE
requirements. No external
connection to ground is
required.
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i i - Kinetix 7000 drives with the Safe-off feature installed ship with the wiring header
Inetix Safe-off Feature 1 _ oo o led T thi . P_ A f%f
. and a motion-allowed jumper installed. In this configuration, the safe-off feature
Block Dlagram is disabled (not used).

Figure 87 - Kinetix Safe-off Feature

Safe-Off Option

Safe-0ff (S0) PGa'te (ontroll
— 9-pin Connector ower Supply

8 [ o
£ 247_COM

3 | FoBKI1+
v | ~
4 | FDBKI-
ENABLET+ Y /
- Safety Monitor p| GateControl
et uC Circuit (CCP)

ENABLE2+

=1

|
<

—_— =

=

r
|
\i

\

= —

|
|
~

K2-A i A

1 [ roko+ ﬁ
2 | FDBK2-

Motion Allowed Jumper , R Gate Control
-

Enable Signal
—
Wiring Header +4V M
DRIVE ENABLE
+24V_COM
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Upgrade Firmware

This appendix provides procedures for using ControlFLASH™ utility to upgrade
the firmware in a Kinetix 7000 drive.

Topic Page

Before You Begin 181

Upgrade Firmware 182
Before You Begin Upgrading the firmware of a Kinetix 7000 servo drive using ControlFLASH

involves entering the name of the target device, locating the SERCOS interface
module and Kinetix 7000 servo drive to be flashed, finding the existing new
firmware levels, and flashing the drive firmware.

Before you begin this procedure, make sure you have the following.

Description Catalog Numbers Version
RSLogix 5000 Software 9324-RLD300NE 15.0 or later
RSLinx Software 0355-RSLETENE 2.50.00 or later
ControlFLASH kit N/A 4.00.09 or later
Firmware for Logix SERCOS interface module or | 1756-MxxSE 15.32 or later
Pl card 1756-L60MO3SE 15.4 or later

1768-MO4SE 15.35 or later

1784-PM16SE 15.33 or later
Firmware upgrade file for Kinetix 7000 @.6)

(1) For ControlFLASH information not specific to the Kinetix 7000 drive family, refer to the ControlFLASH Firmware Upgrade Kit Quick
Start, publication1756-Q5105.

(2) Contact Rockwell Automation Technical Support at (440) 646-5800 for firmware upgrade files and assistance.

(3) Go to http://support.rockwellautomation.com/firmware.asp for firmware upgrades.
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AppendixC  Upgrade Firmware

Upgrade Firmware This procedure requires you to use ControlFLASH software to upgrade the

firmware in a Kinetix 7000 drive.

1. Verify 24V DC control power is supplied to the Kinetix 7000 drive
requiring firmware upgrade.

IMPORTANT  The seven segment LED on the Kinetix 7000 must display a 2, 3, or 4 before
beginning this procedure. Only these displays indicates the drive has been
recognized by the SERCOS interface.

motor activity, do not apply main input power to the drive, or source drive

2 ATTENTION: To avoid injury or damage to equipment due to unpredictable
power from a DC common bus.

2. Open your ControlFLASH software or select ControlFLASH from the
Tools menu of RSLogix 5000 software.

The Welcome to ControlFLASH dialog opens.

ControlFILASH 4.00.09

g b [orbol L H, g g
wpsiads ool CondellLASH reads tha
ey b caines i i bt
b sl 5 .

. 1. P -ghoaboy M o B by, e,
I P Mok Doy il p-at wssite ]

ot}

2t o Ml o By by Lyl e
o "% T hsisicny bou B .Excli

3. Click Next.

The Catalog Number dialog opens.
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4. Select the catalog number of the Kinetix 7000 (2099-BMxx-S) drive to

upgrade.

Erter the catalog number of e baget device:
20FEH0I

TTESCHF A
VTERLNER
17EC-DHED
TTERENAT
1TS44CH1 5
175440 HRA1E
L33
17-L3d
TPEreCHRTS
20reE-EMd
A BM0E
205-EMOE
e BT
LE-HMOE

< Back Hest » Cancel Hedo

5. Click Next.

6. Select the SERCOS interface module and Kinetix 7000 drive to flash in

the RSLinx Gateway dialog.

Select the 2099-BMOE device to update and click OK

W bucbiowse [ oo ] ﬁm Brawesing - rode 73 rrot Found

= W] wirkstation, LEMEQMITENKES: 7
+ 3!5 LiFi=. Gateweys, Eihamst g
= #a A8 _ETH-L, Ethemet -
< f| 10.91.35.5%, 1TEE-ENET(A, | TEG-ENATIA L756-M1E
- Bsckplans, 1355-A70A
w00, LPS0-LEE LOGERSET, 1TRE-LGA Lix_1%_29 g
= F 01, 1756-MLESE, LE Aals SEROOS interface
- B SERCOS wherlaca, SERCOS natwerk 10
0, 175105 0550
s 7000, AEDMACTEONDC, A&/ 1474, 2093-BH0A
i 3, 1756-0LBEA, 17S6-0REE]S DICOUT EFUSE
0, LP56-101618, 1756-201600, DN
* ! 05, 1756 ENSTJA, 1755 ENET|a
0 0&, 1755-ENET)A
g X |L ¥
OF. Carecel
7. Click OK.
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8. Select the firmware revision to use in this update.

Imssare Revision

Catalog Hurcber:  20992M08

Serigd Mumber 00002000

Cosment Feveor: 1.50
Sebect the mew revision for s update:
[ Fgvis. | Rebick,. |
1490

Carent Folder
o proora™ 1hoonbe™1

+ Back et > [=

T |

Rsiitiors |

|
anced |

Hew |

Select the new firmware from the list, or browse for it using the Current
Folder option.

9. Click Next.

10. Confirm the catalog number and serial number of the drive, and its current
revision and new revision of firmware.

DENGER: The taiget module is abolk b be
updaha vath PEw liraass. Dunng e update Lhe
module will be uneble 1o pedfiom s nommal ool
lunchion Please make swe that al processe:
ulhmdhylhiseq.mﬂ.hn:ubﬂrrsmpendud

allached. T sboil fes i wpdate. press
Carcel now. To begin the updste nos, peess
Finkih,

Catalon Murbr;  Z0S5-BMOE

Serial Mumber 0000000

Comenl Reveore 1,50

Hew Restaon  1.50

e Into

Back | Fesh | Cancal Helo

11. Click Finish.
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12. Click Yes to confirm updating of the target device.

DEMGER The laget module is about to be
updals vtk revy limreass, Dunng e update e

madule will be unebls o pesfiom its nommal ool
I lunchioey, Please make sue that all procaspes

{.ﬂﬂ:rﬂ! | atiected by this ecquipment have been suspendsd
ﬂﬂSH FlL ASH i

]
]
o Are 0 G 0L wank to bagin

*—';‘J updsting the barget derics?

Tes L]

TP T B

M Inln

: Back | Firush : Cancel | Hedo

13. Click OK to acknowledge the Motion Stop notice.

Cotalog Mumber:  2033-EH03
Serial Mumbes DO000000

ControlFLASH .ﬂ

) E Flashing the Drive Will Couse Al Motion to Step on the SERCOS Ring!!!
®

[« 4 Caresl

A dialog will display the progress of the flash update.

Caislog Mumbs:  Z085-8M08
Senal Mumber: 0000000
Cumsert Hewision:  1.20

M Bisdzione 1,50

Tiandmleg bock 1785 of 537

(TI]]]]

While this display is active, the Status display on the drive will display an F.
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The Update Status dialog indicates success or failure as described below.

Lipdate Status

e Fimvision:

Calnlog Mumber A0EEAMOE
Setal Mumbes: 0000000

Cusnk Revizion: 1.90

- _

ok
View Log

H

dii],

Flashing

If

Succeeded

5. Update complete appears in a GREEN status dialog.
6. GotoStep 2.

Failed

1. Update failure appears in a RED status dialog.
2. Contact Technical Support.

14. Click OK.

The ControlFLASH software returns to the Welcome screen where you
can flash another drive or select Cancel to exit the program.
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Numerics

1756 module properties 114
1756-MxxSE interface module 112
2090-K6CK-D15F 99
2090-K6CK-D15M 99
2090-K6CK-D26M 99
2090-K7CK-KENDAT 48, 99, 100

A

ACline filters
noise reduction 36
accessories 10
applying power 128
auxiliary feedback
pin-outs 49
specifications 66
axis unstable 146

bandwidth 134
base node address 108
example with two ControlLogix chassis 110,
11
baud rate,communication rate 108
block diagrams
safe-off feature 180
bonding
EMI (ElectroMagnetic Interference) 28
high frequency energy 30
mounting 28
subpanels 30
build
motor cables 72
bus regulator 127
bus status LED 145

C

cables

build motor cables 72

categories 35

fiber optic 102

maximum fdbk cable length 155

maximum length of fiber-optic 102
catalog number

integrated axis module 18
(B1, (B2, (B3 128
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meeting requirements 20
certifications

Rockwell Automation Product Certification 10
changing parameters

HIM 137
circuit breaker specifications

Kinetix 7000 153
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sizing 23
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IAM 108
optical power level 109
SERCOS module 112
connecting

external shunt resistor 102
feedback 93
1/0 93
input power 83
motor brake 92
motor power 92
premolded feedback cables 96, 97
SERCOS cables 102
connecting your Kinetix 7000 71

contactor specifications

Kinetix 7000 154
controller properties 112

conventions used in this manual 9

D

datarate 115
date and time tab 113
DC common bus

total bus capacitance 17
typical installation 16
delay times 124

digital inputs 54

dip switches 115

disable drive 148
download program 127
drive status indicators 130
drive status LED 145

drive tab 125

EMC

motor ground termination 82
EMI (ElectroMagnetic Interference)

bonding 28
enable time synchronization 113

enclosure

requirements 22
endosure sizing

Kinetix 7000 154
environmental specifications

Kinetix 7000 156
erratic operation 148

error codes 140
establishing communication 145
external shunt resistor

wiring 102

187



Index

188

F

fault action 149

fault action, programmable 149
fault actions tab 124

feedback power supply 68

fiber optic cables

maximum length 102
receive and transmit connectors 102
fiber opticsignals 65

full-line regen

typical installation 17
fuse sizing 23

fuse specifications
Kinetix 7000 153

G

grounding
high impedance ground 78

high frequency energy 30
hookup tab 131

1/0
connections 93
specifications 54
indicator
drive status 130
indicators
status 129
input power wiring
determining input power 75
three-phase delta 76
without LIM 88
installation
fiber optic cable 9
installing your Kinetix 7000 11, 21

integrated axis module

catalog number 18
configuring 108

K

Kinetix 7000

accessories 10

motors 10

specifications
circuit breaker/fuse 153
contactor ratings 154
enclosure sizing 154
environmental 156

maximum fdbk cable length 155

power dissipation 154
power section 152
weight 155

typical configuration
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regen braking 15
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typical installation, without LIM 14

LED

bus status 145
drive status 145
SERCOS interface module 130
status 129
logic power status indicator 128

low profile connector kits
wiring 99

M

maintenance 140
maximum fdbk cable length

Kinetix 7000 155
module properties

1756 SERCOS interface 114
Motion 10

motor accel/decel problems 147
motor overheating 147

motor velocity 147

motors 10, 94

feedback pin-outs 47
feedback specifications 66
ground termination 82
power wiring 92
testing 131
tuning 131

motors brake wiring 92

mounting

external shunt resistor 37, 38
guidelines to reduce noise 36

no communication 145
no rotation 147

node address 119
noise

abnormal 148
feedback 147
noise zones 31, 32, 33, 34

0

optical power level 109

P

panel

cable categories 35
noise zones 30, 31, 32
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ControlLogix 33, 34
requirements 22
pin-outs
auxiliary feedback connector 49
motor feedback connector 47, 94
power dissipation specifications
Kinetix 7000 154
power supply, feedback 68

power up 128
premolded feedback cables 96, 97

reference documents

Allen-Bradley automation glossary 10

CompactLogix controllers user manual 9

CompactLogix Sercos interface installation

instructions 9

control of electrical noise 9

ControlLogix motion module configuration 9

ControlLogix SERCOS interface installation 9

fiber optic cable installation and handling 9

Kinetix 7000 installation instructions 9

Kinetix motion control selection guide 10

motion coordinate system configuration 10

national electrical code 10

safety guidelines for solid state controls 10

SoftLogix 5800 user manual 9

SoftLogix motion card configuration 9

understanding the machinery directive 10
routing power and signal wiring 74

RSLogix 5000 software 112

S

safe-off

block diagram 180
SERCOS

connecting cables 102
connections 65
seven segment status indicator 129
shutdown 148
software
RSLogix 5000 112
specifications
feedback
motor and auxiliary 66
power supply 68
1/0
digital inputs 54
Kinetix 7000
circuit breaker/fuse 153
contactor ratings 154
environmental 156
maximum fdbk cable length 155
power dissipation 154
power section 152
weight 155
SERCOS connections 65
status indicator 129
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Rockwell Automation Support

Rockwell Automation provides technical information on the Web to assist you in using its products.

At hetp://www.rockwellautomation.com/support you can find technical and application notes, sample code, and links to
software service packs. You can also visit our Support Center at https://rockwellautomation.custhelp.com/ for software

updates, support chats and forums, technical information, FAQs, and to sign up for product notification updates.

In addition, we offer multiple support programs for installation, configuration, and troubleshooting. For more
information, contact your local distributor or Rockwell Automation representative, or visit

hetp://www.rockwellautomation.com/services/online-phone.

Installation Assistance

If you experience a problem within the first 24 hours of installation, review the information that is contained in this
manual. You can contact Customer Support for initial help in getting your product up and running.

United States or Canada 1.440.646.3434

Outside United States or Canada | Use the Worldwide Locator at http://www.rockwellautomation.com/rockwellautomation/support/overview.page, or contact your local
Rockwell Automation representative.

New Product Satisfaction Return

Rockwell Automation tests all of its products to help ensure that they are fully operational when shipped from the
manufacturing facility. However, if your product is not functioning and needs to be returned, follow these procedures.

United States Contact your distributor. You must provide a Customer Support case number (call the phone number above to obtain one) to your
distributor to complete the return process.

Outside United States Please contact your local Rockwell Automation representative for the return procedure.

Documentation Feedback

Your comments will help us serve your documentation needs better. If you have any suggestions on how to improve this

document, complete this form, publication RA-DU002, available at http://www.rockwellautomation.com/literature/.

Rockwell Automation maintains current product environmental information on its website at
http://www.rockwellautomation.com/rockwellautomation/about-us/sustainability-ethics/product-environmental-compliance.page.
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Europe/Middle East/Africa: Rockwell Automation NV, Pegasus Park, De Kleetlaan 12a, 1831 Diegem, Belgium, Tel: (32) 2 663 0600, Fax: (32) 2 663 0640
Asia Pacific: Rockwell Automation, Level 14, Core F, Cyberport 3, 100 Cyberport Road, Hong Kong, Tel: (852) 2887 4788, Fax: (852) 2508 1846
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