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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, CompactLogix, ControlFLASH, ControlLogix, HPK-Series, Kinetix, Logix5000, MP-Series, PanelView, POINT I/O, RDD-Series, RSLinx, RSLogix, Stratix 5700, Studio 5000, Studio 5000 Logix Designer,

Rockwell Automation, Rockwell Software, and TL-Series 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.

Topic Page

Added Hiperface-to-DSL feedback converter kit installation instructions to table. 12

Added Hiperface-to-DSL feedback converter kit to system overview table.

Added Kinetix VP (Bulletin VPS) stainless-steel motors to the system overview table and throughout 14

the manual.

Added Hiperface-to-DSL feedback converter kit and compatible MP-Series motors and actuators to 15...19
configuration diagrams. o

Added Hiperface-to-DSL converter kit and footnote to noise zone diagram. 35

Added Hiperface-to-DSL converter kit and footnote to motor feedback in table. 36

Added paragraph describing motor feedback types accepted by the Hiperface-to-DSL converter kit. | 61

Added section to support wiring the motor power/brake and feedback connectors when using the 81
Hiperface-to-DSL converter kit.

Updated Configure Feedback Only Axis Properties to include the Bulletin 842E-CM integrated 110
motion encoder on the EtherNet/IP network.

Added Kinetix VP (Bulletin VPS) stainless-steel motors to the Kinetix VP interconnect diagram. 159

Added interconnect diagrams to support wiring the motor power/brake and feedback connectors 160,162
when using the Hiperface-to-DSL converter kit. o

Added History of Changes appendix. 195
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Preface

About This Publication

Audience

Conventions Used in This
Manual

Studio 5000 Environment

This manual provides detailed installation instructions for mounting, wiring, and
troubleshooting the Kinetix® 5500 servo drives, and system integration for your
drive/motor combination with a Logix5000™ controller.

This manual is intended for engineers or technicians directly involved in the
installation and wiring of the Kinetix 5500 drives, and programmers directly
involved in the operation, field maintenance, and integration of these drives with
the EtherNet/IP communication module or controller.

If you do not have a basic understanding of the Kinetix 5500 drives, contact your
local Rockwell Automation sales representative for information on available
training courses.

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

o Numbered lists provide sequential steps or hierarchical information.

The Studio 5000™ Engineering and Design Environment combines engineering
and design elements into a common environment. The first element in the
Studio 5000 environment is the Logix Designer application. The Logix Designer
application is the rebranding of RSLogix™ 5000 software and continues to be the
product to program Logix5000 controllers for discrete, process, batch, motion,
safety, and drive-based solutions.

- X

Rockwell Software

Studio 5000 7

Existing Project Release Notes

Create

Sample Project Help

From Upload

Recent Projects

B Sample Project #002 8b [ My Super Cool Machine B Sample Project #2-001 I My First Machine001254
B John's Botting Station [ Filing Station 45.44Bxx.3 B Fete's Dragon Project W Filing Station 38-AAC2.1

The Studio 5000 environment is the foundation for the future of Rockwell
Automation® engineering design tools and capabilities. It is the one place for
design engineers to develop all the elements of their control system.
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Preface

Additional Resources

These documents contain additional information concerning related products

from Rockwell Automation.

Resource

Description

Kinetix 5500 servo drives Installation Instructions, publication 2198-IN001

Information on mounting and wiring the Kinetix 5500 servo drive.

Kinetix 5500 Feedback Connector Kit Installation Instructions, publication 2198-IN002

Information on installing and wiring the Kinetix 5500 motor feedback connector kit.

Kinetix 5500 AC Line Filter Installation Instructions, publication 2198-IN003

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

Kinetix 5500 Capacitor Module Installation Instructions, publication 2198-IN004

Information on installing and wiring the Kinetix 5500 capacitor module.

Kinetix 5500 Shared-bus Connector Kit Installation Instructions, publication 2198-IN005

Information on installing the Kinetix 5500 shared-bus connector kits.

Hiperface-to-DSL Feedback Converter Kit Installation Instructions, publication 2198-IN006

Information on installing the Hiperface-to-DSL feedback converter kit.

Kinetix 300 Shunt Resistor Installation Instructions, publication 2097-IN002

Information on installing and wiring Kinetix 300 shunt resistors.

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

EMC Noise Management DVD, publication GMC-SP004

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

Kinetix Motion Control Selection Guide, publication GMC-5G001

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

Kinetix 5500 Drive Systems Design Guide, publication GMC-RM009

System design guide to select the required (drive specific) drive module, power
accessory, feedback connector kit, and motor cable catalog numbers for your
Kinetix 5500 drive and Kinetix VP motor motion control system.

Kinetix Rotary Motion Specifications Technical Data, publication GMC-TD001

Product specifications for Kinetix VP (Bulletin VPL and VPS), MP-Series™ (Bulletin
MPL, MPM, MPF, and MPS), Kinetix 6000M (Bulletin MDF), TL-Series™, RDD-Series™,
and HPK-Series™ rotary motors.

Kinetix Servo Drives Specifications Technical Data, publication GMC-TD003

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

Kinetix Motion Accessories Specifications Technical Data, publication GMC-TD004

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

Rockwell Automation Configuration and Selection Tools
website http://www.rockwellautomation.com/en/e-tools

Motion Analyzer application analysis software for drive/motor sizing.

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

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

For declarations of conformity (DoC) currently available from Rockwell Automation.

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

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

ControlFLASH Firmware Upgrade Kit User Manual, publication 1756-05105

For ControlFLASH™ information not specific to any drive family.

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

An article on wire sizes and types for grounding electrical equipment.

Rockwell Automation Industrial Automation Glossary, publication AG-7.1

A glossary of industrial automation terms and abbreviations.

You can view or download publications at

hetp://www.rockwellautomation.com/literature. To order paper copies of

technical documentation, contact your local Allen-Bradley distributor or
Rockwell Automation sales representative.
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Chapter 1

Start

Use this chapter to become familiar with the design and installation requirements

for Kinetix 5500 drive systems.

Topic Page
About the Kinetix 5500 Servo Drive System 14
Typical Hardware Configurations 15
Typical Communication Configurations 20
(atalog Number Explanation 23
Agency Compliance 24

Rockwell Automation Publication 2198-UMO001C-EN-P - February 2014

13



Chapter1  Start

About the Kinetix 5500

The Kinetix 5500 servo drives are designed to provide a Kinetix Integrated

. Motion solution for your drive/motor application.
Servo Drive System Y PP
Table 1 - Kinetix 5500 Drive System Qverview
Drive System o
Component (at. No. Description
Kinetix 5500 200V-class (single-phase or three-phase) and 400V-class (three-phase) drives operate in standalone and multi-axis shared AC,
Servo Drives 2198-Hxxx-ERS shared DG, shared AC/DC, and shared AC/DC hybrid configurations. Modules are zero-stacked from drive-to-drive and use the
shared-bus connection system to extend power in multi-axis configurations.
Kinetix 5500 Use for energy storage and/or to improve performance in applications producing regenerative energy and requiring shorter duty
Capacitor Module 2198-CAPMOD-1300 cycles (1360 pf). Modules are zero-stacked side-by-side with servo drives and use the shared-bus connection system to extend
power.
Shared-bus 2198-H040-x-x Input wiring connectors and DC bus T-connector for frame 1and 2 servo drives.
Connector Kits 2198-H070-x-x Input wiring connectors and DC bus T-connector for frame 3 servo drives.
i?tedback Connector 2198-KITCON-DSL Replacement feedback connector kit with 2-pin connector plug and grounding plate inside the connector housing.
Hinerface to DSL Use for Hiperface-to-DSL feedback conversion with MP-Series (Bulletin MPL, MPM, MPF, and MPS) 400V-class rotary motors and
(orererter Kit 2198-H2DCK MP-Series (Bulletin MPAS-ballscrew, MPAR, MPAI) 400V-class linear actuators. At launch, the converter kit is compatible with only
400V-class motors and actuators. Kits with 200V-class compatibility are coming soon.
2198-KITCON-10SP Replacement I/0 connector kit (spring clamp) for I/0 (I0D) connector.
/0 Connector Kits
2198-KITCON-10SC Replacement I/0 connector kit (screw terminal) for 1/0 (I0D) connector.
2198-KITCON-PWR40 | Replacement connector set, 40 A, for frame 1and frame 2 drives.
Connector Sets 2198-KITCON-PWR70 Replacement connector set, 70 A, for frame 3 drives.

2198-KITCON-CAP1300

Replacement connector set, 40 A, for capacitor module.

Logix5000 Controller
Platform

1769-L18ERM
1769-L27ERM
1769-L30ERM
1769-L33ERM
1769-L36ERM

CompactLogix 5370 controllers with Integrated Motion on the EtherNet/IP network. Linear, ring, and star topology is supported.

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

ControlLogix 1756-L7x controllers with Integrated Motion on EtherNet/IP networks. Linear, device-level ring (DLR), and star
topology is supported.

Studio 5000

Studio 5000 Logix Designer™ application, version 21.00 or later, provides support for programming, commissioning, and

Environment N/A maintaining the CompactLogix and ControlLogix controller families.
VPL-Axxxx
VPL-Bxxxx Compatible rotary motors include 200V and 400V-class Kinetix VP (Bulletin VPL and VPS).
Rotary Servo Motors | VPS-Brox
MP-Series Compatible rotary motors include MP-Series (Bulletin MPL, MPM, MPF, and MPS) 400V-class motors when used with the
Hiperface-to-DSL feedback converter kit.
A Cari Compatible linear actuators include MP-Series (Bulletin MPAS ballscrew, MPAR, and MPAI) 400V-class actuators when used with
Linear Actuators MP-Series the Hiperface-to-DSL feedback converter kit.
Induction motors N/A Induction motors with open loop volts/hertz frequency control are also supported.
2090-CSXM1DF-xxAxxx | Bulletin 2090 single-cable for motor power, feedback, and 24V DC brake power with Kinetix VP motors.
G 2090-CFBM7DF-CEAxxx | Bulletin 2090 motor feedback cables for MP-Series motors and actuators.
ables
2090-CPxM7DF-xxAxxx | Bulletin 2090 motor power/brake cables for MP-Series motors and actuators.
1585J-M8CBJM-x Ethernet cables are available in standard lengths. Shielded cable is recommended.
2198-DB08-F
ACLine Filters 2198-DB20-F Bulletin 2198 three-phase AC line filters are required to meet CE and available for use in all Kinetix 5500 drive systems.
2198-DB42-F
24V DC Power Supply | 1606-XLxxx Bulletin 1606 24V DC power supply for control circuitry, digital inputs, safety, and motor brake.

External Shunt
Resistors

2097-R6 and 2097-R7

Bulletin 2097 external passive shunt resistors for when the drive’s internal shunt capability is exceeded.

14
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Start  Chapter1

Typical Hardware
Configurations

Typical Kinetix 5500 systems include single-phase and three-phase standalone
configurations, three-phase shared AC, shared AC/DC, shared DC, and shared
AC/DC hybrid configurations.

Standalone Configurations

In these examples, a single standalone drive is shown with and without the
Bulletin 2198 capacitor module.

Figure 1 - Typical Kinetix 5500 Standalone Installation

Single-phase or Three-phase
Input Power

i 2198-Hxxx-ERS Drive (top view)
with 2198-CAPMOD-1300
Capacitor Module

2198-Hxxx-ERS Drive
(top view)

Mains ACinput wired to

Mains ACand 24V input standard input connector.

wired to standard input
connectors.

Bonded Cabinet
Line I I I GroundBus
Disconnect
Device m 2198-0Bxr-F | ©
ACLine Filter
Input D D (required for CE) | FELELEF
Fusing D
1606-XLxxx
24V DC Control, Digital Inputs,
and Motor Brake Power

(customer-supplied)

AC Input Power

2198-HO0x0-x-x shared-bus
connection system for bus-

Digital Inputs
to Sensors and Control String

-

2198-KITCON-DSL (shown) |

Motor Feedback Connector Kit ||
or 2198-H2DCK Hiperface-to-DSL -
Feedback Converter Kit 3=

Kinetix VP (Bulletin VPLand
VPS) Rotary Motors |
(VPL-Bxxxx motor is shown)

sharing configurations.
=57 2198-Hxxx-ERS Drive
‘ (front view)
7]
1 2097-R
Shunt Resistor
(optional component)

Bulletin 2090
Single Motor Cable

<

L

=

MP-Series (Bulletin MPL, MPM, MPF, MPS) Rotary Motors
(MPL-Bxxxx rotary motor is shown)

! —

=

| MP-Series (Bulletin MPAS, MPAR, MPAI) Linear Actuators "
MPAS-B9xxx (ballscrew) Linear Stage is Shown

(1) Requires 2198-H2DCK Hiperface-to-DSL feedback converter kit. Converter kit is currently compatible with only 400V-class motors
and actuators.
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Three-phase
Input Power

Line
Disconnect
Device

o=
o=
o=

Input
Fusing

——1
—1=1

Shared AC Configurations

In this example, three-phase AC power and 24V control power is shared in a
multi-axis configuration. All drives must have the same power rating (catalog
number).

Figure 2 - Typical Shared ACInstallations

Bonded Cabinet Kinetix 5500 Servo Drives (top view)
Ground Bus (2198-H008-ERS drives shown)
2198-DBxx-F | o
AC Line Filter
(required for CE)  [E

Shared AC (mains ACinput)

— 1

1606-XLxx

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

AC Input Power

Digital Inputs

to Sensors and Control String 7

Kinetix VP (Bulletin VPL and @
VPS) Rotary Motors

(VPL-Bxxxx motor i

Shared 24V (control power input)

I Safety Device

Kinetix 5500 Servo Drives (front view)
(2198-H008-ERS drives shown)
T

Shared-bus connection system
for bus-sharing configurations.

o
— 2097-Rx
Shunt Resistor
(optional component)
2198-KITCON-DSL (shown)
Motor Feedback Connector Kit
or 2198-H2DCK Hiperface-to-DSL
Feedback Converter Kit —
LN
= Bulletin 2090
s shown) I Single Motor Cables S
%i*
Induction
Rotary Motors

=

MP-Series (Bulletin MPL, MPM, MPF, MPS) Rotary Motors "

=

—

(MPL-Bxxxx rotary motor is shown)

16

m

o ] | MP-Series (Bulletin MPAS, MPAR, MPAI Linear Actuators
| MPAS-BIxxx (ballscrew) Linear Stage is Shown
]

T

™

(1) Requires 2198-H2DCK Hiperface-to-DSL feedback converter kit. Converter kit is currently compatible with only 400V-class motors
and actuators.

IMPORTANT  Inshared AC configurations, all drives must have the same power rating.

Shared AC configurations do not support Bulletin 2198 capacitor modules.
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Shared AC/DC Configurations

In this example, three-phase AC input power, 24V control power, and DC bus
power are shared in a multi-axis configuration. All drives must be the same power
rating (catalog number).

Figure 3 - Typical Shared AC(/DC Installations

Three-phase

Input Power
we 1YY |
Disconnect Bonded Cabinet Kinetix 5500 Servo Drives (top view)
Device Ground Bus (2198-H015-ERS drives shown)
2198-DBxx-F | o T T ] )
Input D D D AC Line Filter o ol @i @ 219§-CA|PMOD-1300 Capacitor Module
Fusing l (required for CE) (optional component)
[ l - S — Shared AC (mains ACinput)
[ | ] I
‘ Shared DC (DC common bus)
= Shared 24V (control power input)
awim| ]
Ei IR k|
1606-XLaox I Safety Device
24V DC Control, Digital Inputs,
and Motor Brake Power Kinetix 5500 Servo Drives (front view)

(customer-supplied) (2198-H015-ERS drives shown)

= =l=="=7==7"1="= Shared-bus connection system for
: : : : bus-sharing configurations.

AC Input Power

5l
o
Digital Inputs 2097-Rx .
to Sensors and Control String 2198-KITCON-DSL (shown) : - Shupt Resistor
. 5l Rl (optional component)
Motor Feedback Connector Kit
or 2198-H2DCK Hiperface-to-DSL
Feedback Converter Kit ow B
Eind nJ
Kinetix VP (Bulletin VPL and E A Bulletin 2090
VPS) Rotary Motors — Sinale Motor Cabl
(VPL-Bxxxx motor is shown) E male Hotortavles Q
Induction
n Rotary Motors
F—————.1\ MP-Series (Bulletin MPL, MPM, MPF, MPS) Rotary Motors "

=—1 (MPL-Bxxxx rotary motor is shown)

| E | MP-Series (Bulletin MPAS, MPAR, MPAI) Linear Actuators m
. . MPAS-B9xxx (ballscrew) Linear Stage is Shown
i ‘ i

@ w

(1) Requires 2198-H2DCK Hiperface-to-DSL feedback converter kit. Converter kit is currently compatible with only 400V-class motors
and actuators.

IMPORTANT  Inshared AC/DC configurations, all drives must have the same power rating
(catalog number).
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Shared DC Common-bus Configurations
In this multi-axis example, the common-bus leader (sourcing) drive receives
three-phase AC input power and supplies DC power to common-bus follower
(sinking) drives. The common-bus leader drive power rating is greater than or
equal to the power rating of each follower drive.
Figure 4 - Typical Shared DC Common-bus Installations
Three-phase
Input Power
Line I I I Bonded Cabinet
D'SCT)“"?“ m Ground Bus Kinetix 5500 Servo Drive System (top view)
evice
2198-DBucF [
Input D D D AC Line Filter
Fusing [ l l (required for CF) [FE

Shared DC (DC common bus)

Shared 24V (control power input)

1606-XLxxx

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

ACInput Power

Digital Inputs

I Safety Device

Shared-bus connection system
for bus-sharing configurations.

to Sensors and Control String 7

Bulletin 2090 Single Motor Cables

o
| 2097-Rx
Shunt Resistor
2198-KITCON-DSL (shown) | (optional component)
Motor Feedback Connector Kit
or 2198-H2DCK Hiperface-to-DSL
Feedback Converter Kit ]
LN

Y T Y TR

=

—

=

Kinetix VP (Bulletin VPL and
VPS) Rotary Motors
(VPL-Bxxxx motor is shown)

A

18

MP-Series (Bulletin MPL, MPM, MPF, MPS) Rotary Motors "
(MPL-Bxxxx rotary motor is shown)

wwoss_§ 1 1 1 1

Common-bus Leader Drive 2198-HO008-ERS

Common-bus
Follower Drives

2198-CAPMOD-1300 Capacitor Module
(optional component)

MP-Series (Bulletin MPAS, MPAR, MPAI) Linear Actuators ("

’iﬂﬂ MPAS-B9xxx (ballscrew) Linear Stage is Shown

I

e

™

o w &

(1) Requires 2198-H2DCK Hiperface-to-DSL feedback converter kit. Converter kit is currently compatible with only 400V-class motors
and actuators.

IMPORTANT  Inshared DC common-bus configurations, the leader drive power rating must

be greater than or equal to the power rating of the follower drives.
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Three-phase
Input Power

we Y1 T

Disconnect
Device

=i

Input

Fusing

Shared AC/DC Hybrid Configuration

In this multi-axis example, three-phase AC input power is supplied to two
converter drives. The converter drive ratings must be the same, and greater than
or equal to the power ratings of the inverter drives. This parallel converter
configuration increases the DC power supplied to the inverter drives.

Figure 5 - Typical Shared AC/DC Bus Hybrid Installations

Bonded Cabinet
Ground Bus

Kinetix 5500 Servo Drive System (top view)

2198-DBxx-F { o
AC Line Filter .
(required for CE) [T

— L1
—— 1
—1L1

1606-XLxxx

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

ACInput Power

Digital Inputs <
to Sensors and Control String

Shared AC (mains ACinput)

= Shared DC (DC common bus)
= Shared 24V (control power input)

I Safety Device

Shared-bus connection system for

2198-KITCON-DSL (shown)
Motor Feedback Connector Kit |

or 2198-H2DCK Hiperface-to-DSL
Feedback Converter Kit [

Bulletin 2090 Single Motor Cables

Kinetix VP (Bulletin VPL and
VPS) Rotary Motors
(VPL-Bxxxx motor is shown)

===

—]

=

2198-H040-ERS

[

bus-sharing configurations.

.
1l 2097-Rx

Shunt Resistor
(optional component)

LN

1
»
? 2198-CAPMOD-1300 Capacitor Module

Common-bus (converter)
Leader Drives

2198-H008-ERS

(optional component)

Common-bus (inverter)
Follower Drives

MP-Series (Bulletin MPL, MPM, MPF, MPS) Rotary Motors "

(MPL-Bxxxx rotary motor is shown)
% =

j MP-Series (Bulletin MPAS, MPAR, MPAI) Linear Actuators "

MPAS-B9xxx (ballscrew) Linear Stage is Shown

(1) Requires 2198-H2DCK Hiperface-to-DSL feedback converter kit. Converter kit is currently compatible with only 400V-class motors

and actuators.

IMPORTANT

In shared AC/DC hybrid configuration, the converter drives must have the same

power rating and must be greater than or equal to the power ratings of the
inverter drives.
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Typical Communication The Kinetix 5500 drives support any Ethernet topology including linear, ring,
configurations and star.

These examples feature the CompactLogix 5370 programmable automation
controllers (catalog number 1769-L36ERM) with support for Integrated Motion
over the EtherNet/IP network. Controller features include the following:

e Supports up to 16 axes
o Supports up to 48 devices in linear configurations

o Dual-port connectivity to support device-level ring (DLR) topology

Refer to CompactLogix Controllers Specifications Technical Data, publication
1769-TD005, for more information on CompactLogix 5370 L1, L2, and L3

controllers.

Linear Topology

In this example, all devices are connected in linear topology. The Kinetix 5500
drives include dual-port connectivity, however, if any device becomes
disconnected, all devices downstream of that device lose communication. Devices
without dual ports must include the 1783-ETAP module or be connected at the
end of the line.

Figure 6 - Kinetix 5500 Linear Communication Installation

CompactLogix Controller Programming Network

T [T 110

[ — R

CompactLogix 5370 Controller Logix Designer
Application

(AT

Kinetix 5500 Servo Drive System

1585J-M8(BJM-0M3
0.3 m (1.0 ft) Ethernet cable
for drive-to-drive connections.

1585J-M8(BJM-x
Ethernet (shielded) Cable

1734-AENTR POINT I/0™

PanelView™ Plus EtherNet/IP Adapter
Display Terminal

cd
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Ring Topology

In this example, the devices are connected by using ring topology. If only one
device in the ring is disconnected, the rest of the devices continue to
communicate. For ring topology to work correctly, a device level ring (DLR)
supervisor is required (for example, the Bulletin 1783 ETAP device). DLR is an
ODVA standard. For more information, refer to the EtherNet/IP Embedded
Switch Technology Application Guide, publication ENET-AP00S.

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

Figure 7 - Kinetix 5500 Ring Communication Installation

CompactLogix Controller Programming Network

CompactLogix 5370 Controller Logix Designer
Application

1783-ETAP
Module

<[ 1734-AENTR POINT I/0
@ EtherNet/IP Adapter

1585J-M8(BJM-x Ethernet
(shielded) Cable

1585)-M8CBJM-0M3
0.3 m (1.0 ft) Ethernet cable
for drive-to-drive connections.
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Star Topology

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

Kinetix 5500 drives have dual ports, so linear topology is maintained from drive-
to-drive, but Kinetix 5500 drives and other devices operate independently. The
loss of one device does not impact the operation of other devices.

Figure 8 - Kinetix 5500 Star Communication Installation

CompactLogix Controller Programming Network

CompactLogix 5370 Controller Logix Designer
Application

Kinetix 5500 Servo Drive System

1585J)-M8CBIM-x

Ethernet (shielded) Cable

1585J-M8(BJM-0M3
1783-BMS 0.3 m (1.0 ft) Ethernet cable
Stratix 5700 ™ for drive-to-drive connections.
Switch —
@| PanelView Plus
___________ Display Terminal

1734-AENTR POINT 1/0
EtherNet/IP Adapter
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2198-H040-P-T
2198-H040-AD-T
2198-H040-DP-T
2198-H040-ADP-T

Frame 1 drives:
2198-H003-ERS
2198-H008-ERS
Frame 2 drives:
2198-H015-ERS
2198-H025-ERS
2198-H040-ERS

Start  Chapter1
Cata|og Number Exp|anation Kinetix 5500 drive catalog numbers and performance descriptions.
Table 2 - Kinetix 5500 Drive Catalog Numbers
Continuous Output | Continuous Output
(at. No. Frame Size | Input Voltage Power Current
kw A0-pk
0.2kw
2198-H003-ERS 0.3 kW 14
0.6 kW
1 inale-
;}9}25;264V rms, single 0.5 kW
2198-HOO8-ERS 195....264V rms, three-phase (1]2 m 33
324...528V rms, three-phase |
1.0kW
2198-H015-ERS 1.5KW 7.1
3.2kwW
2 24kW
2198-H025-ERS 51kW 1n3
195...264V rms, three-phase | 4.0 kW
2198-HO40-ERS 324...528V rms, three-phase | 8.3 kW 134
7.0kW
2198-H070-ERS 3 14.6 kW 325
Table 3 - Drive Components Catalog Numbers
Capacitor Module Frame Size Rated Voltage Capacitance
(at. No.
2198-CAPMOD-1300 2 650V DC, nom 1360 pF, min
Table 4 - Shared-bus Connector Kit Catalog Numbers
(at. No. Frame Size Application Description
« Mains ACinput wiring connector
2198-H040-ADP-IN | Frame 10r2 First drive « 24V DCinput wiring connector
« DCbus T-connector
2198-H040-A-T ACsharing only ACbus T-connector
————— 1 Nextdriveis... -
2198-H040-D-T DCsharing only DCbus T-connector

Control power sharing only

Control power T-connector

ACand DCbus sharing

ACand DC bus T-connectors

ACand control power sharing

ACand control power T-connectors

DCand control power sharing

DCand control power T-connectors

AC, DG, and control power sharing

AC, DG, and control power T-connectors

Frame 3 drive:

« Mains ACinput wiring connector

2198-H070-ADP-IN First drive « 24V DCinput wiring connector
2198-H070-ERS « DCbus T-connector

2198-H070-A-T ACsharing only ACbus T-connector

2198-H070-D-T DCsharing only DC bus T-connector

2198-H070-AD-T
2198-HO70-AP-T
2198-H070-ADP-T

Next driveis. ..

Frame 3 drives:
2198-H070-ERS

Control power sharing only

Control power T-connector

ACand DCbus sharing

ACand DC bus T-connectors

ACand control power sharing

ACand control power T-connectors

DCand control power sharing

DCand control power T-connectors

A, DC, and control power sharing

AC, D, and control power T-connectors
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Agency Compliance

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

following regulations apply.

grounding the 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 can cause damage to the filter. For grounding examples,
refer to Grounded Power Configurations on page 65.

For more information on electrical noise reduction, refer to the System Design
for Control of Electrical Noise Reference Manual, publication GMC-RMOQ01.

To meet CE requirements, these requirements apply:

o Installan AC line filter (catalog number 2198-DBxx-F) for input power as

close to the Kinetix 5500 drive as possible.

Bond drive, capacitor module, and line filter grounding screws by usinga
braided ground strap as shown in Figure 36 on page 69.

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

Combined motor cable length for all axes on the same DC bus must not
exceed 250 m (820 ft). Drive-to-motor cables must not exceed S0 m
(164 ft); however, use of continuous-flex cable and 2198-H2DCK
converter kit limits the maximum length.

Table 5 - Drive-to-Motor Maximum Cable Length

Kinetix 5500 Servo Drive
(at. No.

Kinetix VP Servo Motors Other Compatible Rotary Motors and Linear Actuators m

Standard (non-flex) Cables @
(cat. no. 2090-CSxM1DF-xxAAxx)

Continuous-flex Cables Motor Power/brake Cables (cat. no. 2090-CPxM7DF-xxAxxx)
(cat. no. 2090-CSBM1DF-xxAFxx) | Feedback Cables (cat. no. 2090-CFBM7DF-CEAxxx)

m (ft) m (ft) m (ft
2198-H003-ERS
2198-H008-ERS 50(164) 30(98.4)
2198-HO15-ERS
2198-H025-ERS 50 (164) 20(65.6)
2198-H040-ERS
2198-H070-ERS 50 (164)

(1) Requires use of the 2198-H2DCK Hiperface-to-DSL feedback converter kit.

(2) Canbe used to replace Bulletin 2090 motor power/brake cables in 2198-H2DCK converter kit applications to increase the maximum length up to 50 m (164 ft).

24

o Install the Kinetix 5500 system inside an approved enclosure. Run input

power wiring in conduit (grounded to the enclosure) outside of the
enclosure. Separate signal and power cables.

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

Refer to Appendix A on page 153 for input power wiring and drive/motor

interconnect diagrams.
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Chapter 2

Planning the Kinetix 5500 Drive
System Installation

This chapter describes system installation guidelines used in preparation for
mounting your Kinetix 5500 drive components.

Topic Page
System Design Guidelines 26
Electrical Noise Reduction 32

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

2 ATTENTION: Plan the installation of your system so that you can perform all
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Chapter2  Planning the Kinetix 5500 Drive System Installation

System Design Guidelines Use the information in this section when designing your enclosure and planning

to mount your system components on thC panel.

For on-line product selection and system configuration tools, including

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

System Mounting Requirements

e To comply with UL and CE requirements, the Kinetix 5500 drive systems
must be enclosed in a grounded conductive enclosure offering protection
as defined in standard EN 60529 (IEC 529) to IP54 such that they are not
accessible to an operator or unskilled person. A NEMA 4X enclosure
exceeds these requirements providing protection to IP66.

o 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.

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

o Combined motor power cable length for all axes on the same DC bus must
not exceed 250 m (820 ft). Drive-to-motor cables must not exceed 50 m
(164 ft), however use of continuous-flex cable and 2198-H2DCK
converter kit limits the maximum length. Refer to Table 5 on page 24 for
specifications by frame size.

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

o Ethernet cable lengths connecting drive-to-drive, drive-to-controller, or
drive-to-switch must not exceed 100 m (328 ft).

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

shielded.

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

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 high-frequency (HF) energy and reduce
electrical noise.

Bond drive, capacitor module, and line filter grounding screws by using a
braided ground strap as shown in Figure 36 on page 69.

Refer to the System Design for Control of Electrical Noise Reference Manual,
publication GMC-RMO001, to better understand the concept of electrical noise
reduction.
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Planning the Kinetix 5500 Drive System Installation ~ Chapter2

Transformer Selection

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

To size a transformer for the main AC power inputs, refer to the Kinetix 5500
power specifications in the Kinetix Servo Drives Technical Data, publication

GMC-TDO003.

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

IMPORTANT  Use aform 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).

IMPORTANT 150 KVA, max and 3% impedance, min

EXAMPLE Sizing a transformer to the voltage requirements of this drive:
2198-H040-ERS = 8.4 kW = 12.6 KVA transformer.

Circuit Breaker/Fuse Selection

The Kinetix 5500 drives use internal solid-state motor short-circuit protection
and, when protected by suitable branch circuit protection, are rated for use on a
circuit capable of delivering up to 150,000 A.

While circuit breakers offer some convenience, there are limitations for their use.
Circuit breakers do not handle high current inrush as well as fuses.

IMPORTANT UL has not approved circuit breakers for use as branch circuit protection for
Kinetix 5500 drive systems.

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.

Refer to Power Wiring Fxamples, on page 154, for the wiring diagram.

as an isolating disconnect switch or motor overload device. These devices are
designed to operate on sine wave voltage and the drive’s PWM waveform does
not allow it to operate properly. As a result, damage to the device occurs.

2 ATTENTION: Do not use circuit protection devices on the output of an AC drive
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Standalone Drive Systems

Table 6 - Fuse Selection (Bussmann part numbers)

Kinetix 5500 Drive Cat. No. Three-phase Single-phase
2198-H003-ERS KTK-R-3 KTK-R-2
2198-H008-ERS KTK-R-7 KTK-R-5
2198-H015-ERS KTK-R-15 KTK-R-10
2198-H025-ERS KTK-R-20

2198-H040-ERS KTK-R-25 N/A
2198-H070-ERS LPJ-355P

Table 7 - Circuit Breaker Selection (Allen-Bradley catalog numbers)

Kinetix 5500 Drive Cat. No. Three-phase m Single-phase m
2198-H003-ERS 140U-D6D3-B20 140U-D6D2-B10
2198-H008-ERS 140U-D6D3-B60 140U-D6D2-B20
2198-H015-ERS 140U-D6D3-C12 140U-D6D2-B80
2198-H025-ERS 140U-D6D3-C20

2198-H040-ERS 140U-D6D3-C25 N/A
2198-H070-ERS N/A

(1) UL has not approved circuit breakers for use as branch circuit protection for Kinetix 5500 drive systems.

Shared DC (common-bus) Drive Systems

Table 8 - Fuse Selection (Bussmann part numbers)

Kinetix 5500 Drive Cat. No. Three-phase
2198-H003-ERS

KTK-R-10
2198-H008-ERS
2198-H015-ERS KTK-R-15
2198-H025-ERS KTK-R-20
2198-H040-ERS KTK-R-25
2198-H070-ERS LPJ-355P

Table 9 - Circuit Breaker Selection (Allen-Bradley catalog numbers)

Kinetix 5500 Drive Cat. No. Three-phase m
2198-H003-ERS

N/A
2198-H008-ERS
2198-H015-ERS 140U-D6D3-C15
2198-H025-ERS 140U-D6D3-C20
2198-H040-ERS 140U-D6D3-C25
2198-H070-ERS N/A

(1) ULhas not approved circuit breakers for use as branch circuit protection for Kinetix 5500 drive systems.
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Shared AC Drive Systems
Table 10 - Fuse Selection (Bussmann part numbers)
Kinetix 5500 Drive
Cat. No. 2 Axes 3 Axes 4 Axes 5 Axes
2198-HO03-ERS KTK-R-15
2198-H008-ERS KTK-R-15
2198-H015-ERS KTK-R-20 KTK-R-25 N/A
2198-H025-ERS KTK-R-30 N/A
2198-H040-ERS LP)-355P LPJ-455P N/A
2198-H070-ERS LPJ-60SP N/A
Table 11 - Circuit Breaker Selection (Allen-Bradley catalog numbers)
Kinetix 5500 Drive M ) M It
Cat. No. 2 Axes 3 Axes 4 Axes 5 Axes
2198-H003-ERS
— I N/A
2198-H008-ERS
2198-H015-ERS 140U-D6D3-C15 140U-D6D3-C20 N/A
2198-H025-ERS 140U-D6D3-C25 140U-D6D3-(30 N/A
2198-H040-ERS N/A
2198-H070-ERS N/A
(1) UL has not approved circuit breakers for use as branch circuit protection for Kinetix 5500 drive systems.
Shared AC/DC and Hybrid Systems
Table 12 - Fuse Selection (Bussmann part numbers)
gt'eﬂz 5500 Drive 2 Axes 3 Axes 4 Axes 5 Axes 6 Axes 7 Axes 8 Axes
2198-HO03-ERS KTK-R-10 KTK-R-15
2198-HO08-ERS KTK-R-15 KTK-R-20
2198-H015-ERS KTK-R-20 N/A
2198-H025-ERS KTK-R-30 N/A
2198-H040-ERS KTK-R-30 LPJ-45SP LPJ-50SP N/A
2198-H070-ERS LPJ)-50SP N/A
Table 13 - Circuit Breaker Selection (Allen-Bradley catalog numbers)
g':?ﬂ:.ssoo Drive 2 AxesV 3 AxesV 4 AxesV 5AxesV 6 AxesV 7 Axes 8 AxesV
2198-H003-ERS N/A
2198-H008-ERS N/A
2198-H015-ERS 140U-D6D3-C15 140U-D6D3-C20 N/A
2198-H025-ERS 140U-D6D3-C20 140U-D6D3-(30 N/A
2198-H040-ERS 140U-D6D3-C30 N/A
2198-H070-ERS N/A
(1) UL has not approved circuit breakers for use as branch circuit protection for Kinetix 5500 drive systems.
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Enclosure Selection

This example is provided to assist you in sizing an enclosure for your
Kinetix 5500 drive system. You need heat dissipation data from all components
planned for your enclosure to calculate the enclosure size (refer to Table 14).

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

_ 0380
1.8T-1.1

_ 4080
T-11

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

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

A=2dw + 2dh + 2wh

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

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

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

If the maximum ambient rating of the Kinetix 5500 drive system is 50 °C

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

A:

0.38 (416)
1.8(30)- 1.

=2.99m?
1

30

In this example, the enclosure must have an exterior surface of at least 2.99 m2. If
any portion of the enclosure is not able to transfer heat, do not include that value
in the calculation.

Because the minimum cabinet depth to house the Kinetix 5500 system (selected
for this example) is 300 mm (11.8 in.), the cabinet needs to be approximately
1500 x 700 x 300 mm (59.0 x 27.6 x 11.8 in.) HxWxD.

1.5%(0.300x0.70) + 1.5x (0.300 X 2.0) + 1.5 (0.70 X 2.0) = 3.31 m?

Because this cabinet size is considerably larger than what is necessary to house the
system components, it can be more efficient to provide a means of cooling in a
smaller cabinet. Contact your cabinet manufacturer for options available to cool
your cabinet.
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Table 14 - Power Dissipation Specifications

Usage as % of Rated Power Qutput
Kinetix 5500 Drive | Frame (watts)
(at. No. Size
20% 40% 60% 80% 100%
2198-H003-ERS
1 12 25 37 50 62
2198-H008-ERS
2198-H015-ERS
2198-H025-ERS 2 40 80 120 160 200
2198-H040-ERS
2198-H070-ERS 3 64 128 192 256 320

Minimum Clearance Requirements

This section provides information to assist you in sizing your cabinet and
positioning your Kinetix 5500 drive:

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

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

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

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

Figure 9 - Minimum Clearance Requirements

40 mm (1.57 in.) clearance above
drive for airflow and installation.

Kinetix 5500
Servo Drive ‘ ‘

(learance right of the
drive is not required.

(learance left of the
drive is not required.

©
Refer to the Kinetix Servo Drives E
Technical Data, publication GMC-TD003,

40mm (1.57 in.) dearance below for Kinetix 5500 drive dimensions.

drive for airflow and installation.

IMPORTANT

Mount the drive in an upright position as shown. Do not mount the drive on its side.
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Electrical Noise Reduction

32

Zero-stack Tab and

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

Figure 10 - Multi-axis Shared-bus Clearance Requirements

I TR Shared-bus connection system for
=) = = bus-sharing configurations is not
shown for clarity.

Cutout Aligned

This section outlines best practices that minimize the possibility of noise-related
failures as they apply specifically to Kinetix 5500 system installations. For more
information on the concept of high-frequency (HF) bonding, the ground plane
principle, and electrical noise reduction, refer to the System Design for Control
of Electrical Noise Reference Manual, publication GMC-RMO001.

Bonding Modules

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

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

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

Improper bonding of metal surfaces blocks the direct return path and allows
high-frequency energy to travel elsewhere in the cabinet. Excessive high-
frequency energy can effect the operation of other microprocessor controlled
equipment.
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These illustrations show details of recommended bonding practices for painted

panels, enclosures, and mounting brackets.

Figure 11 - Recommended Bonding Practices for Painted Panels

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

Back Wall of Mounting Bracket or
Enclosure Ground Bus

Subpanel Welded Stud

Star Washer Scrape Paint

Flat Washer

Welded Stud Flat Washer

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

S ™\ If the mounting bracket is coated with

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

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

front of panel.

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

Subpanel Bolt

Tapped Hole

\ Star Washer

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

Ground Bus or
Mounting Bracket

Flat Washer

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

Star Washer
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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
do not necessarily share a common low impedance path. This difference in
impedance can affect networks and other devices that span multiple panels:
o Bond the top and bottom of each subpanel to the cabinet by using
25.4 mm (1.0 in.) by 6.35 mm (0.25 in.) wire braid. As a rule, the wider
and shorter the braid is, the better the bond.
o Scrape the paint from around each fastener to maximize metal-to-metal
contact.
Figure 12 - Multiple Subpanels and Cabinet Recommendations
oX XO| IOXXXX ©|
Wire Braid
25.4mm (1.0in.) by
6.35mm (0.25in.)
(abinet ground bus
bonded to the subpanel.
Wire Braid
25.4mm (1.01in.) by
Paint removed 6.35mm (0.251in.)
from cabinet.
SNebds® 0 N
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Establishing Noise Zones

Observe these guidelines when routing cables used in the Kinetix 5500 system:
o The clean zone (C) is beneath the drive system and includes the digital
inputs wiring and Ethernet cable (gray wireway).

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

o The very dirty zone (VD) is limited to where the AC line (EMC) filter
VAC output jumpers over to the drive (or first drive in multi-axis systems).
Shielded cable is required only if the very dirty cables enter a wireway.

Figure 13 - Noise Zones

Dirty Wireway Clean Wireway
1
D D A . 1
Very Dirty Filter/AC Input Connections
Segregated (not in wireway) 1 c
D 1
/ M n
VD I
v 24V Input Kinetix 5500 Servo Drive System 1
Power Supply _ } 1
== 1
Gircuit © -
Bré’a‘l‘(’érs ) Safety Cable 1
° o 1
AC Line Fiter .
(required for CE) 1
1
1
1
1
1
1
1
1)
Digital Inputs and 1
Ethernet Cables ° '-" !Ed [ |
C C 1
D
. Single Motor Cables ?) Module Status
« Route single motor cables Route registration and communication
in shielded cable. signals in shielded cables.

(1) When space to the right of the drive does not permit 150 mm (6.0 in.) segregation, use a grounded steel shield instead. For
examples, refer to the System Design for Control of Electrical Noise Reference Manual, publication GMC-RM001.
(2) When 2198-H2DCK converter kit is used, feedback cable routes in the clean wireway.
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Cable Categories for Kinetix 5500 Systems

These tables indicate the zoning requirements of cables connecting to the
Kinetix 5500 drive components.

Table 15 - Kinetix 5500 Drive

Zone Method
Wire/Cable Connector gf:t{, Dirty Glean ;f:;i:: gmded
L1, L2, L3 (shielded cable) X X
L1, L2, L3 (unshielded cable) " X
DC-/DC+ (DCbus) DC Bus-bar only, no wiring connector.
DC+/SH (shunt) RC X
U, V, W (motor power) MP X X
Motor feedback " MF X X
Motor brake BC X X
24V DC P X
Safety enable for safe torque-off ST0 X
Registration input, greater than 30 m (98.4 ft) X X
Registration input, less than 30 m (98.4 ft) o X
Ethernet Eggg X X
(1) When the 2198-H2DCK converter kit is used, the feedback cable routes in the clean wireway.
Table 16 - Capacitor Module
Zone Method
Wire/Cable Connector ‘I;frrt); Dirty Clean gf::i:: Zgiﬁleded
DC-/DC+ (DCbus) DC Bus-bar only, no wiring connector.
24V DC P Bus-bar only, no wiring connector.
Module status MS ‘ X ‘ ‘ ‘
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Noise Reduction Guidelines for Drive Accessories

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

AC Line Filters

Observe these guidelines when mounting your AC (EMC) line filter (refer to the
figure on page 35 for an example):

o Mount the AC line filter on the same panel as the Kinetix 5500 drive and
as close to the power rail as possible.

e Good HF bonding to the panel is critical. For painted panels, refer to the

examples on page 33.

e Segregate input and output wiring as far as possible.

IMPORTANT  CEtest certification applies to only the AC line filter used with a single drive or
the line filter used in multi-axis drive configurations. Sharing a line filter with
more than one multi-axis drive configuration can perform satisfactorily, but
the customer takes legal responsibility.
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External Shunt Resistor

Observe these guidelines when mounting your external shunt resistor outside of

the enclosure:

o Mount shunt resistor and wiring in the very dirty zone or in an external
shielded enclosure.
Mount resistors in a shielded and ventilated enclosure outside of the
cabinet.
o Keep unshielded wiring as short as possible. Keep shunt wiring as flat to

the cabinet as possible.

Figure 14 - External Shunt Resistor Outside the Enclosure

TR L
BEARHKRXKS
RS

Customer-supplied R
Metal Enclosure

150 mm (6.01in.)
clearance (min) on all four

Shunt Power Wiring Methods: sides of the shunt resistor.

D
Twisted pair in conduit (1st choice).
Shielded twisted pair (2nd choice).
Twisted pair, two twists per foot (min) (3rd choice).

Metal Conduit (where

M required by local code)

Dirty Wireway L Enclosure _+ (lean Wireway
D D
C
D Very Dirty Connections Segregated
(not in wireway)
2V DC W VD Kinetix 5500 Servo Drive System
Power Supply
Safety Cable 2.
N ©)
‘ger;‘;('e‘r ° > @ No sensitive
° AC Line Filter equipment within
(required for CE) 150mm (6.0in.).
Digital Inputs
Ethernet Cabl of e |
and Ethernet Cables & E‘.J
C C
D
Single Motor Cable Module Status
Route single motor cables Route registration and communication
in shielded cable. signals in shielded cables.
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When mounting your shunt resistor inside the enclosure, follow these additional
guidelines:

Mount metal-clad modules anywhere in the dirty zone, but as close to the
Kinetix 5500 drive as possible.

o Route shunt power wires with other very dirty wires.

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.

Figure 15 - External Shunt Resistor Inside the Enclosure

Dirty Wireway

L Enclosure _+ (lean Wireway

Shunt Power Wiring Methods:

150 mm (6.01n.)
Twisted pair in conduit (1st choice).

clearance (min) on all four

Greuit ©
Breaker
o

D sides of the shunt resistor. Shielded twisted pair (2nd choice).
Twisted pair, two twists per foot (min) (3rd choice). C
Very Dirty Connections Segregated
(not in wireway)
2V DC VD VD N Kinetix 5500 Servo Drive System
Power Supply
Safety Cable i
[ =3 C =57
( A(. Lig? Filég No sensitive
required ror 0000 @ o | ©o000 L‘@ooo equipmentwithin
& 150 mm (6.0in.).
EiT

=

Digital Inputs and
Ethernet Cables

C

Module Status

Single Motor Cable
Route registration and communication

Route single motor cables
signals in shielded cables.

in shielded cable.
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Notes:
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Chapter 3

Mounting the Kinetix 5500 Drive System

This chapter provides the system installation procedures for mounting your

Kinetix 5500 drives to the system panel.

Topic Page
Determining Mounting Order 4
Drilling Hole Patterns 45
Mount Your Kinetix 5500 Drive 52

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

products.

SHOCK HAZARD: To avoid hazard of electrical shock, perform all mounting and
wiring of the Kinetix 5500 drives prior to applying power. Once power is
applied, connector terminals can have voltage present even when not in use.

cutting, drilling, tapping, and welding with the system removed from the

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

enclosure. Because the system is of the open type construction, be careful to
keep metal debris from falling into it. Metal debris or other foreign matter can
become lodged in the circuitry and result in damage to the components.
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Chapter3  Mounting the Kinetix 5500 Drive System

Determining Mounting Order

2198-Hxxx-ERS Drive System
(front view)

Mount drives in order (left to right) according to power rating (highest to
lowest) starting with the highest power rating. If power rating is unknown,
position drives (highest to lowest) from left to right based on amp rating,

Zero-stack Tab and Cutout

Engaging the zero-stack tab and cutout from drive-to-drive makes efficient use of
panel space for installations with multiple drives.

IMPORTANT Engaging the zero-stack tab and cutout from drive-to-drive is required for
shared-bus multi-axis drive systems. This is done to make sure the drive
connectors are spaced properly to accept the shared-bus connection system.

Figure 16 - Zero-stack Tab and Cutout Example

Zero-stack Tab

/ and Cutout Engaged
e [T BT

N98-Hox-ERSDrives | [ =S| [ =9]

(front view)

0000 0000

For the zero-stack feature to engage properly (when more than one frame size
exists in the drive system) frame 3 drives must mount left of frame 1 or 2 drives,
and frame 2 drives must mount left of frame 1 drives.

Capacitor modules can mount to the right of any frame size, but are always
rightmost in any drive configuration.

IMPORTANT Mount drives in descending order, left to right, according to frame size with
capacitor modules always mounted on the far right.

Figure 17 - Shared-bus Connection System Example

Shared-bus Connection System
(required in shared-bus configurations)

.1‘ 219§—CAPMOD—1300(apacitorModuIe
— Frame1 f=3,&=} (optional component)

E 2 Drives
Frame 2

Frame 3 Drives
Drive
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Shared-bus Connection System

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

IMPORTANT When the shared-bus connection system is used, the zero-stack tab and
cutout must be engaged between adjacent drives.

The connection system is comprised of three components:

o Input wiring connectors that plug into the leftmost drive and receive input
wiring for mains AC and 24V DC.

e AC bus, DC bus, and 24V DC T-connectors that plug into the drives
downstream from the first where AC, DC, and/or 24V control power is
shared. DC bus T-connectors also plug into the first drive where DC bus
power is shared.

o Bus bars that connect between drives to extend the mains AC bus, DC bus,
and 24V DC control power from drive-to-drive.

Figure 18 - Connection System Example

Input Wiring
(ACinput wiring is shown)

ﬁ i

Input Wiring Connector M
(mains ACinput shown)

ACT-connectors

DC Bus T-connector®
Zero-stack Tab &

and Cutout Engaged DC Bus Connector Latch

2198-Hxxx-ERS Drive System (top view)
Frame 2 drives are shown.

Drive with largest amp rating must be
leftmost drive.

(1) Due to the higher amp rating of frame 3 drives, input wiring connectors for frame 3 drives (catalog number 2198-H070-ADP-IN) are
slightly larger than connectors for frame 1and 2 drives (catalog number 2198-H040-ADP-IN).

(2)  Due to the extra width of frame 3 drives, bus-bar connectors between frame 3 drives are slightly longer (85 mm) than connectors
between frame 3, frame 2, and frame 1 drives (55 mm).

(3)  DChus T-connectors latch on hoth sides when inserted into the drive. To remove the DC bus T-connector, at least one latch must be
pried away with a non-conductive probe.

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

1. Attach wiring to input wiring connectors.

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

3. Insert bus-bars to connect between wiring connectors and T-connectors.
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Single-axis Configurations

The following restrictions exist for standalone (single-axis) configurations:

o Standalone (single-axis) drives can be mounted to the panel individually or
by using the zero-stack tab and cutout (refer to Figure on page 43)

o The shared-bus connection system does not apply and must not be used

For a single-axis example configuration, refer to Typical Kinetix 5500 Standalone

Installation on page 15.

Multi-axis Configurations

Each multi-axis configuration has restrictions that apply:

o The shared-bus connection system must be used. Do not attach discrete
wires from drive-to-drive.

o The maximum number of drives in Shared AC bus power-sharing groups
cannot exceed S.

o The maximum number of drives in any other bus power-sharing group
cannot exceed 8.

For a multi-axis example configuration, refer to Typical Shared AC/DC Bus
Hybrid Installations on page 19.
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Drilling Hole Patterns

Hole patterns for drives mounted in zero-stack or shared-bus configuration are
provided for mounting your drives to the panel. Drives with the highest power
rating are always mounted to the left of any drive with a lower power rating in
shared-bus configurations:

o Frame I drives can be followed by only another frame 1 drive.

o Frame 2 drives can be followed by frame 1 drives or another frame 2 drive.

o Frame 3 drives can be followed by frame 1, frame 2, or another frame 3

drive.
o Mount Bulletin 2198 capacitor modules in the rightmost position.
- Capacitor modules have the same hole pattern as frame 2 drives.

- Only Shared DC, Shared AC/DC, and Shared AC/DC, hybrid

configurations are compatible with Bulletin 2198 capacitor modules.

Table 17 - Hole Pattern Overview

Drive Cat. No. Frame Size Frame Size Patterns Page

2198-H003-ERS ) .

5198-H008-ERS Frame 1 As many as eight frame 1 drives "

2198-HO15-ERS As many as 8 frame 2 drives

2198-H025-ERS Frame 2

2198-H040-ERS One frame 2 drive followed by as many as seven frame 1 drives 48
As many as 8 frame 3 drives 49

2198-H070-ERS Frame 3 One frame 3 drive followed by as many as seven frame 1 drives 50
One frame 3 drive followed by as many as seven frame 2 drives 51

Table 18 - Capacitor Module Support

v ¥ Three-phase Operation
e 6 =
2Fs
[:-] =
Drive Cat. No. & | 235 | Standalone | Shared DC Shared AC/DC ;hargd hanc
“w | Sca ybrid
g wvnwn O
2 Number of capacitor modules connected, max
2198-H003-£RS " , 0
2198-H008-ERS " 0 , 2
2198-H015-ERS "
2198-H025-ERS 2 ] 4
2198-H040-ERS N/A
2198-H070-ERS 3 4

(1) Catalog number 2198-H003-ERS and any drive in standalone single-phase operation is not compatible with the Kinetix 5500
capacitor module.
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These hole patterns apply to standalone drives.

Figure 19 - Frame 1, Frame 2, and Frame 3 Standalone Hole Patterns

Frame 1 Frame 2 Frame 3 8
Standalone Drive Standalone Drive Standalone Drive M4 (#8-32)

‘}**7 r**‘|’**‘\ r|> 77777 - — —
273.70 -
(10.8) @

—&- -0

| | |
. | : | |
(7.6) | | (9.6) | | | | |
| ‘ | | ‘ | | ‘ |
| | | | | |
s s S 3400 |
: 02) : : (0.2) : : \ (13) :
| | | | | ! |
| | | | | \ |
| | | | - *
| |
| | | | | \ |
| | | | | | |
| | | | | |
| | | | | ‘ |
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| | | | | ‘ |
| I | | | I |
| | | | | ‘ |
o | | - |
| |
| | | | | |
L - f‘ - - | | o |
| | | ‘ |
0 ! ! | \ \
| | | ‘ |
0 | @ | | |
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These hole patterns apply when all drives in the system are frame 1 or frame 2.
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This hole pattern applies when transitioning from frame 2 drives to frame 1
drives. To mount additional frame 1 drives to the right of Axis 2 in this figure,
refer to the frame 1 hole pattern in Figure 20.

Figure 21 - Frame 2 to Frame 1 Hole Pattern

Axis 1 Axis 2 Ix
(frame 2) (frame 1) OM4 (#8-32)
| Ve
W38l ———— {B 88
(9.6) ! | (9.6)
[ [
o |
: 5.00 5700
-0 @)
[ [
[ [
[ [
[ [
[ [
: Dimensions are in mm (in.) :
[ [
[ [
[ [
[ [
[ [
[ [
! 50,15 @ !
! (2.0) ‘
[ [
[ [
[ [
[ [
[ [
0 [ [
[ [
[ * [
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Mounting the Kinetix 5500 Drive System

This hole pattern applies when all drives in the system are frame 3 drives. There is

85.20 mm (3.4 in.) between mounting holes, as shown.

Figure 22 - Frame 3 Hole Pattern
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Chapter3  Mounting the Kinetix 5500 Drive System

This hole pattern applies when transitioning from frame 3 drives to frame 1
drives. To mount additional frame 1 drives to the right of Axis 2 in this figure,
refer to the frame 1 hole pattern in Figure 20.

Figure 23 - Frame 3 to Frame 1 Hole Pattern

6X

W70
(108) | (107)
3400 97.20
(13) (339)

Dimensions are in mm (in.)
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This hole pattern applies when transitioning from frame 3 drives to frame 2
drives. To mount additional frame 2 drives to the right of Axis 2 in this figure,
refer to the frame 2 hole pattern in Figure 20.

Figure 24 - Frame 3 to Frame 2 Hole Pattern

Axis 1 Axis 2 6x
(frame 3) (frame 2) M4 (#8-32)
| |
2(7130 13 @ - f@ ——— .4
| | (10.7)
34.00 100.00
(13) (3.9)

Dimensions are in mm (in.)
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Mount Your Kinetix 5500 This procedure assumes you have prepared your panel and understand how to

Drive

52

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

Follow these steps to mount your Kinetix 5500 drives to the panel.

1. Lay out the hole pattern for each Kinetix 5500 drive in the enclosure.

Refer to Establishing Noise Zones on page 35 for panel layout

recommendations.

IMPORTANT  Toimprove the bond between the Kinetix 5500 drive and subpanel,
construct your subpanel out of zinc plated (paint-free) steel.

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

Hole patterns, by frame size, are shown in Drilling Hole Patterns
beginning on page 45.
3. Loosely attach the mounting hardware to the panel.

The recommended mounting hardware is M4 (#8-32) steel bolts. Observe
bonding techniques as described in Bonding Modules on page 32.

4. Attach the leftmost drive to the cabinet panel.

2
\1 \ Kinetix 5500 Servo Drives
<

(frame 1 drives shown)

Top Screws
(bottom screws not shown)

Zero-stack Tab
and Cutout Engaged

5. Attach additional drives (if any) just to the right of the previous drive by
using the same method, but also making sure the zero-stack tabs and
cutouts are engaged.

Zero-stack mounting is required based on configuration, refer to the Zero-
stack Tab and Cutout Example on page 42.

6. Tighten all mounting fasteners.

Apply 2.0 Nem (17.7 Ibein) maximum torque to each fastener.
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Chapter 4

Connector Data and Feature Descriptions

This chapter illustrates drive connectors and indicators, including connector
pinouts, and provides descriptions for Kinetix 5500 drive features.

Topic Page
Kinetix 5500 Connector Data 54
Understanding Control Signal Specifications 58
Feedback Specifications 61
Safe Torque-off Safety Features 61
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Chapter4  Connector Data and Feature Descriptions

Kinetix 5500 Connector Data  Use these illustrations to identify the connectors and indicators for the

Kinetix 5500 servo drives.

Figure 25 - Kinetix 5500 Drive Features and Indicators

e 11
r—) [Tl = T
Kinetix 5500 Drive, Front View =0 § % f b 18
(2198-H003-ERS is shown) Kinetix55001
Kinetix 5500, Top View
- 10 (2198-HO03-ERS is shown)
000 o411
-
12
13
20
-—14
21
2| ~-—15
17—
16 [L:ru
Item Description Item Description Item Description
1 Motor cable shield clamp 8 Module status indicator 15 Motor brake (BC) connector
Converter kit mounting hole m - .
2 (under cover) 9 Network status indicator 16 Ground terminal
3 Motor feedback (MF) connector 10 LCD display 17 Safe torque-off (STO) connector
4 Digital inputs (10D) connector n Navigation pushbuttons 18 Shunt resistor (RC) connector
5 Ethernet (PORT1) RJ45 connector 12 Link speed status indicators 19 ACmains input power (IPD) connector
Ethernet (PORT2) RJ45 connector 13 Link/Activity status indicators 20 DC bus (DC) connector (under cover) 2
7 Zero-stack mounting tab/cutout 14 Motor power (MP) connector 21 24V control input power (CP) connector

(1) Protective knock-out covers the 2198-H2DCK Hiperface-to-DSL feedback converter kit mounting hole. Remove knock-out for use with the converter kit.
(2)  DChus connector ships with protective knock-out cover that can be removed for use in shared-bus configurations.
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Chapter 4

Safe Torque-off Connector Pinout

For the safe torque-off (STO) connector pinouts, feature descriptions, and wiring

information, refer to Chapter 9 beginning on page 143.

Input Power Connector Pinouts

Table 19 - Mains Input Power Connector

IPD Pin Description Signal

L Chassis ground L

13 13

L2 Three-phase input power 2

L1 L1
Table 20 - 24V Input Power Connector

CP Pin Description Signal

1 24V power supply, customer supplied 24V+

2 24V common 24V-

DC Bus and Shunt Resistor Connector Pinouts

Table 21 - DC Bus Power Connector

DCPin Description Signal

1 DC-
DC bus connections

2 DC+

Table 22 - Shunt Resistor Connector

RCPin Description Signal

1 DC+
Shunt connections (frames 2 and 3)

2 SH

1 SH
Shunt connections (frame 1)

2 DC+
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Digital Inputs Connector Pinout

10D Pin Description Signal
High speed registration/home position input. A low/high or high/low transition 0

1 : 5> g S IN1
triggers a registration event. This is a dual-function input.

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

3 High speed registration input. A low/high or high/low transition triggers a N2
registration event.

4 /0 cable shield termination point. SHLD

(1) This signal has dual-functionality. You can use IN1 (I0D-1) as registration or Home input.

Figure 26 - Pin Orientation for 4-pin Digital Inputs (10D) Connector

Pin1 || O[]
O
O

jl INT
I com
)] IN2

oL

] sHLD
1

Ethernet Communication Connector Pinout

Pin Description Signal
1 Transmit+ D+

2 Transmit- 1D-

3 Receive+ RD+

4 Reserved -

5 Reserved -

6 Receive- RD-

7 Reserved -

8 Reserved -

Figure 27 - Pin Orientation for 8-pin Ethernet PORT1 and PORT2 Connectors

1 8

0
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Motor Power, Brake, and Feedback Connector Pinouts

Table 23 - Motor Power Connector

MP Pin Description Signal Color
U U Brown
) Three-phase motor power ) Black
w w Blue
L Chassis ground L Green
IMPORTANT

Drive-to-motor power cables must not exceed 50 m (164 ft).

System performance was tested at this cable length. These limitations also

apply when meeting CE requirements.

Table 24 - Motor Brake Connector

BCPin Description Signal

1 MBRK~+
Motor brake connections

2 MBRK-

Motor Feedback Connector Pinout

MF Pin Description Signal

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

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

SHIELD termination point. SHIELD

IMPORTANT

Drive-to-motor power cables must not exceed 50 m (164 ft).

System performance was tested at these cable length specifications. These

limitations also apply when meeting CE requirements.

Figure 28 - Pin Orientation for 2-pin Motor Feedback (MF) Connector

Pin1
Pin 2
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This section provides a description of the Kinetix 5500 digital inputs, Ethernet
communication, power and relay specifications, encoder feedback specifications,
and safe torque-off features.

Understanding Control
Signal Specifications

Digital Inputs

Two digital inputs are available for the machine interface on the IOD connector.
Digital inputs require a 24V DC @ 15 mA supply. These are sinking inputs that
require a sourcing device. A common and cable shield connection is provided on
the IOD connector for digital inputs.

The Registration 1 input is capable of dual functionality. You can also use this as
the Home input. Configuration for dual functionality is not needed.

IMPORTANT  Toimprove registration input EMC performance, refer to the System Design for

Control of Electrical Noise Reference Manual, publication GMC-RM001.

Table 25 - Understanding Digital Input Functions

58

Function Description Default Behavior

An active state indicates to a homing sequence that the referencing
Home/Reg1 sensor has been seen. Typically, a transition of this signal is used to

establish a reference position for the machine axis. The function is always inactive. You can enable in the Logix
Registration 1 | An inactive-to-active transition (also known as a positive transition) or | Designer application.

active-to-inactive transition (also known as a negative transition) is
Registration 2 | used to latch position values for use in registration moves.

Table 26 - Digital Input Specifications

Attribute Value
Type Active high, single-ended, current sinking (EN 61131-2 Type 1)
Dedicated functions Registration 1, Home, Registration 2
Input current (with 24V applied) 12 mA, typical
On-state input voltage 15...30V @ 15 mA, max
Off-state input voltage -1.0...5.0v
Pulse reject filtering (registration functions) 12.0 ps
Pulse reject filtering (home input function) debounce filter 20 ms, nom
Propagation delay (registration functions) 0 (delay compensated)
Registration repeatability 700 ns
Windowed registration invalid-to-valid event delay 125 ps, min
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24VPWR [0

Figure 29 - Digital Input Circuitry

10D-1or I0D-3
I

24VCOM 3

1%

X

24V DC

V|
/1

EZ = [So—»> put

I0D-2  Kinetix 5500 Drive

Ethernet Communication Specifications

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

communication with the Logix5000 controller.

Attribute

Value

Communication

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

(yclic update period

500 ps, min

Embedded switch features

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

Auto MDI/MDIX crossover detection/
correction

Yes

Port-to-port time synchronization
variation

100 ns, max

(abling

CAT5e shielded, 100 m (328 ft) max
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Motor Brake Circuit

The customer-supplied 24V power supply drives the motor parking-brake output
through a solid-state relay. The solid-state brake driver circuit provides the
following:

o Brake thermal-overload protection
o Brake current-overload protection

e Brake over-voltage protection

Two connections (BC-1 and BC-2) are required for the motor brake output.
Connections are rated for 2.0 A @ +24V (refer to Figure 30).

Control of the solid-state relay to release the motor brake is configurable in the
Logix Designer application. An active signal releases the motor brake. Turn-on
and turn-off delays are specified by the brake-active delay and brake-inactive delay
(configurable in the Logix Designer application). Refer to Kinetix 5500 Drive
and Motor/Actuator Wiring Examples beginning on page 159 for wiring

examples.

Figure 30 - Motor Brake Circuit

INTPWR 24V PWR
—.. ] g |
Control | %‘ b ; |
Board | | N/ i Bikal !
S N — L I ] MBRK+ (BC-1)

[ I ISP772 Noise !

L Suppression
Kinetix 5500 Device |
Servo Drive '

MBRK- (BC-2)
24V COM

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

Control Power

The Kinetix 5500 drive requires 24V DC input power for control circuitry.

IMPORTANT  SELVand PELV rated power supplies must be used to energize external safety
devices connected to the Kinetix 5500 safety inputs.

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

Table 27 - Control Power Input Power Specifications

Attribute Frame 1 Frame 2 Frame 3
Input voltage 21.6...26.4V DC
Control power ACinput current
Nom @ 24V D " 400 mA 800 mA 13A
Inrush, max 2.0A 3.0A 3.0A

(1) Plus BC connector (MBRK+) current.
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Feedback Specifications

The Kinetix 5500 drive accepts motor feedback signals from Stegmann
Hiperface digital servo link (DSL) encoders.

Kinetix 5500 drive and Kinetix VP motor combinations use single-motor-cable
technology with motor power, feedback, and brake wires (when specified)
housed in a single cable. Feedback and brake wires are shielded separately and
each provide a shield braid for grounding in the motor cable clamp.

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

Table 28 - Stegmann Hiperface DSL Specifications

Attribute Value

Protocol Hiperface DSL

Memory support Programmed with Allen-Bradley motor data
Hiperface data communication 9.375 Mbits/s

Allen-Bradley motors and actuators with Stegmann Hiperface single-turn or
multi-turn high-resolution absolute encoders are also accepted, but only when
using drive firmware revision 2.001 or later and the 2198-H2DCK Hiperface to
DSL feedback converter for Hiperface-to-DSL conversion.

Absolute Position Feature

The drive’s absolute position feature tracks the position of the motor, within the
multi-turn retention limits, while the drive is powered off. The absolute position

feature is available only with multi-turn (-P) encoders, for example, motor catalog
number VPL-Baxxxx-P.

Figure 31 - Absolute Position Retention Limits

Y

4096 Turns, Kinetix 5500 Drives

-2048

Safe Torque-off Safety
Features

Position at Power Down +2048

Kinetix 5500 drives have the capability to safely turn off the inverter power
transistors in response to a monitored digital input, according to Category 0 Stop
behavior. These drives support parallel input terminals for cascading to adjacent
drives over duplex wiring.

For applications that do not require the safety function you must install jumper
wires to bypass the safe torque-off feature. Refer to Chapter 9 on page 143 for the
STO connector pinout, installation, and wiring information.
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Notes:
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Chapter 5

Connecting the Kinetix 5500 Drive System

This chapter provides procedures for wiring your Kinetix 5500 system

components and making cable connections.

Topic Page
Basic Wiring Requirements 64
Determine the Input Power Configuration 65
Removing the Grounding Screws in Ungrounded Power Configurations 67
Grounding the Drive System 69
Wiring Requirements 7
Wiring Guidelines 72
Wiring the Power Connectors 73
Wiring the Digital Input Connectors 74
Wiring Kinetix VP Motors 75
Wiring Other Allen-Bradley Motors and Actuators 81
Capacitor Module Connections 89
External Shunt Resistor Connections 920
Ethernet Cable Connections 91
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i iri i This section contains basic wiring information for the Kinetix 5500 drives.
asic Wiring eqUIrementS g

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

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

wiring of the Bulletin 2198 drive modules prior to applying power. Once power

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

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

Routing the Power and Signal Cables

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

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

Refer to Electrical Noise Reduction on page 32 for examples of routing high and
low voltage cables in wireways. Refer to the System Design for Control of
Electrical Noise Reference Manual, publication GMC-RM001, for more

information.
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Determine the |nput Power Before wiring input power to your Kinetix 5500 system, you must determine the
Confi gur ation type of input power you are connecting to. The drive is designed to operate in

both grounded and ungrounded environments.

ATTENTION: Ungrounded and corner-grounded input power configurations are
A permitted, but you must remove the ground screws.

Refer to Removing the Grounding Screws in Ungrounded Power Configurations
on page 67 for more 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 32 - Grounded Power Configuration (WYE Secondary)

Kinetix 5500 Servo Drive 1K1
(topview) [TC |'
1=
_ Tnsfomer (WY Secondary___ 5=
i 3
i PR i
| Transformer (o Three-phase =
. T T ACLineFilter L[
— T
Three-phase i i 1 out Fus uld
Input VAC - PSS
Phase Ground ) Connect to power rail
Bonded Eablnedt = ground stud.
roun
Ground Grid or @
Power Distribution Ground \Z

The Kinetix 5500 drive has factory-installed grounding screws for grounded
power distribution.

IMPORTANT  Ifyou determine that you have grounded power distribution in your plant, you
do not need to remove the grounding screws.

Refer to Power Wiring Examples beginning on page 154 for input power

interconnect diagrams.
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Figure 33 - Corner Grounded (B-phase) Power Configuration (Delta Secondary)
I N W
Kinetix 5500 Servo Drive  LLELT |
(topview) [T |
Transformer (Delta) Secondary §
]
+—_T———— Three-phase 3]
T ACLine Filter 2]
T i
Input Fusing
L
Bonded Cabinet Connect to power rail ground stud.
Ground
Ground Grid or
Power Distribution Ground
IMPORTANT Even though corner-grounded power configurations have a ground
connection, treat them as ungrounded when installing Kinetix 5500 drive
systems.
Refer to Power Wiring Examples beginning on page 154 for input power
interconnect diagrams.
Ungrounded Power Configurations
The ungrounded power configuration (Figure 34) does not provide a neutral
ground point.
IMPORTANT  Ifyou determine that you have ungrounded or high-impedance grounded
power distribution in your facility, you need to remove the grounding screws.
Refer to Removing the Grounding Screws in Ungrounded Power Configurations
on page 67 for more information.
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Figure 34 - Ungrounded Power Configuration

Kinetix 5500 Servo Drive  [IKLT
(topview) [T

————— +
. T Thrge—phgse B[
Three-phase ! T ACLine Filter tz@
T
Input VAC : =
Input Fusing
. | ﬁgs%ﬂ
e — gblely
Chassis Ground Bonded Gab L§ 5 Connect to power rail
onded Cabinet ground stud.
Ground
Ground Grid or /| ™
Power Distribution Ground \=—

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

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

Refer to Power Wiring Examples beginning on page 154 for input power
interconnect diagrams.

Removing the Grounding Removing the grounding screws is necessary only when using ungrounded or

Screws in Un groun ded Power corner—groufld power c?nfigurations. Remo.ving the screws involves gaining
Confi ti access, opening the sliding door, and removing the screws.
onfigurations

IMPORTANT  Ifyou have grounded power distribution, you do not need to remove the
grounding screws. Go to Grounding the Drive System on page 69.

IMPORTANT  Removing the grounding screws can affect EMC performance.

Removing the grounding screws in multi-axis configurations is best done when
the drive is removed from the panel and placed on its side on a solid surface
equipped as a grounded static-safe workstation.

ATTENTION: By removing the grounding screws for ungrounded power
configurations, you no longer maintain line-to-neutral voltage protection.
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and assemblies. You are required to follow static-control precautions when you

C ATTENTION: This drive contains electrostatic discharge (ESD) sensitive parts

install, test, service, or repair this assembly. If you do not follow ESD control
procedures, components can be damaged. If you are not familiar with static
control procedures, refer to Guarding Against Electrostatic Damage, publication
8000-4.5.2, or any other applicable ESD awareness handbook.

Figure 35 - Removing the Ground Screws

Grounding Screws

Access Door
Kinetix 5500 Drive
(side view)
Lift door to meet
arrow at left.
j[ Ground screws installed
o for grounded power configuration
LF (screws installed is default setting).
Remove screws for ungrounded power.
ATTENTION: Risk of equipment damage exists. The drive ground configuration
must be accurately determined. Leave the grounding screws installed for
grounded power configurations (default). Remove the screws for ungrounded
power.
Table 29 - Grounding Screw Configurations
Ground Configuration Example Diagram | Grounding Screw Configuration Benefits of Correct Configuration
« ULand EMC compliance
+ Reduced electrical noise
Grounded (wye) Figure 32 on page 65 | Both screws installed (default setting) | « Most stable operation

+ Reduced voltage stress on components
and motor bearings

+ B-phase corner ground
+ ACfed ungrounded

) « Helps avoid severe equipment damage
rigure 55 on page 66
Figure 33 on page 66 Both screws removed when ground faults occurs

Figure 34 on page 67 + Reduced leakage current
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Grounding the Drive System

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

conventions, and definitions. Follow all applicable local codes and regulations
to safely ground your system.
For CE grounding requirements, refer to Agency Compliance on page 24.

2 ATTENTION: The National Electrical Code contains grounding requirements,

Ground the System Subpanel

Ground Kinetix 5500 drives and 2198-CAPMOD-1300 capacitor modules to a
bonded cabinet ground bus with a braided ground strap or 4.0 mm2 (12 AWG)
copper wire.

Figure 36 - Connecting the Ground Terminal

Kinetix 5500 : ’ “ | Kinetix 5500
Servo Drive ‘ ‘ ‘ ‘ ‘ ‘ Servo Drives
(standalone) (shared-bus)

NRXXXXXRXRRRRX

Braided Ground Straps
254 mm (1.0in.) by 6.35mm (0.25in.). =
Keep lengths as short as possible.

Item Description

1 Ground screw (green) 2.0 Nem (17.7 Ib«in), max
2 Braided ground strap (customer supplied)

3 Ground grid or power distribution ground

4 Bonded cabinet ground bus (customer supplied)

Refer to the System Design for Control of Electrical Noise Reference Manual,
publication GMC-RMO001, for more information.
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Ground Multiple Subpanels

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

Figure 37 - Subpanels Connected to a Single Ground Point

Follow NECand applicable
local codes.

> Bonded Ground Bus _|

00000 \ TT— [0 o

J —

Ground Grid or Power
Distribution Ground

High-frequency (HF) bonding is not illustrated. For HF bonding information,
refer to Bonding Multiple Subpanels on page 34.
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Chapter 5

Wiring Requirements

Wires must be copper with 75 °C (167 °F) minimum rating. Phasing of main AC
power is arbitrary and earth ground connection is required for safe and proper

operation.

Refer to Power Wiring Fxamples on page 154 for interconnect diagrams.

IMPORTANT

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

Table 30 - Power and I/0 Wiring Requirements

Kinetix 5500 Drive Descriotion Connects to Terminals Wire Size Strip Length Torque Value
at. No. P oin Signal AWG mm (in. Nem (Ib-in)
2198-H003-ERS
2198-H008-ERS
2198-HO15-ERS L L 212 : "1‘2) 80(031)
2198-H025-ERS o 13 13 05...06
2198-H040-ERS Mains input power D 1 (44...53)
L1 11 -~
2198-H070-ERS (6.0 10.0 (0.39)
Motor power cable
%}gg::gggggg depends on motor/
2198-HO15-ERS U u drive combination. -\ ¢ 5 5 37)
2198-H025-ERS v v ) 05...06
2198-H040-ERS Motor power w w 075...2.5 (44...53)
N N (18...14)
= e (_I)
2198-H070-ERS (Zii'.'. :?0) 10.0(0.39)
PELV/SELV CP-1 2V+ 25...05
24V power P2 24V- (14...20) 0.22...0.25
BC-1 MBRK e (19...22)
- N 9...2.
Brake power BC2 MBRK- N/A
DC Bus power o o NA@ NA@ N/A@
Shunt resistor RC-1 DC+
(frame 2and 3) RC2 H 4..05 80(031) 05...06
2198-x00-ERS Shunt resistor RC-1 SH (12...20) (44...53)
(frame 1) RC-2 DC+
§T0-1 B+
$T0-2 SB- 15 0
Safety $10-3 51 (7621 10.0(0.39) N/A
ST0-4 SC
$T0-5 52
10D-1 INT®
o 10D-2 (OM 15...0.2
Digital inputs 1003 N2 (16..24) 10.0 (0.39) N/A
10D-4 SHLD

(1) Building your own cables or using third-party cables is not an option. Use single motor cable catalog number 2090-CSxM1DF-xxAAxx. Refer to the Kinetix Motion Accessories

Specifications Technical Data, publication GMC-TD004, for cable specifications.
(2) DCbus connections are always made from drive-to-drive over the bus bar connection system. These terminals do not receive discrete wires.
(3) This signal has dual-functionality. You can use IN1 (I0D-1) as registration or Home input.

Rockwell Automation Publication 2198-UMO001C-EN-P - February 2014

n


http://literature.rockwellautomation.com/idc/groups/literature/documents/td/gmc-td004_-en-p.pdf

Chapter5  Connecting the Kinetix 5500 Drive System

following:

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

« Make sure installation complies with specifications regarding wire types,
conductor sizes, branch circuit protection, and disconnect devices. The National
Electrical Code (NEC) and local codes outline provisions for safely installing
electrical equipment.

» Use motor power connectors for connection purposes only. Do not use them to
turn the unit on and off.

« Ground shielded power cables to prevent potentially high voltages on the shield.

Wiring Guidelines Use these guidelines as a reference when wiring the power connectors on your
Kinetix 5500 drive.

IMPORTANT  For connector locations of the Kinetix 5500 drives, refer to Kinetix 5500

Connector Data on page 54.

When removing insulation from wires and tightening screws to secure the
wires, refer to the table on page 71 for strip lengths and torque values.

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

established in Establishing Noise Zones on page 35.

Follow these steps when wiring the connectors for your Kinetix 5500 drive.

1.

Prepare the wires for attachment to each connector plug by removing
insulation equal to the recommended strip length.

IMPORTANT  Use caution not to nick, cut, or otherwise damage strands as you
remove the insulation.

Route the cable/wires to your Kinetix 5500 drive.
Insert wires into connector plugs.

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

Tighten the connector screws.

Gently pull on each wire to make sure it does not come out of its terminal;
reinsert and tighten any loose wires.

Insert the connector plug into the drive connector.
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Wiring the Power Connectors This section provides examples and guidelines to assist you in making

connections to thC input power connectors.

Wire the 24V Control Power Input Connector

The 24V power (CP) connector requires 24V DC input for the control circuitry.

Figure 38 - CP Connector Wiring

Kinetix 5500 Drive
Top View

24V (CP) Connector Plug

Table 31 - 24V Power (CP) Connector Specifications

Recommended .
Drive Cat.No. | CPPin Signal Wire Size St"':.Le)“gth :f"':'l; Ya;'"e
mm2 (AWG) mm (in. *m (ID<IN
-1 U+
25...05 022...025
TSR Hoo B | - %) 7.0(0.28) e
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Wire the Input Power Connector

The input power (IPD) connector requires 195...528V AC (single-phase or

three-phase) for mains input power.
p putp

the IPD connector plug and that the plug is fully engaged in the drive connector.
Incorrect wiring/polarity or loose wiring can cause explosion or damage to
equipment.

2 ATTENTION: Make sure the input power connections are correct when wiring

Figure 39 - IPD Connector Wiring

Kinetix 5500 Drive
Top View

Input Power (IPD) Connector Plug

Table 32 - Input Power (IPD) Connector Specifications

Kinetix 5500 Drive Pin signal a;;::‘;‘i:::"ded Strip Length Torque Value
(at. No. mm? (AWG) mm (in.) Nem (Ibein)
2198-H003-ERS
2198-H008-ERS
2198-HO15-ERS + + 2156 : "1‘2) 8.0(0.31)
2198-H025-ERS L3 L3 o 0.5...06
2198-H040-ERS L2 L2 (4.4...53)
L1 L1
2198-H070-ERS i S 10.0(039)
Wiring the D|g|ta| |nput This section provides guidelines to assist you in making digital input
connections.

Connectors

Wire the Safe Torque-off Connector

For the safe torque-off (STO) connector pinouts, feature descriptions, and wiring

information, refer to Chapter 9 beginning on page 143.
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Wire the Digital Inputs Connector

The digital inputs (IOD) connector uses spring tension to hold wires in place.

Figure 40 - 10D Connector Wiring

= woy Kinetix 5500 Servo Drive
L (front view)

Digital Inputs (10D) Connector Plug

Table 33 - Digital Inputs (10D) Connector Specifications

Recommended .
Drive Cat.No. | DCPin Signal Wire Size St"'z.“)“gth L°"';'IEYG;'"°
mmZ(AWG) mm (in. *m (ID<IN
10D-1 INTD
10D-2 oM 15...0.2
2198-Hou-ERS | 13 o 062 10.0(0.39) N/A
10D-4 SHLD

(1)  This signal has dual-functionality. You can use IN1 (I0D-1) as registration or Home input.

Wiring Kinetix VP Motors The Kinetix 5500 drives with Kinetix VP motors use a single cable that includes
conductors for motor power, brake, and encoder feedback. Standard and
continuous-flex (Bulletin 2090) cables are available with and without the motor
brake conductors.

IMPORTANT Due to the unique characteristics of single cable technology, designed for
and tested with Kinetix 5500 drives and Kinetix VP motors, you cannot
build your own cables or use third-party cables.

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

Table 34 - Single Cable Catalog Numbers

. . Motor Cable Cat. No. Motor Cable Cat. No.
Motor Family Feedback Kit Cat. No. Motor Cat. No. (with brake wires) (without brake wires)
S . I VPL-A/Bxxxx 2090-CSBM1DF-xxAAxx (standard) cables i :
Kinetix VP 2198-KITCON-DSL VPS-Brooi 2090-CSBM1DF-xrAFex (continuous-flex) cables 2090-CSWM1DF-xxAAxx (standard) cables
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Refer to Kinetix 5500 Drive and Motor/Actuator Wiring Examples on page 159

for an interconnect diagram.

Motor Power Connections

Figure 41 - MP Connector Wiring

= w=oy | Kinetix 5500 Servo Drive
(=] (front view)

Motor Power (MP) Connector Plug

Motor Cable
Shield Clamp

T~

the MP connector plug and that the plug is fully engaged in the module
connector. Incorrect wiring/polarity or loose wiring can cause an explosion or
damage to equipment.

2 ATTENTION: Make sure the motor power connections are correct when wiring

Table 35 - Motor Power (MP) Connector Specifications

Recommended .
Drive Cat. No. Pin Signal/Wire Color | Wire Size Stru:ALe)ngth Lorq;:lte) \!a)lue
mm2 (AWG) mm (in. *m (IDeIN
2198-H003-ERS et ot
2198-H008-ERS ! o
2198-HO15-ERS 3 U Brown drive combination. | ¢ (9 31)
2198-H025-ERS W \)lv Elﬂ‘;k 075, 25 ?.5...0.63)
2198-H040-ER RARREL 44..5.
98 HOH0-ERS L | Green/Yellow | (18...14) max
) 25...6
2198-H070-ERS (14."10) max 10.0(0.39)
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Motor Brake Connections
Figure 42 - BC Connector Wiring
|
— Kinetix 5500 Servo Drive
[ =] (front view)
Motor Brake (BC) Connector Plug
Motor Cable
Shield Clamp
\ I
Table 36 - Motor Brake (BC) Connector Specifications
. Recommended .
Drive Cat.No. | Pin \SAII?r';a(I{) lor Wire Size Str||:4lt;ngth L?rq:;.Ya)lue
(AWG) mm (in. m (Ib-in
BC-1 MBRK+/Black
2198-Hoor-ERS A 7.0(0.28) ?1'292' : '20'22)5
BC-2 MBRK-/White el
(1) Motor brake wires are part of the 2090-CSBM1DF-xxAAxx motor cable.
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Motor Feedback Connections

Single motor cable feedback connections are made by using the

2198-KITCON-DSL feedback connector kit.

IMPORTANT Ambient temperature for Kinetix 5500 drive enclosures when using the

2198-KITCON-DSL feedback connector kitis 0...50 °C(32...122 °F).

Figure 43 - MF Connector Wiring

hﬁ:@ Kinetix 5500 Servo Drive
(front view)
5oTo Refer to Kinetix 5500 Feedback Connector
Kit Installation Instructions, publication
2198-IN002, for connector kit specifications.
) Mounting Screws (2)
Motor Feedback
Connector Kit 2198-KITCON-DSL
Feedback Connector Kit
Motor Cable Exposed Shield
Shield Clamp Connector
Housing I
Feedback Cable
2090-CSxM1DF-18AAxx (EPWR+, EPWR-)

Motor Cable

Grounding Plate

Table 37 - Motor Feedback (MF) Connector Specifications

. . Signal/ Wire Size Strip Length Torque Value
Drive Cat.No. | Pin Wire Color AWG mm (i) Nem (Ibein)
MF-1 D+/Blue
2198-Hxxx-ERS 22 10.0(0.39) 0.4(3.5)
MF-2 D-/White/Blue

IMPORTANT The feedback bundle in 2090-CSxM1DF-18AAxx motor cables (typically used
with frame 1 drives) route around the shield clamp (as shown in Figure 43).
The feedback bundle in 14 and 10 AWG cables (typically used with frame 2

and 3 drives) route with the power and brake wires inside the cable shield.
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Apply the Single Motor Cable Shield Clamp

Factory-supplied 2090-Series single motor cables are shielded, and the braided
cable shield must terminate at the drive during installation. A small portion of the
cable jacket has been removed to expose the shield braid. The exposed area must
be clamped (with the clamp provided) at the bottom front of the drive.

SHOCK HAZARD: To avoid hazard of electrical shock, make sure shielded power
cables are grounded according to recommendations.

TIP (ables for Kinetix VP motors (catalog numbers 2090-CBxM1DF-18AAxx) do not
route the feedback bundle under the shield clamp. The same cables with 14 or
10 AWG conductors have the feedback bundle within the cable shield braid.

This procedure assumes you have completed wiring your motor power, brake, and
feedback connectors and are ready to apply the cable shield clamp.

Follow these steps to apply the motor cable shield clamp.

1. Loosen the clamp screws and remove at least one of the screws.

Figure 44 - 18 AWG Cable Installation

Kinetix 5500 Servo Drives,
Frame 1 or 2, Front View @
(frame 1is shown) @ Motor Power
@ (MP) Connector
2198-KITCON-DSL |
Motor Feedback - Motor Brake
Connector Kit (BC) Connector
] Exposed shield braid
Motor Cable T under clamp.
Shield Clamp ~
Shield Clamp Screws (2)
i 2.0 Nem (17.7 Ibein), max
Feedback cable routed _—" Bulletin 2090 Single Motor Cable

around the shield clamp.

When the drive/motor combination calls for 18 AWG cable, the feedback
cable routes around the motor cable shield clamp.
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Figure 45 - 14 and 10 AWG Cable Installation

Kinetix 5500 Servo Drives,
Frame 2 or 3, Front View Motor Power
(frame 2 is shown) (MP) Connector
2198-KITCON-DSL Clamp features apply to all
Motor Feedba(.k Motor Brake frame sizes.
Connector Kit (BC) Connector -
Retention Screw ©
(loosen, do not remove) O
Feedback cable routed
within the shield braid. . I ‘
) ) orque clamp screws to
Exposed shield braid 2.0 Nem (17.7 Ibein), max
+ under clamp.
Motor Cable
Shield Clamp ™
| Shield Clamp Screws (2)

Bulletin 2090 Single Motor Cable

When the drive/motor combination calls for 14 or 10 AWG cable, the
feedback cable routes along with the power and brake wiring.

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

3. Tighten the clamp screws. Torque value 2.0 Nem (17.7 Ibein) max.
4. Repeat step 1 through step 3 for each drive in multi-axis configurations.
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Wiring Other Allen-Bradley
Motors and Actuators

Rockwell Software

» Support Center

» Snfhware Patrhes

Kinetix 5500 drives are also compatible with other Allen-Bradley servo motors
and actuators when wired at the drive by using the Hiperface-to-DSL feedback
converter kit, catalog number 2198-H2DCK. The kit is required for converting
the 15-pin Hiperface feedback signals to 2-pin DSL feedback signals.

Table 38 - Compatible Motors and Actuators

Motor/Actuator Families " Encoder Feedback Type

MP-Series low-inertia motors (Bulletin MPL)

MP-Series medium-inertia motors (Bulletin MPM)

MP-Series food-grade motors (Bulletin MPF)

Single-turn or multi-turn

MP-Series stainless-steel motors (Bulletin MPS) high-resolution, absolute

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

MP-Series electric cylinders (Bulletin MPAR)

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

(1) The 2198-H2DCK converter kit is currently compatible with only 400V-class motors and actuators. Kits with 200V-class compatibility
are coming soon.

IMPORTANT To configure these motors and actuators with your Kinetix 5500 servo drive,
you must have drive firmware 2.001 or later and the Logix Designer
application, version 22 or later, or the AOP for 2198 Kinetix Drives.

Update Kinetix 5500 Add-On Profile

IMPORTANT  TheKinetix 5500 Add-On Profile is independent of the Logix Designer
application releases. Update your Kinetix 5500 Add-On Profile to make sure
your application runs correctly.

Add-On profiles (AOP) are available for download at the Custom Downloads
Add-On Profiles website: https://download.rockwellautomation.com/esd/

download.aspx?downloadid=addonprofiles

Follow these steps to download the Kinetix 5500 Add-On profile.

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

Custom Download Files

The following items are available for download with this Download ID only.

Release Download
Description Download Code Version Release Date  MNotes Size Comments

2. Check AOP for Kinetix 5500 drives.
3. Click Download Now and accept the user license agreement.

If prompted to install the Download Manager, allow the installation.
4. Click the Add-On Profile icon and follow the download instructions.

5. Extract the AOP zip file and run Setup.
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Motor Power and Brake Connections

The motors and actuators in Table 38 have separate power/brake and feedback
cables. The motor power/brake cable attaches to the cable clamp on the drive and
wires to the MP and BC connectors, respectively.

Table 39 - Current Motor Power Cable Compatibility

Motor Power Cables "
(without brake wires)

Motor Power Cables "

Motor/Actuator Cat. No. (with brake wires)

MPL-B15xxx-xx7xAA, MPL-B2xxx-xx7xAA,
MPL-B3xxx-xx7xAA, MPL-BAxxx-xx7xAA,
MPL-B45xxx-xx7xAA, MPL-B5xxx-xx7xAA,

MPL-Béxxx-xx7xAA

2090-CPBM7DF-xxAAxx
(standard) or

MPM-Buxxxx, MPF-Bxxxx, MPS-Bxxxx

2090-CPBM7DF-xxAFxx

(continuous-flex)

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

MPAS-Bxxxx1-V055xA, MPAS-Bxxxx2-V205xA
MPAI-Bxxxx, MPAR-B3xxx,
MPAR-B1xxx and MPAR-B2xxx (series B)

(1) Refer to the Kinetix Motion Accessories Specifications Technical Data, publication GMC-TD004, for cable specifications.

Refer to Motor Power Connections on page 76 and Motor Brake Connections

on page 77 for the MP and BC connector specifications.
P

Table 40 - Legacy Motor Power Cables

Motor Cable Description (at. No.
Power/brake, threaded 2090-XXNPMF-xxSxx
Standard
Power-only, bayonet 2090-XXNPMP-xxSxx

Power/brake, threaded 2090-CPBMA4DF-xxAFxx

Continuous-flex Power-only, threaded 2090-CPWMA4DF-xxAFxx

Power-only, bayonet 2090-XXTPMP-xxSxx

To use your existing Bulletin 2090 cables with Kinetix 5500 drives, some
preparation is necessary so that the cable shield, conductor, and strip lengths are
correct. Follow these cable preparation guidelines:

e Trim the shield flush so that no strands can short to adjacent terminals.

o Measure the conductor lengths and include a service loop.

e Remove just enough insulation to provide the proper strip length.
Maximum Cable Lengths

The power cable length for Kinetix 5500 drive and MP-Series motor/actuator
combinations is limited to 20 m (65.6 ft); however, you can replace the existing
motor power/brake cable with a 2090-CSBM1DF-xxA Axx single motor cable to
extend the length up to 50 m (164 ft).

IMPORTANT When replacing your existing motor power/brake cable with a 2090-
(SBM1DF-xxAAxx single motor cable, only the motor power and brake
conductors are used. Cut off the feedback conductors in the single motor

cable and reuse the existing 2090-Series feedback cable.
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Motor Power/Brake Cable Preparation

Power cable preparation on existing 16 and 14 AWG cables is sufficient to reuse
on Kinetix 5500 frame 1 and 2 drives, except for the brake conductors, which are
much longer than required.

However, for frame 3 drives with 14 or 10 AWG cables, the overall length of the
cable preparation area needs to be increased for the motor power conductors to
reach the MP connector and also provide a proper service loop.

Follow these steps to prepare your existing brake conductors and 14 or 10 AWG
power cable.

1. Remove a total of 325 mm (12.8 in.) of cable jacket from your existing

cable.
This exposes additional cable shield.
2. Remove all but 63.5 mm (2.5 in.) of the shield.
3. Cover 12.5 mm (0.5 in.) of the shield ends and an equal length of the

conductors with 25 mm (1.0 in.) of electrical tape or heat shrink.

Do the same on the other side of the cable shield. This keeps the shield
ends from fraying and holds the conductors together.

4. Cut the brake conductors back to 163 mm (6.4 in.) and trim the shield
braid at the base of the jacket.

The shield braid covering the brake conductors is not needed.

5. Remove the specified length of insulation from the end of each wire.

This example applies to existing 2090-Series cables and 2090-Series single motor
cables. If you are using a 2090-CSBM 1DF-xxAAxx single motor cable, you can
remove the shield braid covering the brake conductors.

Figure 46 - Power/brake Cable (14 and 10 AWG)

325(128) ™ Dimensions are in mm (in.)

- 262(10.3) ————

) ¢ 8.0(0.31) Frame 1and 2 drives
| 10.0 (0.39) Frame 3 drives

Electrical Tape

: or Heat Shrink

Motor Conductors

ERET] = Brake
— -«— 25.0(1.0) Conductors

51,0 (2.0) — | | | e 155(6.1)—»| |e— 70(029)
Li 21(87) ——»

l———— 284 (11.)) —————————»

(1) The overall shield braid covering the brake conductors can be removed.
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Apply the Motor Power/brake Shield Clamp

The power/brake cable shield attaches to the drive cable clamp. A clamp spacer is
included with the kit for cable diameters that are too small for a tight fit within
the drive clamp alone.

¢ Routing the conductors with service loops provides stress relief to the
motor power and brake conductors.

o Make sure the cable clamp tightens around the cable shield and provides a
good bond between the cable shield and the drive chassis.

IMPORTANT If the power/brake cable shield has a loose fit inside the shield clamp, insert
the clamp spacer between the shield clamp and the drive to reduce the
clamp diameter. When the clamp screws are tight, 2.0 Nem (17.7 Ib«in), the
result must be a high-frequency bond between the cable shield and the
drive chassis.

Figure 47 - Cable Clamp Attachment

W g H’g‘w@ﬂbﬁbﬁbﬂ ] b@ﬁ ?r’;ﬁ}jﬁ] Tr‘]"ﬂ%‘jﬁ] W _9@:‘"-[
® (]
Service Loops
Frame 1 Frame 2 Frame 3
Servo Drive Servo Drive Servo Drive
(lamp Compressed
Around Shield

(no spacer required)

Servo Drive

Clamp Spacer Added
(small diameter cable)

[
n.\\

] Clamp Spacer (if needed)

ﬁg Shield Clamp

é é Clamp Screws

2.0Nem (17.7 lbein)

Insert the clamp spacer when
the cable diameter is smaller
than the drive clamp alone.
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Motor Feedback Connections

The feedback cable attaches to the 2198-H2DCK converter kit and is wired to
the 10-pin connector. Bulletin 2090 feedback cables require preparation to make
sure the shield clamp attaches properly and conductors route smoothly to the
10-pin connector terminals.

IMPORTANT Ambient temperature for Kinetix 5500 drive enclosures when using the
2198-H2DCK feedback converter kitis 0...40 °C (32...104 °F).

All of the current and legacy feedback cables listed below are compatible with the
2198-H2DCK converter kit.

IMPORTANT Only Allen-Bradley motors and actuators with single-turn or multi-turn
high-resolution absolute encoders are compatible.

Table 41 - Motor Feedback Cable Compatibility

Feedback Kit

Motor/Actuator Cat. No. Cat. No. Cable Cat. No.
MPL-B15xxx-V/EX7xAA
MPL-B2xxx-V/Ex7xAA
MPL-B3xxx-S/Mx7xAA
MPL-B4xxx-S/Mx7xAA
MPL-B45xxx-S/Mx7xAA
MPL-B5xxx-S/Mx7xAA

2090-CFBM7DF-CEAAXX
MPL-Béxxx-S/Mx7xAA 2090-CFBM7DD-CEAAXX
MPM-BXXXX—S/M 2090-CFBM7DF-CERAXx

2198-H2DCK (standard) or

MPF-Bxxxx-S/M 2090-CFBM7DF-CEAFxx

2090-CFBM7DD-CEAFxx
MPS-Bxxxxx-S/M 2090TCFBM7DF—CDAFXX
MPAS-Brxox1-VOSSXA (continuous-fex)
MPAS-Bxxxx2-V205xA
MPAR-B1xxxx-V and MPAR-B2xxxx-V (series B)
MPAR-B3xxxx-M
MPAI-BxxxxxM3

Table 42 - Legacy Motor Feedback Cables

Motor Cable Description Cable Cat. No.

2090-XXNFMF-Sxx

Encoder feedback, threaded | 5100 | /v\ERMF S

Standard 2090-UXNFBMP-Sxx

Encoder feedback, bayonet
2090-XXNFMP-Sxx

Encoder feedback, bayonet 2090-XXTFMP-Sxx

Continuous-flex

Encoder feedback, threaded | 2090-CFBM4DF-CDAFxx
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Figure 48 - 2198-H2DCK Converter Kit Pinout

'I:Wl Terminal | Signal Wire Color Strip Length | Torque Value

IR mm (in.) Nem (lbein)
&~ 1 SIN+ Black
1~} 10-pin g 2 SIN- White/Black
O~ L connector i
® n E H 3 (0S+ Red
Qe E H 4 (0S- White/Red
0 '; [T m 5 DATA+ Green 022.. 0.5
0= s o . 5.0(0.2) (9. 29
§=|I] 6 ECOM White/Gray RARRES
Ol= ] e 7 EPWR_9V? | Orange

H / 10 DATA- White/Green

“ 1 TS+ White/Orange

O — \ O 14 EPWR_SV? [ Gray
Q=J L’=,

(1) The ECOM and TS- connections are tied together and connect to the cable shield.
(2) The converter kit generates 9V from a 12V supply coming from the drive. The 9V supply is used by
9V encoders in 400V-class motors.

Motor Feedback Cable Preparation

Follow these steps to prepare feedback cables.

1. Remove 115 mm (4.5 in.) of cable jacket and 103 mm (4.0 in.) of cable

shield.

IMPORTANT  This length of wire is needed to provide a service loop for the longest
wires terminated at the 10-pin connector. However, most wires need to
be trimmed shorter, depending on the terminal they are assigned to.

2. Determine the length for each of the 10 wires and trim as necessary.

3. Remove 5.0 mm (0.2 in.) of insulation from the end of each wire.

(able Jacket

(able Shield

Dimensions are in mm (in.)

5.0(0.2) 4| |«

L 103 (4.0)

11545 —————»
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Apply the Converter Kit Shield Clamp
Follow these steps to apply the converter kit shield clamp.

1. Apply the shield clamp to the 12 mm (0.5 in.) of exposed cable shield to
achieve a high-frequency bond between the shield braid and clamp.
Apply 0.30 Nem (2.6 Ibein) torque to each screw.

Shield Clamp Clamp Turned Over

Smaller Diameter
(Cables

Larger Diameter
(ables

IMPORTANT  Ifnecessary, turn the shield clamp over to achieve a high-frequency
bond with the shield braid on smaller diameter cables.

TIP You can also remove filler strands from beneath the shield braid if that
helps to achieve a tight fit whether the clamp is turned over or not.
2. Route and insert each wire to its assigned terminal.

Include a service loop, as shown in Figure 49, and refer to the connector
pinout in Figure 48.

3. Tighten each terminal screw.
Apply 0.22...0.25 Nem (1.9...2.2 Ibein) torque to each screw.

4. Gently pull on each wire to make sure it does not come out of its terminal;
reinsert and tighten any loose wires.

5. Attach the tie wrap for added stress relief.
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Table 43 - 2090-CFBM7DF-CEAxxx Feedback Cables

MPL-B15xxx. .. MPL-B2xxx-V/Ex4/7xAR | MPL-A15xxx. .. MPL-A2xxx-V//Ex4/7xAA
MPF/MPS-Bxxx-M/S MPF/MPS-A3xx-M/S
MPF-A5xxx-M/S MPF/MPS-Adxx-M/S
MPF/MPS-A45xx-M/S
Rotary Motors . . g MPS-A5xxx-M/S
e S APLBSST|
MPM-A165xcx. .. MPM-A215)00¢ MPL-A4ix-M/SKTxAA Converter Kit Pin
MPM'B)ﬂﬂDﬂ{'M}é MPL-A45xxx-M/SX7xAA
MPM-A115xxx. . .MPM-A130xxx-M/S
. MPAS-Bxxxxx-VxxSxA MPAS-Axxxxx-\xxSxA
Linear Actuators | y1paR By, MPAI-Biook MPAR- Aoy, MPAI-Aox
1 Sin+ Sin+ 1
2 Sin- Sin- 2
3 Cos+ Cos+ 3
4 Cos- Cos- 4
5 Data+ Data+ 5
6 Data- Data- 10
9 Reserved EPWR_5V 14
10 ECOM ECOM 60
n EPWR_9V Reserved 7
12 ECOM ECOM 6
13 TS+ TS+ N

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

These motors and actuators require the 2198-H2DCK Hiperface-to-DSL feedback converter kit. The converter kit is currently compatible with only 400V-class
motors and actuators and 200V-class motors and actuators with 9V encoders. Kits compatible with all 200V-class motors and actuators are coming soon.

FEl o

88

Converter Kit Mounting Hole
with Protective Cover Removed
(frame 1 drive example shown)

(catalog number 2198-H070-ERS)

(catalog numbers 2198-H015-ERS,
2198-H025-ERS, and 2198-HO40-ERS) | |

A mounting bracket is included with the 2198-H2DCK converter kit to secure
the kit to the drive. Install the mounting bracket in the mounting position
specific to the frame size of your drive.

Figure 49 - Wiring the 2198-H2DCK Feedback Converter Kit

Frame 1 Mounting Position

(catalog numbers 2198-H003 ERS
and 2198-H008-ERS)

Frame 2 Mounting Position

Frame 3 Mounting Position H:lﬁ

Service Loops

Tie Wrap for

Refer to Hiperface to DSL Feedback Converter Kit Installation Instructions,
publication 2198-IN006, for converter kit specifications.

~a—— Mounting Screws (2)

(] (o]

O O K:
O O E 10-pin
1 Connector |
/

-
O O
I ]
1 \A |
Shrink-wrapped _—""
Insulation
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Shield Clamp

Stress Relief

Clamp Screws (2)

Turn shield clamp over to
secure small cables.
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Chapter 5

Capacitor Module
Connections

Follow these guidelines when wiring the 2198-CAPMOD-1300 capacitor

module:

o Wire relay output (MS) connections to the Logix5000 controller
(optional).

e Refer to Kinetix 5500 Capacitor Module wiring example on page 155.

e Refer to Kinetix 5500 Capacitor Module Status Indicators on page 132 for

troubleshooting the module status indicator and relay output.

o Refer to the installation instructions provided with your Bulletin 2198
capacitor module, publication 2198-IN004.

IMPORTANT

To improve system performance, run wires and cables in the wireways as
established in Chapter 2.

Connections to the DC bus and 24V control power must be made with the
shared-bus connection system.

Figure 50 - Capacitor Module Wiring

1 (s
@]
e

Kinetix 5500

[ ]

75 |-

MODULE
STATUS

Front View

Kinetix 5500 Capacitor Module

Top View

[ﬂ Kinetix 5500 Capacitor Module

Item | Description

1 Module status (MS) connector (relay output)
2 Module status indicator

3 DC bus (DC) connector (under cover) (V' @

4 24V control input power (CP) connector @

The DCbus connector ships with a protective knock-out cover
that can be removed for use in shared-bus configurations.

The shared-bus connector set for the capacitor module, catalog
number 2198-KITCON-CAP1300, is included for connection to the
upstream drive. Replacement kits are also available.

Table 44 - Capacitor Module Connector Specifications

; Recommended .
E:?a'::)tor Module Pin signal Wire Size Stru:'Le)ngth :lorqzlls Ya)lue
- NO. mm? (AWG) mm (in. +m (Ibein
MS-1 RELAY+
2198-CAPMOD-1300 Y 7002 | %205
MS-2 RELAY- (28...16) (19...22)
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External Shunt Resistor Follow these guidelines when wiring your 2097-Rx shunt resistor:
Connections e Refer to External Shunt Resistor on page 38 for noise zone considerations.

o Refer to Shunt Resistor Wiring Example on page 158.
e Refer to the installation instructions provided with your Bulletin 2097
shunt resistor, publication 2097-IN002.

IMPORTANT  Toimprove system performance, run wires and cables in the wireways as
established in Chapter 2.

Figure 51 - RC Connector Wiring

Kinetix 5500 Drive
Top View

Table 45 - Shunt Resistor (RC) Connector Specifications

Recommended .
Drive Cat.No. | Pin Signal Wire Size Struz.Le)ngth Lorq:; Va)lue
mm? (AWG) mm (in. om (Ibein
2198-H003-ERS | RC-1 SH
2198-HO08-ERS | RC-2 DC+
4,..05 0.5...06
2198-H015-ERS 8.0(0.31)
2198-H025-ERS | RC-1 DC+ (12...20 (44...53)
2198-H040-ERS | RC-2 SH
2198-H070-ERS

IMPORTANT  You must disconnect the internal shunt wires at the RC connector before
connecting the Bulletin 2097 shunt resistor wires.

Table 46 - Shunt Resistor Selection

. Bulletin 2097 Shunt Resistor
Drive Cat. No. Cat. No.
2198-H003-ERS
2198-H008-ERS
2097-R7
2198-H015-ERS
2198-H025-ERS
2198-H040-ERS
2097-R6
2198-H070-ERS
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Ethernet Cable Connections

This procedure assumes you have your CompactLogix 5370 controller or
ControlLogix EtherNet/IP module and Kinetix 5500 drives mounted and are
ready to connect the network cables.

The EtherNet/IP network is connected by using the PORT 1 and PORT 2
connectors. Refer to page 54 to locate the Ethernet connectors on your
Kinetix 5500 drive. Refer to the figure below to locate the connectors on your
CompactLogix 5370 controller.

Shielded Ethernet cable is available in several standard lengths. Refer to the

Kinetix Motion Accessories Specifications Technical Data, publication
GMC-TDO004, for more information.

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

Figure 52 - CompactLogix Ethernet Port Location

[T

CompactLogix L36ERM

o Do CompactLogix 5370 Controllers
e o (1768-L36ERM controller is shown)

@ Lien-sradiey

O ;

wal> A 1z | ] Fontiew

Port 1 Bottom View
Port 2

The CompactLogix 5370 controllers accept linear, ring (DLR), and star network
configurations. Refer to Typical Communication Configurations on page 20 for
linear, ring, and star configuration examples.

IMPORTANT  When using an external Ethernet switch for routing traffic between the
controller and the drive, switches with IEEE-1588 time synchronization
capabilities (boundary or transparent clock) must be used to make sure switch
delays are compensated.

Rockwell Automation Publication 2198-UM00TC-EN-P - February 2014 91


http://literature.rockwellautomation.com/idc/groups/literature/documents/td/gmc-td004_-en-p.pdf

Chapter5  Connecting the Kinetix 5500 Drive System

Notes:
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Chapter 6

Configure and Start the
Kinetix 5500 Drive System

This chapter provides procedures for configuring your Kinetix 5500 drive system
with a Logix5000 controller.

Topic Page
Understanding the Kinetix 5500 Display 9%
Configure the Drive 98
Configure the Logix5000 EtherNet/IP Controller 9
Apply Power to the Kinetix 5500 Drive 15
Test and Tune the Axes 17
Understanding Bus Sharing Group Configuration 121
TIP Before you begin, make sure you know the catalog number for each

drive component, the Logix module and /or controller, and the servo
motor used in your motion control application.

Rockwell Automation Publication 2198-UMO001C-EN-P - February 2014 93



Chapter6  Configure and Start the Kinetix 5500 Drive System

Understanding the The Kinetix 5500 drive has two status indicators and an LCD status display. The
. . . indicators and display are used to monitor the system status, set network
Kinetix 5500 Dlsplay parameters, and troubleshoot faults. Four navigation buttons are directly below
the display and are used to select items from a soft menu.

Figure 53 - Kinetix 5500 Drive LCD Display and Status Indicators

PRECHARGE
192.168.1.1
DCBUS: 0.3V

SETUP B MENU

I
Soft Menu

- <O
~~_ Kinetix5500 ¥

— PRECHARAGE
192.168.1.1

Status Indicators (see page 131)

DCBUS: 0.3V
SETUP | MENU |

Navigation Buttons
o000 ]

This is the Home screen. The SETUP selections are tied to the two left-side
buttons and the MENU selections are tied to the two right-side buttons.

PRECHARAGE
192.168.1.1
DCBUS: 0.3V

SETUP @ MENU

© O 0O Q

Setup Buttons Menu Buttons

The soft menu provides a changing selection that corresponds to the current
screen. Use the navigation buttons to perform the following.

Each soft menu item is executed by pressing the

navigation button directly below the item, as ESC Press to go back. Pressing enough times results in the HOME screen.

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

MAIN MENU

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

m Press to select a menu item.

Press to return to the Home screen.

HOME
Press to display the list of active fault codes.

Press to display the fault text (exception code in troubleshooting tables). M

INFO Press to display the fault details (the problem in troubleshooting tables). m

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

(1) Refer to Fault Codes beginning on page 126 to review the troubleshooting tables.
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Chapter 6

Menu Screens

The menu screens provide information about the drive, motor, and fault log.
There are no choices to make or settings to save. Press one of the MENU buttons

to access the menu.

You can use the soft menu items and navigation buttons to

view the information.

Table 47 - Navigating the Menu

MAIN MENU

MOTOR INFO
(VEA

Menu/Sub Menu

Selections Attributes Description Example Values
Catalog number 2198-H008-ERS
Firmware revision FWREV:1.1.33
Drive Info
Hardware revision HWREV: 1.1
Serial number SERIAL#XXXXXXXXXXX
Model number MODEL: VPL-B1003C
Motor Info

Serial number

SERIAL#: XXXXXXXXXXX

Diagnostics>
Drive Diagnostics

Bus diagnostics

BUS VOLT: 0.0V

BUS CUR: 0.0A

Converter diagnostics

CONV UTIL: 0.7%

CONV TEMP: 31.7C

Inverter diagnostics

INV UTIL: 0.0%

INVTEMP: 31.7C

Shunt utilization

SHUNT UTIL: 0.0%

Diagnostics>
Motor Diagnostics

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

Serial number

SERIAL#XXXXXXXXXXX

Resolution RESOLUTION: 262144
Number of turns NO OF TURNS: 1
Encoder temperature ENCTEMP:33.7C
Supply voltage SUPPVOLT:11.3V
The link quality attribute indicates how noisy a communication link is and also indicates
Diagnostics> . . if there is a communication link already established at the drive end. The LINK QUAL .
Enc?,de, Diagnostics Link quality value must always be 100%. Persistent values below 100% indicates a poor feedback LINKQUAL:100.0%
ground connection.
Similar to Link Quality, RSSI reports the quality of link as seen at the motor end by the
Remote signal strength indicator | encoder. RSSI value must always be 100%. Persistent values below 100% indicates a RSSI:100.0%
poor feedback ground connection.
Accumulated position erfors glézibsairll aggregated number of errors in the primary position feedback channel of DSL POS ERRORS: 1
" This is an aggregated number of errors on a secondary communication channel of the )
Channel position errors DSL feedback. CHNL ERRORS: 5
Fault text Fault code as listed in Fault Codes beginning on page 126. FLT 545 - FDBK COMM FL
The number of consecutive missed or corrupted
Fault Log Fault details The problem as reported in Fault Codes on page 126. serial data packets from the intelligent feedback
device has exceeded a factory set limit
Fault help The Possible Solution as reported in Fault Codes on page 126. Check motor feedback cable and connector
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Setup Screens

The setup screens provide the means of changing drive settings, for example, the
IP address. Press one of the SETUP buttons to access the setup screens.

You can use the soft menu items and navigation buttons to

view the information and make changes.

Press &= to validate your changes:
o If the change is invalid, the value doesn’t change.

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

changed attribute.

SETTINGS
NETWORK
DISPLAY

AV AR

STATICIP

IMPORTANT

You must cycle control power to make network configuration changes
persistent. In this example, the IP address was changed. The change takes
affect and the asterisk disappears after control power is cycled.

Display configuration changes take effect immediately.

Table 48 - Navigating the Settings Menu

Settings Menu Selections Sub Menu Selections Attributes Default Description
IP address 192.168.1.1 Indicates current IP address
->StaticIp Subnet mask 255.255.255.000 | Indicates current subnet mask
Network Gateway 192.168.001.001 | Indicates current gateway
On Turns DHCP on
DHCP
Off Turns DHCP off
30sec...NEVER
Backlight Timeout (NEVER=no timeout period, | ->3 min M Sets backlight timeout period of the display
the backlight is always on)
Contrast -10...+10 0 Contrast setting of the display
->DcBus ™ DCbus voltage
ENCTEMP Encoder temperature in °C
INVUTIL Inverter utilization in percent
INV TEMP Inverter temperature in °C
Display CONV UTIL Converter utilization in percent
2 CONV TEMP Converter temperature in °C
(yclic Data Select
SHUNT UTIL Shunt utilization in percent
MOTOR UTIL Motor utilization in percent
SPEED RPM
OUTPWR Output power in watts
OUT FREQ Output frequency in hertz
OUT CUR Qutput current in amps

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

96
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Startup Sequence

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

owr owr
Kinetix 55- until Kinetix 5500 is spelled out. .. Kinetix 5500
then...
Rockwell
Automation
then...
SELF-TEST SELF-TEST
FWREV: 1.1.33 FWREV: 1.1.33
75% - until the test is complete. ... 100%

Next, the axis state, the IP address, and the PRECHARAGE || <~ Axis State
default cyclic data attribute (in this example 192168.1.1 || <—IPAddress
DC bus voltage) appears. In addition, the S < Cyclic Data Attribute
SETUP and MENU soft keys are displayed.

This is the Home screen.

In this example PRECHARGE is the axis state attribute. Table 49 lists the other

axis states and their descriptions.

Table 49 - Axis States on the Home Screen

Axis State Description

STANDBY The drive is waiting to receive configuration information from the controller.
CONNECTING The drive is trying to establish communication with the EtherNet/IP controller.
(ONFIGURING The drive is receiving configuration information from the controller.
SYNCING The drive is waiting for a successful Group Sync service.

STOPPED The drive is fully configured, but the control loops are not enabled.
PRECHARGE The drive is ready for mains input power.

RUNNING The drive is enabled and/or running.

TESTING The drive is actively executing a test procedure, for example, a hookup test.
STOPPING The drive is decelerating to a stop as the result of a disable.

ABORTING The drive is decelerating to a stop as the result of a fault or an abort request.
MAJOR FAULTED | The drive is faulted due to an existing or past fault condition.
STARTINHIBITED | The drive has an active condition that inhibits it from being enabled.
SHUTDOWN The drive has been shut down.
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Configure the Drive

98

You can include the drive in your Logix Designer application by adding it to a
configured EtherNet/IP module or controller and adding it under the

I/O configuration tree. After setting network parameters, you can view the drive
status information in Studio 5000 software and use it in your Logix Designer
application.

Set the Network Parameters

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

2. If STATICIP, then press = oo configure the following parameters:
e IP address

o Gateway

e Subnet mask

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

Refer to Setup Screens on page 96 for help setting the network parameters.
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Configure the Logix5000
EtherNet/IP Controller

Configure the Logix5000 Controller

Follow these steps to configure the controller.

Rockwell Soﬂware; =5
Studio 5000

Sample Project Help
From Upload

Recent Projects

B Sample Project#002_sb 8 My Super Cool Machine B Sample Project #2-001 B My First Machine001254
W John's Bottling Station [ Filing Station 45.44Bxc3 @ Pete's Dragon Project [ Filing Station 38-AACZ.1

2. From the File menu, choose New.

The New Controller dialog box appears.

These procedures assume that you have wired your Kinetix 5500 drive system. In
this example, the CompactLogix 5370 controller is used.

For help using Studio 5000 software and the Logix Designer application as it

applies to configuring the ControlLogix or CompactLogix controllers, refer to
Additional Resources on page 12.

1. Apply power to your controller and open your Logix Designer application.

New Controller |E|
Vendor: Alen-Bradley
Type: 1769-L36ERM CompactLogi™ 5370 Cortraller -
Revision: 21 2 Cancel
Redundancy Enabled Help
MName: L.lM_(.ZéntmI.Ier
Description: -
razsis Type: | crione>
Slat |0
Create In: C:\Users'mpodolst Documents* Studio 5000 Projects Browse...
Security Authority: No Protection ']
[ Use enly the selected Security Authority for Authertication and
Authorization

3. Configure the new 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.
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4. Click OK.
The new controller appears in the . £5 V0 Configuration
: £l 1763 Bus
Controller Orga}mzer under the i ot T——
I/O Configuration folder. & Ethernet
i [§€ 1769-L36ERM UM_Controller
S. From the Edit menu, choose Controller
Properties.
The Controller Properties dialog box appears.
@ Controller Properties - UM_Controller = 'E”?J
i Memory I Intemet Protocol l Port Configuration I MNetwork I Security I Data Logging l Alam Log |
! General I Major Faulis I Minor Faults ! Date/Time™ | Advanced I SFC Bxecution | Project I Monvolatile Memory |
i The Date and Time displayed here is Controller local time, not workstation local time.
Use these fields to corfigure Time attributes of the Controller.
Date and Time: d Time... | &
Time Zone: -
Adjust for Day L
Time Synchronize
[¥] Enable Time Synchronization et g sl
controller in this chassis, or any other
O lthe st e mastr il s s
) Is a synchronized time slave fault if no other time master exists in the
2 Duplicate CST master detected local chassis.
) CST Mastership disabled
) No CST master
[ ok J[ cancel |[ mpply |[ Heb
6. Click the Date/Time tab.
7. Check Enable Time Synchronization.
The motion modules set their clocks to the module you assign as the
Grandmaster.
IMPORTANT  Check Enable Time Synchronization for all controllers that participate
in CIP Sync. The overall CIP Sync network automatically promotes a
Grandmaster clock, unless the priority is set in the Advanced tab.
8. Click OK.
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Configure the Kinetix 5500 Drive

IMPORTANT  To configure Kinetix 5500 drives (catalog numbers 2198-Hxxx-ERS) you must be
using Logix Designer Application, version 21.00 or later.

Follow these steps to configure the Kinetix 5500 drive.

1. Above the controller you just created, right-click Ethernet and choose
New Module.

The Select Module Type dialog box appears.

Select Module Type

Catalog | Module Discovery Favmilesl

Enter 2198 hereto ——Jpm 712 Clear Filters Hide Filters 4
further limit your search. =
Module Type Category Fiters i Module Type Vendor Fiters =
[F] Digtal [¥] Mlen-Bradley
[F] Drive | [C] Cognex Comoration
1 Hmi [7]  Endress+Hauser
[¥] Motion « | MettlerToledo -
<[5 [ _! r 4| [ |
w Catalog Number Description Vendor Category e,
2198-HDO3-ERS Kinetix 5500, 1A, 155-528 Volt, Safe Torque Off Drive Allen-Bradley Drive Motion
2198-HD08-ERS , Kinetx 5500, 2 54, 195-528 Volt, Safe Torque OF Drive |
2198-HD15-ERS k Kinetie 5500, 5A, 155-528 Volt, Safe Torque OFf Drive Allen-Bradley Drive Motion By
2198-HD25-ERS Kinetix 5500, 8A, 135-528 Vokt, Safe Torque OF Drive Allen-Bradley Drive Motion |5
2198-HO40-ERS Kinetix 5500, 13A. 195-528 Volt, Safe Torque Off Drive  Allen-Bradley Drive Mation
2158-HO70-ERS Kinette 5500, 23A, 195-528 Vok, Safe Torque Off Drive  Allen-Bradley Drive Mation &
1 [ i ] 3
26 of 207 Module Types Found
[F] Clese on Create [ Create ] [ Close ] [ Help ]

2. By using the filters, check Motion and Allen-Bradley, and select your
2198-Huxxx-ERS servo drive as appropriate for your actual hardware
configuration.

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

# | New Module
General” |Connediun I Time Sync | Module Info | Intemet Protocol I Port Configuration I Netwark I Associated Axes | Puwerl [ 6
Type: 2198-HOD8-ERS Kinetic 5500, 2.5A, 155-528 Volt, Safe Torque Off Drive
Vendor: Allen-Bradley
Parent Local Ethemet Address
MName: UM_Drive @ Private Network: 152.168.1. 1=
Description: - () IP Address:
= ) Host Name:

Module Defintion

Revision: 11
Blectronic Keying Compatible Module
Connection: Motion
Power Structure: 2198-H008-ERS
Status: Creating [ OK ] [ Cancel J l Help
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4. Configure the new drive.
a. Type the drive Name.
b. Select an Ethernet Address option.
In this example, the Private Network address is selected.
c. Enter the address of your EtherNet/IP module.
In this example, the last octet of the address is 1.
5. Click OK to close the New Module dialog box.
Your 2198-Hxxx-ERS servo drive &3 VO Configuration
appears in the Controller Organizer i um e
_ & [0]1769-L36ERM UM_Controller
under the Ethernet controller in the 8% Ethernet
. : [ 1769-L36ERM UM_Controller
I/O Configuration folder. | e e
6. Click Close to close the Select Module
Type dialog box.
7. Right-click the 2198-Hxxx-ERS servo drive you just created and choose
Properties.
The Module Properties dialog box appears.
8. Click the Associated Axes tab.
| Module Properties: Local (2198-H008-ERS 1.1) ==
I General l Connection I Time Sync | Module Info ! Intemet Protocol | Port Corfiguration I Metwork | Associated fxss [Eg:vi@ il
Aods 13 [<none> - [ New axs... |
Motor Feedback Device: Motor Feedback Port
Status: Offline [ QK ] I Cancel Apply Help
9. Click New Axis.
The New Tag dialog box appears.
New Tag
MName: fodis_1 Create |
Description: " Cancel
Help
Usage: <nomal>
-
Alias For:
Data Type:  AXIS_CIP_DRIVE [:l
Scope: t-[ﬂ‘_' UM_Controller -
il T =
Style:
[ Constart
7] Open AXIS_CIP_DRIVE Corfiguration
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10. Type the axis Name.
AXIS_CIP_DRIVE is the default Data Type.
11. Click Create.

: 5 Motion Groups
{5 Ungrouped Axes

The axis (Axis_1 in this example) appears in the
Controller Organizer under Motion Groups>

LB Axis 1
Ungrouped Axes and is assigned as Axis 1.
| Module Properties: Local (2198-H008-ERS 1.1) =] B ]
I General i Connection ! Time Sync I Module Info ! Intemet Protocol | Port Corfiguration ! Metwork | Associated fxes” !E\._v_e_rjj& ] [
s 1: [avas 1 - E] [ New as.... |
Motor Feedback Device: Motor Feedback Port

Status: Offline 0K | I Caneel ] l Apply I | Help

TIP You can configure an axis as Feedback Only. Refer to Configure Feedback Onl

Axis Properties on page 110 for more information.

12. Click Apply.
13. Click the Power tab.

| Module Properties: Local (2198-H008-ERS 1.1) =] B ]
I Time Sync I Module Info I Intemet Protocol I Port Configuration I MNetwork l Associated Axes I Power | Motion Diagnostics! o
Power Structure: 2198-HO08-ERS Advanced...
Kinetbe 5500, 2.5A, 195-528 Volt, Safe To...

Voltage: (400480 vac ~|
AC Input Phasing: IThree Phase - |
Bus Configuration: Ir iak v]

Bus Sharing Group: Standalone
Bus Regulator Action: lShunt ki - |
shunt Regulator Resistor Type: () External @) Internal

External Shunt: <none:

Status: Offline [ QK I I Cancel I Apply Help

IMPORTANT Single-phase operation is possible only when Module Properties>Power
tab>Bus Configuration is configured as Standalone.

IMPORTANT The Logix Designer application enforces shared-bus configuration rules for
Kinetix 5500 drives, except for shared AC configurations.
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14. From the pull-down menus, choose the power options appropriate for your
actual hardware configuration.

Attribute Menu Description
Voltage éggjﬁg \\;ﬁg ACinput voltage class.
Phase. Kinetix 5500 drives with single-phase
ACInput Phasing . glnrefePPh; ;:'e operation is limited to 2198-H003-ERS,
9 2198-H008-ERS, and 2198-H015-ERS.
Applies to single-axis drives and drives with
Standalone Shared ACinput configurations.
M Applies to converter drives with Shared AC/DCand
Bus Configuration Shared AC/DC Shared AC/DC Hybrid input configurations.
Applies to inverter drives with Shared DCinput
Shared DC (common-bus) configurations.
Standalone Applies to standalone bus configurations.
Bus Sharing Group ® @ « Group] s
« Group2 Applies to any bus sharing configuration @,
« Group3...
) Disables the internal shunt resistor and external
Disabled ’
Shunt Regulator Action shunt option.
Shunt Regulator Enables the internal and external shunt options.
Enables the internal shunt (external shunt option
Internal i disabled)
Shunt Regulator Resistor Type
External Enables the external shunt (internal shunt option
is disabled).
External Shunt © ygg;_% Selects external shunt option. Only the shunt
. 2097-R7 model intended for the drive model is shown.
(1) Refer to Chapter 3 for more information on single-axis and multi-axis configurations.
(2) Bus Configuration selection is not applicable to Kinetix 350 and Kinetix 6500 drives.
(3)  For more information on bus sharing groups, refer to Understanding Bus Sharing Group Configuration on page 121.
(4) Al drives physically connected to the same shared-bus connection system must be part of the same Bus Sharing Group in

the Logix Designer application.
(5)  Refer to the Kinetix Servo Drives Specifications Technical Data, publication GMC-TD003, for more information on the
Bulletin 2097 external shunt resistors.

15. Click OK.
16. Repeat step 1 through step 15 for each 2198-Hxxx-ERS servo drive.
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Configure the Motion Group

Follow these steps to configure the motion group.

1. In the Controller Organizer, right-click Motion Groups and choose New

Motion Group.
The New Tag dialog box appears.

New Tag
Name: LIM_Motion Create |v
Description: =

- Help
Usage: <nomal>
Type: Base | | Connection
Alias For:
Data Type:  MOTION_GROUP [:]
Scope: & UM_Controller -
Extemal :
Access: | Read/Wiite T I
Style:
[T Constart
7] Open MOTION_GROUP Configuration

2. Type the new motion group Name.

3. Click Create.

.25 Motion Groups

Your new motion group appears in the Controller
C3

Organizer under the Motion Groups folder.

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

The Motion Group Properties dialog box appears.

g Motion Group Properties - UM_Motion '_ =, :
Puds Assignment™ |Aﬂ|-ib|_rte I Tag |
Unassigned: Assigned:

Add - <~ Remove

[ ok ][ Cancel |[ oy |[ Hep |

5. Click the Axis Assignment tab and move your axes (created earlier) from

Unassigned to Assigned.

6. Click the Attribute tab and edit the default values as appropriate for your
application.

7. Clle OK. :ﬁ Motion Groups

£8 UM_Motion

Your axis moves to the new motion group.
[3 Ungrouped Axes
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Configure Axis Properties

Axis configuration depends on the motor or other device (external encoder, for
example) associated with each axis. This section provides guidelines for
configuring servo motors, induction motors, and external encoder devices.

Configure Servo Motor Axis Properties

Follow these steps to configure servo motor axis properties.

1. In the Controller Organizer, right-click an axis and choose Properties.

2. Select the General category.

The General and Associated Module dialog box appears.

*

@ Auxis Properties - Axis_1

. | General
Huis Corfiguration:
Feedback Configuration:
Application Type:
Loop Response:
Motion Group:
- Backlash Associated Module -
- Compliance |2 | ;
- Friction | Module:
- Observer Module Type:
Position Loop
P Structure:
Velocity Loop e
Acceleration Loop | Fads Number:
Torgque/Curmrent Lo|
Planner

Manual Tune...

| Position Loop

[ Motor Feedback

[Baﬂc

[ Medium

[UM_Mation

[UM_Drive

2198-HO08-ERS
2138-HOD8-ERS

[1

Lo [O ]

| | Cancel I |

J [ re |
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From the General pull-down menus, change configuration settings as
needed for your application.

From the Associated Module>Module pull-down menu, choose your
Kinetix 5500 drive.

The drive catalog number populates the Module Type and Power

Structure fields.

Click Apply.

Select the Motor category.
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The Motor Device Specification dialog box appears.
£ Auis Properties - As 1 =nEcR—=}
Categories:
. | Motor Device Specification
Data Source: [Catalog Number B |
Catalog Mumber:  WVPL-B1003T-P Change Catalog. ..
Motor Type: Rotary Permanent Magnet
Units: Rev
Mameplate [ Datasheet - Phase to Phase parameters
Rated Power: 3.0639 kW Pole Court: 8
E: Rated Voltage: 460.0 Volts (RMS)
Rated Speed: 5500.0 RFM Max Speed: 7000.0 RPM
Rated Cument: TET Amps (RMS) Peak Cument: 2355 Amps (RMS)
Rated Torgue: 418 M-m Motor Overoad Limit: ~ 100.0 % Rated
----- Torque,/Cumrent Lo
----- Planner
----- Homing
..... Mions
----- Drive Parameters
----- Parameter List
..... Sta«tus
- Faults & Alams 7
« 2 il |
Manual Tune... QK | I Cancel ] App Help

1
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7. From the Data Source pull-down menu, choose Catalog Number.

8. Click Change Catalog.

The Change Catalog Number dialog box appears.

Change Catalog Number

Catal_og Numl_)gr:
VPL-B1003T-P

!

0

K

VPL-B1002M-P -

VPL-B1003CC

VPL-B1003C-P

VPL-B1003F-C

VPL-B1003F-P =

VPL-B1003TC L8

VPL-B1162CC

VPL-B1182C-P

VPL-B1182FC -
Fitters
Voltage

Family

Cancel

Help

Feedback Type

|<a||> v] [<a||> v] [<a||>

)

9. Select the motor catalog number appropriate for your application.

To verify the motor catalog number, refer to the motor name plate.

10. Click OK to close the Change Catalog Number dialog box.

1. Click Apply.

Motor data specific to your motor appears in the Nameplate / Datasheet -

Phase to Phase parameters field.
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12. Select the Scaling category and edit the default values as appropriate for
your application.

£ Auis Properties - As 1 =nEcR—=}
Categories:
» | Scaling to Convert Motion from Controller Units to User Defined Units
Load Type: Direct Coupled Rotary = Parameters...
Transmission
- | 1 1
Actuator
T <nones
1.0 Millimeter/Rev
- Backlash | 1.0 Millimeter
-Compliance |E
-Friction Sl
- Dbserver Units: Position Units
G:ls;;: ﬁzs Scaling: 10 Position Units per 10
----- Acceleration Loop | Travel
----- oo s | o
----- Planner
..... Homing 1000.0
----- Actions 10 : ner [1.0
----- Drive Parameters || = : R RS ; :
..... Parameter List || Soft Travel Limits
..... Status & o0
- Fautts 8 Alams ™
| il ] » 0.0
Manual Tune... l (0]:4 J | Cancel ] | Apphy ] I Help

13. Click Apply, if you make changes.

14. Select the Load category and edit the default values as appropriate for your

application.
£ Axis Properties - Axis_1 E=R|EEE 5
Categories:
- General . | Characteristics of Motor Load
(H Load Inertia/Mass

[¥] Use Load Ratio

Load Ratio: 0.0 Load Inertia/Motor Inertia
Motor Inertia: 0.00012 Kg-m™2

0.00012

- Backlash
-Compliance |2

ik || InertiafMass Compensation

- Observer System Inertia: 0.015100271 % Rated/(Rev/s"2)
""" Hastior Loop Syt At o 66223975 Rev/s"2 @100 % Rated
----- Velocity Loop ’ ’ -

----- Acceleration Loop
----- Torgque/Curmrent Lo|
----- Planner |
..... Haming Torque Offset: 0.0 % Rated

Active Load Compensation

----- Drive Parameters | |

----- Faults & Alarms ™

| il |

Manual Tune... | oK | | Cancel Apply Help

15. Click Apply, if you make changes.

16. Seclect the Actions category.
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The Actions to Take Upon Conditions dialog box appears.

£ Axis Properties - Axis_1
Actions to Take Upon Conditions
Stop Action: Cument Decel & Disable hd
et Oveiosd Ackn
od'rfying' i::iiceptlon
i ion settings may require
- i programmatically stopping or
R ocentiie i disabling the ads to protect
Exception Condition T = personnel, machine, and property.
Bus Overvoltage Factory Limit StopDrive L=l EReferto user manual for additional
Bus Power Leakage StopDrive L= information.
Bus Power Sharing StopDrive = :
Bus Regulator Falure StopDrive &3
Bus Thermal O Factory Limst | StopDrive &3
Bus Thermal O User Limit StopDrive &3
Bus Undervoltage Factory Limit StopDrive &3
Bus Undervoltage User Limit StopDrive &3
Controller Iniiated Exception StopDrive &3
Converter AC Single Phaze Loss StopDrive &3
Converter Ground Current Factory Limit StopDrive &3
Converter Overcurrent StopDrive =l ™
ok ) o]

From this dialog box, you can program actions and change the action for
exceptions (faults). Refer to Logix5000 Controller and Drive Behavior on

page 134 for more information.

17. Select the Parameter List category.

The Motion Axis Parameters dialog box appears.

1% Auis Properties - Axis_1 [ ==
Categories:
Parameter Group: Actions -
Name £ | Walue Unit
FeedbackDatal ossUserLimit 4 | Data Packets
InverterOverioadAction <TIOMNe:
Inverter JzerLimit 110.0 | % Inverter Rated
hanicalBrakeControl A i
MechanicalBrakeEngageDelay 0.0 [s
MechanicalBrakeReleaseDelay 0.0 |s
MotorOverioadAction <TIOMNe:
Motor ricadUserLimit 110.0 | % Motor Rated
Progl dSt Fast Stop|
StoppingAction Current Decel & Disable
StoppingTimeLimit 1.0 (&
SioppingTorgue 81.48631 | % Motor Rated
Velocity StandstilWindow 0.9166666 | Position Units/s
VelocityThreshold 52.49999 | Position Units/s
e

From this dialog box you can set delay times for servo motors. For
recommended motor brake delay times, refer to the Kinetix Rotary
Motion Specifications Technical Data, publication GMC-TDO001.

18. Click OK.
19. Repeat step 1 through step 18 for each servo motor axis.
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Configure Feedback Only Axis Properties

Follow these steps to create your external encoder module and configure
feedback-only axis properties when using the 842E-CM integrated motion
encoder on the EtherNet/IP network.

1. In the Controller Organizer, right-click Ethernet under the I/O
Configuration folder and choose New Module.

The Select Module Type dialog box appears.

-

Select

Enter 842 here to further ——

limit your search.

Module Type

Catalog | Module Discovery | Favorites

842 Clear Filters Hide Filters %
Module Type Category Filters b Module Type Vendor Filtters f
[] MDIto Etherhet/IP @] Allen-Bradiey &
Motion Il [7] Cognex Corporation
[F] Mator Overoad ~ | [C]  Endress+Hausar
] MotorStarter - |[C] FANUC Comoration -
4y [ o 15 1 | »
w Catalog Number Description Vendor Category
B4ZE-CM-M Multi Tum Encoder - CIP Motion - 262144 Count Resol...  Allen-Bradley Motion
B42ECM-5 Single Tum Encoder - CIP Motion - 262144 Count Res...  Allen-Bradley Motion
<l [ ] 3
2 of 327 Module Types Found
[7] Close on Create [ Create ] [ Close ] [ Help ]
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2. By using the filters, check Motion and Allen-Bradley, and select your
842E-CM encoder as appropriate for your actual hardware configuration.

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

-

B New Module [=
General” | Connection I Time Sync I Module Info | Intemet Protocol | Port Configuration I MNetwork I Associated Awes | Motion Dia * | *
Type: B42E-CM-M Multi Turn Encoder - CIP Motion - 262144 Count Resolution, 409...
Vendor: Allen-Bradley
Parent: Local Ethernet Address
Name: CM_Encoder (@ Private Network: 192.168.1. 123 =
Description: - (7) 1P Address:
- () Host Name:
Module Definition
sers:
Revision: 1.1
Electronic Keying: Compatible Module
Connection: Motion
Status: Creating QK ] [ Cancel ] I Help
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4. Configure the 842E-CM encoder.
a. Type the encoder Name.

b. Select an Ethernet Address option.
In this example, the Private Network address is selected.
c. Enter the address of your EtherNet/IP module.
In this example, the last octet of the address is 123.
5. Click OK to close the New Module dialog box.

Your 842E-CM encoder appears in the .5 10 Configuration
Controller Organizer under the Ethernet A 275 b
controller in the I/O Configuration

folder.

6. Click Close to close the Select Module Type dialog box.
7. Right-click the 842E-CM encoder you just created and choose Properties.
The Module Properties dialog box appears.

8. Configure the Associated Axis tab and the motion group for your
842E-CM encoder.

In this example, the feedback-only axis is named
Master_Fdbk.

9. In the Controller Organizer, right-click the feedback-only axis and choose
Properties.

10. Select the General category.

1% Axis Properties - Master_Fdbk = [-=
Categories:
..... [(General General
----- Master Feedback
_____ Scaling Puis Corfiguration: | Feedback Only ']
""" Polarity Feedback Configuration: [Master Feedback ']
----- Homing
""" Ac.‘tions Assigned Group
----- Drive Parameters
..... Parameter List Motion Group: [UM_Moﬁon v] New Group
..... Status LI d 2 1
pdate Period: 20
----- Faults & Alarms D
""" Tag Associated Module -
Module: | CM_Encoder hd ]
Module Type: B42E-CM-M
Power Structure: N/A
Auis Number: | 1 X |
Manual Tune [ QK ] I Cancel ] Apply Help

11. From the Module pull-down menu, choose the 842E-CM encoder to
associate with your Feedback Only axis.

The Module Type field populates with the chosen encoder catalog

number.
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12. Select the Master Feedback category.

@ Axis Properties - Master_Fdbk

Startup Method:

Tums:

Absaolute T

4096

Categories:
..... General Master Feedback Device Specification
L0
Mast.er haetinc Device Function: Master Feedback
----- Scaling
..... Polarity Feedback Channel: Feedback 1
----- e e —
_____ P ' Hiperface
----- Drive Parameters Units: Rev =
----- Parameter List Hiperface
""" ?tat:s& AI Cycle Resolution: 52144 | Feedback Cycles/Rev
----- aults & Alarms
..... Tag Cycle Interpolation: 1 Feedback Counts per Cycle
Effective Resolution: 262144 Feedback Counts per Rev

= [@]=]

Parameters...

[

oK | [ Cancel | |

Apply

)

Help

13. Set the resolution for the encoder as needed for your actual hardware.

In this example, the multi-turn (-M) resolution and number of turns is

shown. For single-turn (-S) resolution, the number of turns is 1.

14. Click OK.

15. Repeat step 1 through step 14 for each feedback-only axis.

For more information on configuring Bulletin 842E-CM encoders, refer to the
842E-CM Integrated Motion Encoder on EtherNet/IP User Manual,

publication 842E-UMO002.
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Configure Induction Motor Axis Properties

The Kinetix 5500 servo drives support basic volts/hertz and sensorless vector
frequency control methods. For more information regarding frequency control
methods, refer to Induction Motor Control Methods on page 185.

Follow these steps to configure induction motor axis properties.

1. In the Controller Organizer, right-click an axis and choose Properties.
2. Sclect the General category.

The General and Associated Module dialog box appears.

£ Axis Properties - Axis_1

*
g
o
a

General
Huis Corfiguration: I Frequency Control - ]
Feedback Corfiguration: | Mo Feedback ']
Motion Group: IUM_Moﬁon '] [:]
Associated Module
Module: lUM_Dri\re ']
Module Type: 2198-HDOB-ERS
Power Structure: 2198-HO08-ERS
Fuds Number: |‘I ']
[ ok ] [ cancel | [ ooy | [ Hep |

From the Axis Configuration pull-down menu, choose Frequency
Control.

From the Module pull-down menu, choose the drive to associate with your
Frequency Control axis.

The Module Type and Power Structure fields populate with the chosen
drive catalog number.

5. Click Apply.

6. Sclect the Motor category.
£ Auis Properties - As 1 | o -3 |
Data Source: [" Datashest - | Parameters...
<none
Motor Type: I Rotary Induction L ]
Units: Rev
Mameplate [ Datasheet - Phase to Phase parameters
Rated Power: 1.0 kW Pole Count: 4
Rated Voltage: 460.0 Volts (RMS) Rated Frequency: EE..D Hertz
Rated Speed: 1780.0 RFM Max Speed: 3000.0 RPM
Rated Cument: 32 Amps (RMS)
Motor Overoad Limit:  100.0 % Rated
anual Tune [ ok ] [ cancel | [ ppy | [ Heb
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From the Data Source pull-down menu, choose Nameplate Datasheet.

This is the default setting.

8. From the Motor Type pull-down menu, choose Rotary Induction.
9. From the motor nameplate or datasheet, enter the phase-to-phase values.
10. Click Apply.
11. Select the Frequency Control category.
£ Auis Properties - Ads 1 | o =[]
Frequency Control
Frequency Control Method:
Basic Volts/Hertz
Maxdmum Voltage: 460.0 Volts (RMS)
Madmum Frequency: 130.0 Hertz
Break Voltage: 2300 Volts (RMS)
Break Frequency: 0.0 Hertz
Start Boost: 85 Volts (RMS)
Fun Boost: 85 Volts (RMS)
e el e =
12. From the Frequency Control Method pull-down menu, choose the
method appropriate for your application.
13. Ifyou chose the Basic Volts/Hertz method, enter the nameplate data for
your motor in the Basic Volts/Hertz fields.
If you chose the Sensorless Vector method, the Basic Volts/Hertz fields are
dimmed.
14. Click Apply.
15. Ifyou chose the Sensorless Vector method, select the Motor>Analyzer

category.

£ Asis Properties - Axis_1

[F=3 ol 53
Analyze Motorto Determine Motor Model
i__Dynamic Matar Test_i Static Motor Test rCELﬁate Mod_el—i
Start Stop
Model Parameters. Current Test Results
Motor Stator Resistance: 0.0 Ohms Chms
Motor Stator Leakage Reactance: 0.0 Chms Ohms
Motor Rotor Leakage Reactance: 0.0 Ohms Ohms
Motor Flux Current: 0.0 Amps Amps
Rated Slip Speed: 20.0 RPM RPM
By «
[ QK ] [ Cancel Apply Help
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16. Click the Static Motor Test tab.
17. Click Start to run the test and measure Motor Stator Resistance.
If you chose the Basic Volts/Hertz category, you can skip this test.
18. Select the Parameter List category.
The Motion Axis Parameters dialog box appears.
£ Auis Properties - Ads 1 | o =[]
Categories:
* . General Motion Axis Parameters
# 2. Mator
oo Model Parameter Group: Al - Associated Page
e Analyzer
* - Scaling Hame Walue Unit -
----- Hookup Tests ith fingD 1.0 | Motor Rewvi's
----- Polarity Positi gl 1.0 | Position Units/s
----- Planner PositionUnits Position Units
----- Frequency Control PreventSCurve\/elocityOvershoot Truef
* L Actions P tSCurve ity =3l Truel
----- Drive P gi dst Fast Stopy
----- Parameter List ReduceSCurveStopDelay True|
----- Status RotaryMotor 0.0 |[RPM
----- Faults & Alarms RotaryMotorPoles 4
----- Tag RotaryMotorRatedSpeed 0.0 [ RPM
RunBoost 8.5 | Voits (RMS)
ScalingSource Frem Calculator
i 1 0.0 | Position Units/s
i Jand 0.0 | Position Units/s | = |
StartBoost 8.5 | Volts (RMS) 1B
StoppingAction Current Decel & Disable
T iS5 i 1
T 155k o Crutput 1
T IMode L g
|| VelocityStandstilVindow 1.0 | Position Units/s -
e [ ok ] [ cancel | [ ooy | [ Heb

19. Enter values for the SkipSpeed1 and SkipSpeedBand parameters.

For more information regarding skip frequency, refer to Skip Frequency on

page 188.

20. Click OK.

21. Repeat step 1 through step 20 for each induction motor axis.

Download the Program

After completing the Logix Designer application and saving the file you must
download your program to the Logix5000 processor.

This procedure assumes that you have wired and configured your Kinetix 5500
system and your Logix5000 controller.

/\

SHOCK HAZARD: To avoid hazard of electrical shock, perform all mounting and
wiring of the Bulletin 2198 servo drives prior to applying power. Once power is
applied, connector terminals can have voltage present even when not in use.
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Follow these steps to apply power to the Kinetix 5500 system.

1. Disconnect the load to the motor.

ATTENTION: To avoid personal injury or damage to equipment,
A disconnect the load to the motor. Make sure each motor is free of all

linkages when initially applying power to the system.

. Apply 24V DC control power.

The LCD display begins the startup sequence. Refer to Startup Sequence
on page 97. If the startup sequence does not begin, check the 24V control

power connections.

. When the startup sequence completes, verify that the two status indicators

are steady green and the axis state is PRECHARGE.

If the axis state does not reach PRECHARGE and the two status
indicators are not solid green, refer to Kinetix 5500 Drive Status Indicators

on page 131.

IMPORTANT  Apply control power before applying three-phase AC power. This
makes sure the shunt is enabled, which can prevent nuisance faults or
Bus Overvoltage faults.

. Apply mains input power and monitor the DC BUS voltage on the LCD

display.
If the DC BUS does not reach the expected voltage level, check the three-

phase input power connections. Also, it can take as many as 1.8 seconds
after input power is applied before the drive can accept motion commands.

. Verify that the axis state changes to STOPPED.

If the axis state does not change to STOPPED, refer to Fault Codes on
page 126.

Applying Power after Changing Input Voltage Range

This step applies to any drive or multi-axis drive configuration that includes the
Bulletin 2198 capacitor module.

voltage range of the drive or drives connected to a Bulletin 2198 capacitor

2 ATTENTION: To avoid damage to equipment when the configured input

module changes from 230V AC to 460V AC or from 460V AC to 230V AC, the bus
voltage needs to bleed down below 50V DC before the new configured input
voltage is applied.
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Test and Tune the Axes This procedure assumes that you have configured your Kinetix 5500 drive, your
Logix5000 controller, and applied power to the system.

IMPORTANT  Before proceeding with testing and tuning your axes, verify that the MOD and
NET status indicators are operating as described in Kinetix 5500 Drive Status
Indicators on page 131.

For help using the Logix Designer application as it applies to testing and tuning
your axes with ControlLogix EtherNet/IP modules or CompactLogix 5370
controllers, refer to Additional Resources on page 12.

Test the Axes

Follow these steps to test the axes.

1. Verify the load was removed from each axis.

2. Inyour Motion Group folder, right-click an axis and choose Properties.
The Axis Properties dialog box appears.

3. Click the Hookup Tests category.

@ Auxis Properties - Axis_1 = 'EI

Categories:

. | Test Motor and Feedback Device Wiring

Motor and Feedback ih_om;&i;;ck_i |7u13r-k;i

Test Distance: 2.0 « Position Units

Start Ston DANGER: Starting test with controller in
= 4\, Program or Run Mode initiates axis motion.

TestState:  Passed

F&s‘t complete.

Motor Polarity: Normal Normal

Current Test Results

----- Velocity Loop

----- Acceleration Loop
----- Torgque/Curmrent Lo|
----- Planner |

..... Actions Motion Polarity: Normal Normal

..... Poromichor it I Accept Test Results | €

.

----- Fautts & Alarms

| il 3

Manual Tune... oK ] | Cancel Appl Help
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4. In the Test Distance field, type 2.0 as the number of revolutions for the
test.
Test Description
Marker Verifies marker detection capability as you rotate the motor
shaft.
Verifies feedback connections are wired correctly as you rotate
Motor Feedback the motor shaft.
Verifies motor power and feedback connections are wired
Motor and Feedhack correctly as you command the motor to rotate.
S. Click the desired tab (Marker/Motor Feedback/Motor and Feedback).
In this example, the Motor and Feedback test is chosen.
6. Click Start.
The Logix Designer - Motor and Feedback Test dialog box appears. The
Test State is Executing. TESTING appears on the drive LCD display.
Logix Designer - Motor and Feedback Test Drive LCD D|sp|ay
Test State: Executing 0K
ch motion direction during test. o TEST'NG
Vot bt . o) 192.168.1.1
Help DCBUS: 218.3V
SETUP @ MENU
N
When the test completes successfully, the Test State changes from
Executing to Passed.
Logix Designer - Motor and Feedback Test
Test State: Passed ok |
est complete. Stop
{T Help
7. Clle OK. Logix Designer
ThlS dlalog bOX appears aSking 1{: thC ! . Did the axis move in the forward direction?
direction was correct. :
8. Cllck YCS. l Yes ] l Mo ] I Cancel
9. Click Accept Test Results.
10. If the test fails, this dialog box appears. TognDengner
2. Click OK. @ S
b. Verify the DC bus voltage.
c. Verify unit values entered in the . loe ] (e
. Error 16386-0
Scaling category.
d. Return to step 5 and run the test again.
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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 re-attach
the load and perform the tuning procedure again to provide an
accurate operational response.

2. Click the Autotune category.

£ Asis Properties - Axis_1

Categories:

-

----- Position Loop
----- Velocity Loop
----- Acceleration Loop
----- Torgque/Curmrent Lo|
----- Planner |

----- Fautts & Alarms

| il |

.

Manual Tune...
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(=3 o =
Tune Control Loop by M Load Ct
Application Perform Tune I DANGER: Starting tuning
Type: \ procedure with controller in
S edium s mation.
Ture Status:  Ready
Load : Rigid - Loop Parameters Tuned
Coupling:
~ . Name Current Tuned Units] =
Customize Gains to Tune onLooDt 1852124 = |
Posttion Integrator Bandwidth et Ban.. | 0.0 e
Velocity Integrator Bandwidth Velocityl oopBandwidth | 74.08496 = | -
Advanced Compensation
y Feedforward
Load Parameters Tuned
on Feedforward 2
fht et e Name Current Tuned Units| =
Torgue Low Pass Fiter i A i 4860.1943 Pao.. |||
i 4860.1943 Po...
[¥] Measure Inertia using Tune Profile Systeminertia 0.014940577 T
@ Motor with Load € ) Uncoupled Motor & Ko SN e
Travel 50.0 « Position Units
Limit:
Speed: 20 « Position Units/s
Torque: 1000 ® % Rated
Direction: | Forward Uni-directional = | €
[ ok ] [ cancel Apply Help

Type 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.

application.

Forward Uni-

Click Start.

From the Direction pull-down menu, choose a setting appropriate for your

directional is default.

Edit other fields as appropriate for your application.
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The Logix Designer - Autotune dialog box appears. When the test
completes, the Test State changes from Executing to Success.

£ Auis Properties - As 1 =nEcR—=}
Categories:
» | Tune Control Loop by M ing Load Ct
Application Perform Tune . [DANGER: Starting tuning
Type: . I 4, procedure with cortroller in
& Start Stop |Program or Run Mode causes
Reosponse' Medium - fEnds motion.
----- Scaling Lo dp : Tune Status:  Success
a =
..... Hookup Tests e Rigid - | Loop Parameters Tuned :
Logix Designer - Autotune @ dscdics CLETD: Joned otk
* | PositionLoopE L 18.52124 18.530634 Hz g |
Test State: Success oK Posib Ban... [ 0.0 0.0 Hz
* | VelocityLoopBandwidth | 74 08456 T4.122536 Hz i
est complete. Stop Advanced Compensation
Load Parameters Tuned
Name Current Tuned Units| =
* i A i 4860.1943 3293.6736 Po... |
2 i i 4860.1943 4244 5737 Po...
- : * | Sy tia 0.014940577 | D.019265248 (% ...| ~
""" Planner @ Motor with Load &  (7) Uncoupled Motor « Bk o
----- Homing
""" Actions T_m_v.el 50 « Position Units
----- Drive Parameters | | Limit:
..... Parameter List Speed: 100 & Position Units/s
""" S Torque: 1000 € % Rated
- Fautts 8 Alams ™ e
| L1 | Direction: | Forward Uni-directional | &

Manual Tune... [ oK ] | Cancel ] Apply Help

Tuned values populate the Loop and Load parameter tables. Actual
bandwidth values (Hz) depend on your application and can require
adjustment once motor and load are connected.

7. Click Accept Tuned Values.
8. Click OK to close the Logix Designer - Autotune dialog box.
9. Click OK to close the Axis Properties dialog box.

10. If the test fails, this dialog box appears.

Logix Designer

Online command failed.
The axis is in the faulted state.

a. Click OK.

b. Make an adjustment to motor velocity.

c. Refer to the controller user manual for more information.

d. Return to step 6 and run the test again.

11. Repeat Test and Tune the Axes for each axis.
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Understanding Bus Sharing When configuring Module Properties>Power tab for each Kinetix 5500 servo
Gr oup Confi gurati on drive, you can breakout drives from one or more servo systems into multiple bus-

sharing (power) groups.
A drive that faults in Group 1 does not affect the operation of Group 2, even
though all of the drives in Groups 1 and 2 are in the same Motion group in the

Logix Designer application.

As many as 25 bus-sharing groups are possible.

7] Module Properties: Local (2198-HO03-ERS 1.1) [l sl

| General i Connection I Time Sync I Module Info I Intemet Protocol | Port Corfiguration | Network I Associated Axes | Power®

[

Power Structure: 2198-H003-ERS Advanced...
Kinetix 5500, 14, 195-528 Volt, Safe Torg...
Voltage: (400480 vAC -

AC Input Phasing: IThree Phase v]

Bus Configuration: IShﬁrﬂd DC V]

Bus Sharing Group: [Gmup]. V]
‘Groupl
Group2

‘ﬁu w3 |
Groupd

External Shunt: Groups

Groupé

Group?

GroupB

Groupd

Groupld

Groupll

Groupl2

Groupl3

Groupl4

Groupls

Grouplé

Groupl7?

Groupld

Groupld

Group20

Group21

Group22

Group23

Status: Offline ggﬂgg‘; K [ Cancel | [ Aoy | [ Heb

Bus Regulator Action:
Shunt Regulator Resistor Type:

IMPORTANT Bus-sharing groups do not apply to drives with a Bus Configuration of
Standalone.

When Standalone is configured as the Bus Configuration, Standalone (dimmed)
is also configured as the Bus Sharing Group.

] Module Properties: Local (2198-H003-ERS 1.1) = BB

| General l Connection ITlme Sync | Module Info ! Intemet Protocol | Port Configuration I INetwork Iﬂssocianed Axes | Power |ﬁc ] [

Power Structure: 2158-HO03-ERS Advanced...
Kinetix 5500, 14, 195-528 Volt, Safe Torg...

Voltage: [400480vaC -

AC Input Phasing: [Three Phase -

Bus Configuration: l b d ]
Bus Sharing Group:

Bus Regulator Action: IShunt v]

Shunt Regulator Resistor Type: (7) External @) Internal

External Shunt: <nonex

Status: Offline [ QK ] [ Cancel J [ Apply I ‘ Help

4 | [ | {3
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Bus Sharing Group Example

In this example, twelve axes are needed to support the motion application. All
twelve axes are configured in the same Motion group in the Logix Designer
application.

However, the twelve axes of motion are also configured as two bus-sharing groups
and one standalone drive in Module Properties>Power tab. By creating two bus-
sharing groups, a converter drive that faults in Group 1 only disables Group 1
drives, and has no effect on the drive operation of Group 2 or the Standalone
drive.

Figure 54 - Bus-sharing Group Example

CompactLogix Controller Programming Network .
o
CompactLogix 5370 Controller Logix pemgner
Application
/I.ogix Designer Application )
Three-phase and Kinetix 5500 Servo Drive System Module Properties>Power Tab
Group 1 (shared AC/DC hybrid
24V Input Power > \ foup 1 (shared AC/DC hybri ) Controller Organizer Bus Sharing Group 1
Axis_01
B Motion Groups Axis_02
2-E8 UM_Motion ﬁ\\X!S_gi
- Xis_|
A A bl Axis_05
1585)-M8CBIM-x A5 Axis 02 Axis_06
Ethernet (shielded) Cable A Axis 03 B
A5 Axis 04
A% Axis 05
-5 Axis 06 Bus Sharing Group 2
-3 Axis 07 Axis_07
2198-H040-ERS t f 2198-H003-ERS A Buis 08 Axis_08
Common-bus (converter) Common-bus (inverter) A Poris_09 ﬁx!s_09
Leader Drives Follower Drives AP Axis 10 Ai:i—}?
) ) A Aois 11 -
Kinetix 5500 Servo Drive System D? Am-lzd ”
_ P [, ngroupe =
Three-phase and Group 2 (shared-DC commmon-bus) Standalone
24V|nput Power _ _ _ _ Axis 12
\- ]
] Kinetix 5500 Servo Drive
Standalone

Three-phase and
24V Input Power

1585J-M8CBJM-x
Ethernet (shielded) Cable

2198-H040-ERS 2198-H003-ERS

Common-bus Leader Drive Common-bus
Follower Drives
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Configure Bus-sharing Groups

Group 1 is a shared AC/DC hybrid configuration. The Bus Configuration for
the first two converter drives is Shared AC/DC. The Bus Configuration for the
inverter drives is Shared DC.

Figure 55 - Group 1 Converter Drives Configuration

5| Module Properties: Local (2198-H040-ER5 1.1) =B ] '
| General I Connection I Time Sync I Module Info I Intemet Protocol | Port Corfiguration I Metwork. I Associated Axes | Power™ Mc'. il
Power Structure: 2198-HO40-ERS
Kinetbc 5500, 134, 195-528 Volt, Safe Tor...
Voltage: (400480 vac -
AC Input Phasing: [Three Phase v]
Bus Configuration: IShared AC/DC - ]
Bus Sharing Group: [Groupl - ]
Bus Regulator Action: IShunt ki v]
Shunt Regulator Resistor Type: () External @ Internal
External Shunt: <none
Status: Offline [ oK ] [ Cancel ] [ Apply ] [ Help
P i L

Figure 56 - Group 1 Inverter Drives Configuration

=

| Module Properties: Local (2198-H003-ERS 1.1)
| General I Connection I Time Sync I Module Info I Intemet Protocol | Port Corfiguration I Metwork. I Associated Axes | Power™ | Mc/ 4 [ *
Power Structure: 2198-HO03-ERS
Kinetix 5500, 1A, 195-528 Volt, Safe Torg...
Voltage: (400480 vac -
AC Input Phasing: [Three Phase v]
Bus Configuration: IShared DC - ]
Bus Sharing Group: [Groupl - ]
Bus Regulator Action: IShunt ki v]
Shunt Regulator Resistor Type: () External @ Internal
External Shunt: <none
Status: Offline [ OK ] [ Cancel I [ Apply ] [ Help
R F—Tp— p
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Group 2 is a shared DC (common-bus) configuration. The Bus Configuration
for the leader drive is Shared AC/DC. The Bus Configuration for the follower
drives is Shared DC.

Figure 57 - Group 2 Leader Drive Configuration

| Module Properties: Local (2198-HO40-ERS 1.1)
| General I Connection I Time Sync | Module Info I Intemet Protocol | Port Configuration I INetwork I Associated Axes | Power* [+ >
Power Structure: 2198-H040-ERS
Kinetic 5500, 134, 185-528 Volt, Safe Tor...
Votage: 400480 vAC -
AC Input Phasing: [Three Fhass v]
Bus Configuration: IShared AC/DC - ]
Bus Sharing Group: [Groupz - ]
Bus Regulator Action: Ishunt v]
Shunt Regulator Resistor Type: (7) External @ Internal
External Shunt: <none>
Status: Offline [ [o]4 ] [ Cancel J [ Apply ] [ Help
+ |y I, | *

Figure 58 - Group 2 Follower Drives Configuration

] Module Properties: Local (2198-H003-ERS 1.1)
| General I Connection I Time Sync | Module Info I Intemet Protocol | Fort Configuration I INetwork I Associated Axes | Power* |+ |
Power Structure: 2198-H003-ERS
Kinetix 5500, 14, 195-528 Violt, Safe Torg...
Votage: (400480 vaC -
AC Input Phasing: [Three Fhass v]
Bus Configuration: IShared DC - ]
Bus Sharing Group: [Groupz - ]
Bus Regulator Action: Ishunt v]
Shunt Regulator Resistor Type: (7) External @ Internal
External Shunt: <none>
Status: Offline [ [o]4 ] [ Cancel ] [ Apply ] [ Help
4| [ | b

Figure 59 - Standalone Drive Configuration

o =

| Module Properties: Local (2198-H003-ERS 1.1)
| General I Connection | Time Sync I Module Info I Intemet Protocol | Port Corfiguration I Network | Associated fxes | Power™ Iﬂ o
Power Structure: 2195-H003-ERS
Kinetix 5500, 1A, 195-528 Vokt, Safe Torg...
Voltage: (400480 vac -
AC Input Phasing: [Three Fhase V]
Bus Configuration: lStandalnne - ]
Bus Sharing Group: Standalone
Bus Regulator Action: IShLmt Regulator 'J
Shunt Regulator Resistor Type: () External @) Internal
External Shunt: <none
Status: Offline [ 0K ] [ Cancel ] [ Apply ] [ Help
P —— L
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Troubleshooting the Kinetix 5500 Drive System

This chapter provides troubleshooting tables and related information for your
Kinetix 5500 servo drives.

Topic Page
Safety Precautions 125
Interpret Status Indicators 126
General Troubleshooting 132
Logix5000 Controller and Drive Behavior 134
Safety Precautions Observe the following safety precautions when troubleshooting your

Kinetix 5500 servo drive.

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 DChus can retain hazardous voltages after input

must determine the cause of a fault and correct it before you attempt to operate
the system. Failure to correct the fault could result in personal injury and/or
damage to equipment as a result of uncontrolled machine operation.

2 ATTENTION: Do not attempt to defeat or override the drive fault circuits. You

troubleshooting. Failure to ground the test equipment could result in personal

2 ATTENTION: Provide an earth ground for test equipment (oscilloscope) used in
injury.

Rockwell Automation Publication 2198-UMO001C-EN-P - February 2014 125



Chapter7  Troubleshooting the Kinetix 5500 Drive System

|nterpret Status Indicators Refer to these troubleshooting tables to identify faults, potential causes, and the
appropriate actions to resolve the fault. If the fault persists after attempting to
troubleshoot the system, please contact your Rockwell Automation sales
representative for further assistance.

Display Interface

The LCD display provides fault messages and troubleshooting MAIN MENU

information by using the soft menu items and navigation DIAGNOSTICS E‘
v

buttons. VEa]

Refer to Understanding the Kinetix 5500 Display on page 94 for more
information on navigating the LCD display menu.

Use these soft menu items to access the fault log and troubleshooting
information.

Press to display the list of active fault codes.

Press to display the fault text (exception code in troubleshooting tables).

%ﬁ
(=] | =

Press to display the fault details (the problem in troubleshooting tables).

o
,_'
O

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

Fault Codes

The fault code tables are designed to help you determine the source of the fault or
exception. When a fault condition is detected, the drive performs the appropriate
fault action, the fault is displayed, and the fault is added to a persistent fault log
(along with diagnostics data). The earlier faults have priority to be displayed.

The drive removes the fault text from the display when a Fault Reset service is
sent from the controller and the fault is no longer active. If a fault is still active
following a Fault Reset service, the fault is again posted to the display and written
to the fault log.

The drive maintains a log of the last 25 faults with time stamps and stores the

fault log in persistent memory. However, the fault log cannot be cleared on the
drive.
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Table 50 - Fault Code Summary

Fault Code Type Description
FLT Sxx
Standard runtime axis exceptions.
FLT Mxx
INIT FLT Sxx
Exceptions that prevent normal operation and occur during the initialization process.
INIT FLT Mxx
NODE FLTxx Exceptions that prevent normal operation of the drive.
Exceptions that prevent normal operation of the drive, but do not result in any action
HODE ALARM xx other than reporting the alarm to the controller.
INHIBIT Mxx Exceptions that prevent normal operation and indicate whenever the drive is active.

Refer to Chapter 9 on page 143 for information on troubleshooting SAFE FLT

fault codes.

TIP Fault codes triggered by conditions that fall outside factory set limits are identified by FL at the end of
the display message. For example, FLT S07 — MTR OVERLOAD FL.
Fault codes triggered by conditions that fall outside user set limits are identified by UL at the end of
the display message. For example, FLT S08 — MTR OVERLOAD UL.
Table 51 - FLT Sxx Fault Codes
Exception Code on Display Exception Text Problem Possible Solutions
Motor Overspeed Motor speed has exceeded 125% of its maximum h
FLT S03 — MTR OVERSPEED FL Factory Limit Fault speed. Check control loop tuning.
) - Operate motor within continuous torque rating
Calculations based on the motor thermistor indicate .
Motor Overtemperature L +  Reduce motor ambient temperature
FLT SO5 — MTR OVERTEMP FL Factory Limit Fault that the motor factory temperature limit has been Add motor cooling

exceeded.

Available only on Kinetix VP motors. Not supported on induction motors.

FLT S07 — MTR OVERLOAD FL

Motor Thermal Overload
Factory Limit Fault

The motor thermal model has exceeded its factory set
thermal capacity limit of 110%.

Modify the command profile to reduce speed or increase time.

FLT S08 — MTR OVERLOAD UL

Motor Thermal Overload
User Limit Fault

The motor thermal model has exceeded the thermal
capacity limit given by Motor Thermal Overload User
Limit.

+ Modify the command profile
+ Increase the Motor Thermal Overload UL attribute value

FLTS10 — INV OVERCURRENT

Inverter Overcurrent Fault

Inverter current has exceeded the instantaneous
current limit (determined by hardware).

Check motor power cable for shorts
Verify motor windings are not shorted
« Verify motor power wire gauge
Operate within the continuous power rating
Reduce acceleration times

FLTST1 - INV OVERTEMP FL

Inverter Overtemperature
Factory Limit Fault

The measured inverter temperature has exceeded the
factory set temperature limit.

Modify the command profile to reduce speed or increase time
+ Reduce drive ambient temperature
« Verify airflow through drive is not obstructed

FLT 13 — INV OVERLOAD FL

Inverter Thermal Overload
Factory Limit Fault

The thermal model for the power transistors indicates
that the temperature has exceeded the factory set
thermal capacity rating of 110%.

Modify the command profile to reduce speed or increase time.

FLT S14 — INV OVERLOAD UL

Inverter Thermal Overload
User Limit Fault

The thermal model for the power transistors indicates
that the temperature has exceeded the limit given by
Inverter Thermal Overload User Limit.

Modify the command profile to reduce speed or increase time.

FLTS15 — CONV OVERCURRENT

Converter Overcurrent Fault

The measured converter current has exceeded the
factory set current limit.

Reduce acceleration times of all drives sharing the DC bus
+ Reduce number of shared DC follower drives
Reduce number of capacitor modules

B Ground Current The sensing circuitry in the power stage has detected | «  Check motor power wiring; check power cable for shorts
FLT516 — GROUND CURRENT Factory Limit Fault excessive ground current. Replace motor if the fault persists
Reduce acceleration times of all drives sharing the DC bus
+ Reduce number of shared DC follower drives
Converter OverTemp The measured converter temperature has exceeded the . . .
FLT $18 — CONV OVERTEMP FL Factory Limit Fault factory set temperature limit Modify the command profile to reduce speed or increase time

Reduce drive ambient temperature
« Verify airflow through drive is not obstructed
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Table 51 - FLT Sxx Fault Codes (continued)

Exception Code on Display

Exception Text

Problem

Possible Solutions

FLT S20 — CONV OVERLOAD FL

Converter Thermal Overload
Factory Limit Fault

The converter thermal model indicates that the
temperature has exceeded the factory set capacity
rating of 110%.

+ Reduce acceleration times of all drives sharing the DC bus
+ Reduce number of shared DC follower drives
+ Reduce duty-cycle of commanded motion

FLT S21— CONV OVERLOAD UL

Converter Thermal Overload
User Limit Fault

The converter thermal model indicates that the
temperature has exceeded the limit given by Converter
Thermal Overload User Limit.

+ Reduce acceleration times of all drives sharing the DC bus
Reduce number of shared DC follower drives
Reduce duty-cycle of commanded motion

+ Increase the Converter Thermal Overload UL attribute value

FLT S23 — ACPHASE LOSS

ACSingle Phase Loss Fault

Assingle ACinput phase was lost while the drive was
enabled.

Check ACinput voltage on all phases.

FLT 525 — PRECHARGE FAILURE

Pre-charge Failure Fault

The pre-charge circuit monitoring algorithm detected
that the DCbus did not reach a factory set voltage level
after charging for a period of time.

Check ACinput voltage on all phases
Check input power wiring
Replace drive if fault persists

FLT $29 — BUS OVERLOAD FL

Bus Regulator Thermal Overload
Factory Limit Fault

The shunt thermal model has exceeded its factory set
thermal capacity limit.

Modify the duty cycle of the application
+  Add external shunt for additional capacity
Add capacitor module if needed

FLT $30 — BUS OVERLOAD UL

Bus Regulator Thermal Overload
User Limit Fault

The shunt thermal model has exceeded the thermal
capacity limit given by Bus Regulator Thermal
Overload User Limit.

Modify the duty cycle of the application
Add external shunt for additional capacity
Increase the Bus Regulator Thermal Overload UL attribute value

FLT S31—BUS REGULATOR

Bus Regulator Failure

The shunt driver IC has detected that the shunt resistor
is shorted.

« (Check for shorts in the shunt connector
Unplug the shunt connector and measure the resistance of the shunt
Replace drive if shunt resistor is shorted

Verify voltage level of the incoming AC

Bus Undervoltage DCBus voltage level is below the factory set limit as ! h .
FLT $33 — BUS UNDERVOLT FL L h . ; « Monitor AC power source for glitches or line droop
Factory Limit Fault determined by the configured input voltage. + Install UPS on AC input
Verify voltage level of the incoming AC
Bus Undervoltage DCBus voltage level is below the user set limitas given | «  Monitor AC power source for glitches or line droop

FLT $34 — BUS UNDERVOLT UL

User Limit Fault

by Bus Undervoltage User Limit.

« Install UPS on ACinput
« Increase Bus Undervoltage UL attribute value

« (hange the deceleration or motion profile of all drives connected to

B Bus Overvoltage DCBus voltage level is above the factory set limit as the DChus
FIT$35 - BUS OVERVOLT FL Factory Limit Fault determined by the configured input voltage. Unplug the shunt connector and measure the resistance of the shunt
+  Replace drive if shunt resistor is open
FIT $30 - BUS POWER LEAK Bus Power Leakage Fault Measured converter power exceeded estimated Check bus power sharing configuration attribute

inverter output power by more than a factory limit.

Check ACinput and DC bus sharing connections

FLT S45 — FDBK COMM FL

Motor Feedback Data Loss
Factory Limit Fault

The number of consecutive missed or corrupted serial
data packets from the intelligent feedback device has
exceeded a factory set limit.

« Check motor feedback cable and connector
Check motor power cable and feedback wire shields are secured
correctly

+ Check motor frame is grounded correctly

FLT S47 — FDBK DEVICE FAILURE

Feedback Device Failure

The feedback device has detected an internal error.

Check motor feedback cable and connector
« (ycle control power

Replace motor if fault continues

Check feedback shield connection
« Reduce shock and vibration to motor

FLT S54 — POSN ERROR

Excessive Position Error Fault

The position error of the position control loop has
exceeded the value given by Position Error Tolerance
for a time period given by Position Error Tolerance
Time.

« Check position loop tuning

« Increase the feedforward gain

« Verify sizing of the drive and motor

« Check motor power wiring

« Increase Position Error Tolerance and/or Position Error Tolerance Time
attribute values

FLT S55 — VEL ERROR

Excessive Velocity Error Fault

The velocity error of the velocity control loop has
exceeded the value given by Velocity Error Tolerance
for a time period given by Velocity Error Tolerance
Time.

Check velocity loop tuning
+ Reduce acceleration
Verify sizing of the drive and motor
Check motor power wiring
«Increase Velocity Error Tolerance and/or Velocity Error Tolerance Time
attribute values

FLT $56 — OVERTORQUE LIMIT

Overtorque Limit Fault

Motor torque has risen above user defined maximum
torque level given by Overtorque Limit for a time
period given by Overtorque Limit Time.

« Verify Torque Trim value
Verify motion profile
Verify sizing of the drive and motor

+ Increase Overtorque Limit and/or Overtorque Limit Time attribute
values

FLT $57 — UNDERTORQUE LIMIT

Undertorque Limit Fault

Motor torque has dropped below user defined
minimum torque level given by Undertorque Limit for
a time period given by Undertorque Limit Time.

Verify motion profile

Verify sizing of the drive and motor

Decrease Undertorque Limit and/or Undertorque Limit Time
attribute values
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Table 52 - FLT Mxx Fault Codes

Exception Code on Display

Exception Text

Problem

Possible Solutions

FLT M02 — MOTOR VOLTAGE

Motor Voltage Mismatch Fault

The configured voltage of the drive is greater than the
motor rated voltage. For example, a 400V-class drive
with a 200V-class motor.

Set the drive voltage to a lower value or replace motor with voltage
rating that matches the drive.

FLT M14 — CURR FDBK OFFSET

Excessive Current Feedback Offset
Fault

The calibration for the phase current feedback sensors
required excessive offset to compensate.

(ycle control power
Return drive for repair if fault continues

FLT M25 — COMMON BUS

DC Common Bus Fault

ACpower was detected by the drive while configured
for shared DC operation.

Check the drive power configuration from controller
Check wiring

FLT M26 — RUNTIME ERROR

Runtime Error

The drive firmware encountered an unrecoverable
runtime error.

Cycle control power
Reset the drive
Return drive for repair if fault continues

Table 53 - INIT FLT Fault Codes

Exception Code on Display

Exception Text

Problem

Possible Solutions

INIT FLT 503 — NVMEM CHKSUM

Nonvolatile memory checksum
error

Data in the nonvolatile memory has a checksum error.

+ Cycle control power
Reset the drive
+ Return drive for repair if fault continues

INIT FLT MO1 — ENCODER DATA

Smart Encoder Data Corruption

The data stored in the encoder has a checksum error.

Cycle control power
Return motor for repair if fault continues

INIT FLT M02 — MTR DATA RANGE

Motor Data Range Error

A motor data attribute stored in the encoder is out of
range.

Cycle control power
Return motor for repair if fault continues

INIT FLT MO3 — MTR ENC STARTUP

Motor Feedback Communication
Startup

Communication with the encoder could not be
established.

Cycle control power
Check motor feedback connector

+ (Check motor power and feedback shield terminations on the drive

Return motor for repair if fault continues

INIT FLT M20 — UNKNOWN
MODULE

Unknown Module

The product code of the power board is invalid.

+ (ycle control power
+ Reset the drive
« Return drive for repair if fault continues

INIT FLT M21 — FACTORY CONFIG

Factory Configuration

Factory configuration data is missing or invalid

« (ycle control power
Reset the drive
Return drive for repair if fault continues

Table 54 - INHIBIT Fault Codes

Exception Code on Display Exception Text Problem Possible Solutions
l&wgg&g&; MOTOR NOT Motor Not Configured The motor has not been properly configured for use. | Verify motor configuration in the Logix Designer application.
INHIBIT 503 — FEEDBACK NOT Feedback Not Configured The feedback has not been properly configured for Verify feedback configuration in the Logix Designer application.

CONFIGURED

use.

INHIBIT MO5 — SAFE TORQUE OFF

Start Inhibit — Safe Torque Off

The safety function has disabled the power structure.

« Check safety input wiring
Check state of safety devices
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Table 55 - NODE FLT Fault Codes

Exception Code on Display

Exception Text

Problem

Possible Solutions

NODE FLT 01 — LATE CTRL UPDATE

Control Connection Update Fault

Several consecutive updates from the controller have
been lost.

Remove unnecessary network devices from the motion network
Change network topology so that fewer devices share common
paths

Use high performance network equipment

Use shielded cables

Separate signal wiring from power wiring

NODE FLT 02 — PROC WATCHDOG nn

Processor Watchdog Fault

The processor on the power board or control board
failed to update in a certain amount of time.

The nn sub-codes 00. .05 are internal and result in
the same possible solution.

(ycle control power
Update the drive firmware
Return drive for repair if fault continues

NODE FLT 03 — HARDWARE 00

Hardware Fault -PwrlF

Communication with the power board could not be
established.

(ycle control power
Update the drive firmware
Return drive for repair if fault continues

NODE FLT 03 — HARDWARE 01

Hardware Fault - Piccolo HW

DSP chip on the power board failure.

(ycle control power
Return motor for repair if fault continues

NODE FLT 03 — HARDWARE 02

Hardware Fault - DSL

Communication with the encoder could not be
established.

DSL feedback wiring is incorrect (check against wiring diagram)
DSL feedback wiring is shorted or open

DSL feedback cable is defective

Kinetix VP motor feedback device is defective

(ycle power

Return drive for repair if fault continues

NODE FLT 03 — HARDWARE 03

DSL External Memory Interface
Fault

Errors were detected by the DSL external memory
interface

Check DSL feedback device, wiring, and cable
(ycle power
Return drive for repair if fault continues

NODE FLT 05 — CLOCK SKEW FLT

Clock Skew Fault

The controller time and the drive's system time are
not the same.

(ycle control power
Check controller and Ethernet switch operation

NODE FLT 06 — LOST CTRL CONN

Lost Controller Connection Fault

Communication with the controller has been lost.

Check Ethernet connection
Check controller and Ethernet switch operation

NODE FLT 07 — CLOCK SYNC

Clock Sync Fault

Drive's local clock has lost synchronization with
controller's clock and was not able to resynchronize
within allotted time.

Check Ethernet connection
Check controller and Ethernet switch operation

NODE FLT 09 — DUPLICATE IP ADDRESS

Duplicate IP Address Fault

Several consecutive updates from the controller have
been lost.

Select an IP address not already in use on the network

Table 56 - NODE ALARM Fault Codes

Exception Code on Display

Exception Text

Problem

Possible Solutions

NODE ALARM 01 — LATE CTRL UPDATE

Control Connection Update Alarm

Updates from the controller have been late.

+ Remove unnecessary network devices from the motion
network

«  Change network topology so that fewer devices share
common paths

« Use high performance network equipment

« Useshielded cables

«  Separate signal wiring from power wiring

NODE ALARM 03 — CLOCKJITTER

Clock Jitter Alarm

The sync variance has exceeded the sync threshold while

the device is running in sync mode.

«  Check the Ethernet connection
« Check controller and Ethernet switch operation

NODE ALARM 05 — CLOCK SYNCALARM

Clock Sync Alarm

Drive's local clock has lost synchronization with controller's

clock for a short time during synchronous operation.

« Check the Ethernet connection
«  Check controller and Ethernet switch operation
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Kinetix 5500 Servo Drive

MoD ()
RET Ot

L Module Status
| Network Status

Ethernet RJ45 Connectors

Link Speed
Status Indicators

Link/Activity
Status Indicators

Kinetix 5500 Drive Status Indicators

The module status and network status indicators are just above the LCD status

display.

Table 57 - Module Status Indicator

Condition Status
Steady Off No power applied to the drive.
Steady Green Drive is operational. No faults or failures.

Flashing Green

Standby (drive not configured).

Major recoverable fault. The drive detected a recoverable fault, for example, an

Hlashing Red incorrect or inconsistent configuration.

Steady Red Major fault. The drive detected a non-recoverable fault.

Flashing Green/Red Self-test. The drive performs self-test during powerup.
Table 58 - Network Status Indicator

Condition Status

Steady Off No power applied to the drive or IP address is not configured.

Flashing Green

Drive connection is not established, but has obtained an IP address.

Steady Green Drive connection is established. Normal operation.
. Connection timeout. One or more of the connections, for which this drive is the target,
Flashing Red has timed out.
Steady Red Duplicate IP address. IP address specified is already in use.
Flashing Green/Red Self-test. The drive performs self-test during powerup.
Table 59 - Ethernet Link Speed Status Indicator
Condition Status
Steady Off 10 Mbit
Steady On 100 Mbit

Table 60 - Ethernet Link/Activity Status Indicator

Condition Status
Steady Off No link
Steady On Link established
Blinking Network activity
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Kinetix 5500 Capacitor Module Status Indicators

The capacitor module status indicator and module status (MS) connector are on
the front of the module. The module status connector is a relay output suitable
Kinetix 5500 Capacitor Module for wiring to the Logix5000 controller.

mon (--a—— Module Status

Table 61 - Module Status Indicator and Relay Output

Indicator VoduleStat
odule Status (M .
e — Indicator Relay Output Status Resolution
Steady Green Closed Bus is fully charged and no faults exist. N/A

Flashing Green | Open

I Control power is present and bus is waiting N/A
to charge up.

<—— Module Status

STATUS Flashing Red Open

WODULE (MS) Connector Recoverable fault
(precharge or overvoltage fault).

« (ycle control and bus power

« Verify that ACinput meets
specificatons

Internal, non-recoverable fault condition

« (ycle control and bus power
« Verify that ACinput meets

Steady Red Open inside the module. specificatons .
« Replace the module if fault
persists
(1) Wiring the module status relay output to the Logix5000 controller is optional.
General Troubleshooting These conditions do not always result in a fault code, but can require

troubleshooting to improve performance.

Table 62 - General Troubleshooting

Condition Potential Cause

Possible Resolution

The position feedback device is incorrect or open.

Check wiring.

Unintentionally in Torque mode.

Check to see what primary operation mode was programmed.

Motor tuning limits are set too high.

Run Tune in the Logix Designer application.

Position loop gain or position controller accel/decel rate is improperly set.

Run Tune in the Logix Designer application.

Improper grounding or shielding techniques are causing noise to be
transmitted into the position feedback or velocity command lines,
causing erratic axis movement.

Axis or system is unstable.

Check wiring and ground.

Motor Select limit is incorrectly set (servo motor is not matched to axis
module).

»  (Check setups.
+ Run Tune in the Logix Designer application.

Mechanical resonance.

Notch filter or output filter can be required (refer to Axis Properties
dialog box, Output tab in the Logix Designer application).

Torque Limit limits are set too low.

Verify that torque limits are set properly.

Incorrect motor selected in configuration.

Select the correct motor and run Tune in the Logix Designer
application again.

The system inertia is excessive.
You cannot obtain the motor

» Check motor size versus application need.
+ Review servo system sizing.

acceleration/deceleration that you

want. The system friction torque is excessive.

Check motor size versus application need.

Available current is insufficient to supply the correct accel/decel rate.

« (Check motor size versus application need.
« Review servo system sizing.

Acceleration limit is incorrect.

Verify limit settings and correct them, as necessary.

Velocity Limit limits are incorrect.

Verify limit settings and correct them, as necessary.
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Table 62 - General Troubleshooting (continued)

Condition

Potential Cause

Possible Resolution

Motor does not respond to a
command.

The axis cannot be enabled until stopping time has expired.

Disable the axis, wait for 1.5 seconds, and enable the axis.

The motor wiring is open.

Check the wiring.

The motor cable shield connection is improper.

« Check feedback connections.
« Check cable shield connections.

The motor has malfunctioned.

Repair or replace the motor.

The coupling between motor and machine has broken (for example, the
motor moves, but the load/machine does not).

Check and correct the mechanics.

Primary operation mode is set incorrectly.

Check and properly set the limit.

Velocity or torque limits are set incorrectly.

Check and properly set the limits.

Brake connector not wired

Check brake wiring

Presence of noise on command or
motor feedback signal wires.

Recommended grounding per installation instructions have not been
followed.

« Verify grounding.
«  Route wire away from noise sources.

+ Refer to System Design for Control of Electrical Noise,
publication GMC-RM001.

Line frequency can be present.

« Verify grounding.
+  Route wire away from noise sources.

Variable frequency can be velocity feedback ripple or a disturbance
caused by gear teeth or ballscrew, and so forth. The frequency can be a
multiple of the motor power transmission components or ballscrew
speeds resulting in velocity disturbance.

« Decouple the motor for verification.

« (Check and improve mechanical performance, for example, the
gearbox or ballscrew mechanism.

The motor connections are loose or open.

Check motor wiring and connections.

Foreign matter is lodged in the motor.

Remove foreign matter.

The motor load is excessive.

Verify the servo system sizing.

No rotation The bearings are worn. Return the motor for repair.
. ) . »  Check brake wiring and function.
The motor brake is engaged (if supplied). wiring u. I
» Return the motor for repair.
The motor is not connect to the load. Check coupling.
The duty cycle s excessive. Ehange the command profile to reduce accel/decel or increase
Motor overheating Ime.

The rotor is partially demagnetized causing excessive motor current.

Return the motor for repair.

Abnormal noise

Motor tuning limits are set too high.

Run Tune in the Logix Designer application.

Loose parts are present in the motor.

+ Remove the loose parts.
+ Return motor for repair.
+ Replace motor.

Through bolts or coupling is loose.

Tighten bolts.

The bearings are worn.

Return motor for repair.

Mechanical resonance.

Notch filter can be required (refer to Axis Properties dialog box,
Output tab in the Logix Designer application).

Erratic operation - Motor locks into
position, runs without control or
with reduced torque.

Motor power phases Uand V, Uand W, or V and W reversed.

Check and correct motor power wiring.
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Logix5000 Controller and
Drive Behavior

By using the Logix Designer application, you can configure how the Kinetix 5500
drives respond when a drive fault/exception occurs.

TIP The INIT FLT xxx faults are always generated after powerup, but before the
drive is enabled, so the stopping behavior does not apply.

NODE ALARM xxx faults do not apply because they do not trigger stopping
behavior.

The drive supports fault behavior for Ignore, Alarm, Minor Fault, and Major
Fault as defined in Table 63 and according to fault behavior tables beginning on

page 135.

The drive supports these configurable stopping actions:
¢ Disable and Coast
e Decel and Disable
o Decel and Hold

Kinetix 5500 Drive Exception Behavior

For Kinetix 5500 drives, you can configure exception behavior in the Logix
Designer application from the Axis Properties dialog box, Actions category.

Table 63 - Kinetix 5500 Drive Exception Action Definitions

Exception Action Definition

The controller completely ignores the exception condition. For some exceptions that are

Ignore fundamental to the operation of the planner, Ignore is not an available option.
The controller sets the associated bit in the Motion Alarm Status word, but does not
Alarm otherwise affect axis behavior. Like Ignore, if the exception is so fundamental to the drive,

Alarm is not an available option. When an exception action is set to Alarm, the Alarm goes
away by itself when the exceptional condition has cleared.

Like Alarm, Fault Status Only instructs the controller to set the associated bit in the Motion
Fault Status word, but does not otherwise affect axis behavior. However, unlike Alarm an
Fault Status Only explicit Fault Reset is required to clear the fault once the exceptional condition has cleared.
Like Ignore and Alarm, if the exception is so fundamental to the drive, Fault Status Only is not
an available option.

The controller sets the associated bit in the Motion Fault Status word and instructs the Motion
Planner to perform a controlled stop of all planned motion at the configured maximum

Stop Planner deceleration rate. An explicit Fault Reset is required to clear the fault once the exceptional
condition has cleared. If the exception is so fundamental to the drive, Stop Planner is not an
available option.

When the exception occurs, the associated bit in the Fault Status word is set and the axis
comes to a stop by using the stopping action defined by the drive for the particular exception
that occurred. There is no controller based configuration to specify what the stopping action
is, the stopping action is device dependant.

Stop Drive

When the exception occurs, the drive brings the motor to a stop by using the stopping action
Shutdown defined by the drive (as in Stop Drive) and the power module is disabled. An explicit
Shutdown Reset is required to restore the drive to operation.
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Only selected drive exceptions are configurable. In the fault behavior tables, the
controlling attribute is given for programmable fault actions.

Figure 60 - Logix Designer Axis Properties - Actions Category

£ Asis Properties - Axis_1

Categories:

- Analyzer

- Backlash
-Compliance |E
- Friction

----- Velocity Loop

----- Acceleration Loop
----- Torgque/Curmrent Lo|
----- Planner |

----- Drive Parameters
----- Parameter List

.

Manual Tune...

Stop Action:

Actions to Take Upon Conditions

Cument Decel & Disable =
Inverter Overoad Action:

Parameters...

DANGER: Madifying Exception

!_ 4, Action seﬂingslmay require
. rogrammatically stopping or
Exoepiine. Jt;isa?bling the amb; to Eprotegc:t
Exception Condition Action = personnel, machine, and property.
Bus Overvoltage Factory Limit StopDrive L] Referto user manual for additional
Bus Power Leakage StopDrive >l information.
Bus Power Sharing StopDrive Ll
Bus Failure StopDrive Ll
Bus Thermal Overload Factory Limit | StopDrive Ll
Bus Thermal Overload User Limit StopDrive Ll
Bus Undervoltage Factory Limit StopDrive Ll
Bus Undervoltage User Limit StopDrive Ll
Controller Iniiated Exception StopDrive Ll
Converter AC Single Phase Loss StopDrive Ll
Converter Ground Current Factory Limit StopDrive Ll
Converter Overcurrent StopDrive 12 |
[ ok ] [ cancel | [ ooy | [ Hep |

This dialog box applies to Kinetix 5500 (EtherNet/IP network) servo drives.

Table 64 - Drive Behavior, FLT Sxx Fault Codes

Fault Action
- - Best Available
Exception Fault Code Exception Text :Aea"?l::en;l‘;t or Induction Motor H H Stopping Action
9 4 I3 "g “g (applies to major faults)
2 = £ =
=2 = = =

FLT 503 — MTR OVERSPEED FL Motor Qverspeed X X Coast/Disable
Factory Limit Fault
Motor Overtemperature )

FLT SO5 — MTR OVERTEMP FL Factory Limit Fault X X Coast/Disable
Motor Thermal Overload ’

FLT S07 — MTR OVERLOAD FL Factory Limit Fault X X X Decel/Disable
Motor Thermal OverLoad

FLT S08 — MTR OVERLOAD UL User Limit Fault X X X X X Decel/Hold

FLT $10 — INV OVERCURRENT Inverter Overcurrent Fault X X X Coast/Disable
Inverter Overtemperature )

FLT 11 — INV OVERTEMP FL Factory Limit Fault X X X Coast/Disable
Inverter Thermal Overload .

FLT $13 — INV OVERLOAD FL Factory Limit Fault X X X Coast/Disable
Inverter Thermal Overload

FLT $14 — INV OVERLOAD UL User Limit Fault X X X X X Decel/Hold

FLT 516 — GROUND CURRENT Ground Current X X X Coast/Disable
Factory Limit Fault

B Converter OverTemp "

FLT 18 — CONV OVERTEMP FL Factory Limit Fault X X X Coast/Disable
Converter Thermal OverLoad )

FLT S20 — CONV OVERLOAD FL Factory Limit Fault X X X Coast/Disable
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Table 64 - Drive Behavior, FLT Sxx Fault Codes (continued)

Fault Action
= - Best Available
Exception Fault Code Exception Text :A:lengt or Induction Motor H E Stopping Action
9 @ £ s s | (applies to major faults)
2 = £ =
= = = =
Converter Thermal Overload
FLT $21 — CONV OVERLOAD UL User Limit Fault X X X X X Decel/Hold
FLT $23 — ACPHASE LOSS ACSingle Phase Loss Fault X X X X X Coast/Disable
FLT S25 — PRECHARGE FAILURE Pre-charge Failure Fault X X X Coast/Disable
Bus Regulator Thermal OverLoad )
FLT $29 — BUS OVERLOAD FL Factory Limit Fault X X X Coast/Disable
Bus Regulator Thermal Overload
FLT S30 — BUS OVERLOAD UL User Limit Fault X X X X X Decel/Hold
FLT $31 — BUS REGULATOR Bus Regulator Fault X X X X X Coast/Disable
Bus Undervoltage .
FLT S33 — BUS UNDERVOLT FL Factory Limit Fault X X X X X Decel/Disable
Bus Undervoltage
FLT S34 — BUS UNDERVOLT UL User Limit Fault X X X X X Decel/Hold
Bus Overvoltage )
FLT S35 — BUS OVERVOLT FL Factory Limit Fault X X X Coast/Disable
FLT $39 — BUS POWER Bus Power Leakage Fault X X X Coast/Disable
Motor Feedback Data Loss .
FLT S45 — MTR FDBK COMM FL Factory Limit Fault X X X X Coast/Disable
FLT S47 — FDBK DEVICE FAILURE Feedback Device Failure X X Coast/Disable
FLT S54 — POSN ERROR Excessive Position Error Fault X X X X Coast/Disable
FLT S55 — VEL ERROR Excessive Velocity Error Fault X X X X Coast/Disable
FLT $56 — OVERTORQUE LIMIT Overtorque Limit Fault X X X X Decel/Hold
FLT S57 — UNDERTORQUE LIMIT Undertorque Limit Fault X X X X Decel/Hold
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Table 65 - Drive Behavior, FLT Mxx Fault Codes
Fault Action
= - Best Available
Exception Fault Code Exception Text :;;":'ae':en;l';tor Induction Motor H 3 Stopping Action
9 o = s s (applies to major faults)

2 E £ =

=2 = = =
FLT M02 — MOTOR VOLTAGE Motor Voltage Mismatch Fault X X X Coast/Disable

Excessive Current Feedback .
FLT M14 — CURR FDBK OFFSET Offset Fault X X Coast/Disable
FLT M25 — COMMON BUS DC Common Bus Fault X X Coast/Disable
FLT M26 — RUNTIME ERROR Runtime Error X X Coast/Disable
Table 66 - Drive Behavior, NODE FLT Fault Codes
Fault Action
- - Best Available
Exception Fault Code Exception Text :Azrn:lae‘:efmt or Induction Motor H H Stopping Action
9 < £ E “g (applies to major faults)

2 S £ =

=2 = = =
NODE FLT 01— LATE CTRL UPDATE Control Connection Update Fault | X X Decel/Disable
NODE FLT 02 — PROC WATCHDOG Processor Watchdog Fault X X Coast/Disable
NODE FLT 03 — HARDWARE Hardware Fault X X Coast/Disable
NODE FLT 06 — LOST CTRL CONN Lost Controller Connection Fault | X X Decel/Disable
NODE FLT 07 — CLOCK SYNC Clock Sync Fault X X Coast/Disable
NODE FLT 09 — DUPLICATE IP ADDRESS | Duplicate IP Address Fault X X Coast/Disable
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Notes:
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Removing and Replacing Servo Drives

This chapter provides remove and replace procedures for Kinetix 5500 drives.

Topic Page
Before You Begin 139
Remove and Replace Kinetix 5500 Servo Drives 140
Start and Configure the Drive 142

and assemblies. You are required to follow static-control precautions when you
install, test, service, or repair this assembly. If you do not follow ESD control
procedures, components can be damaged. If you are not familiar with static
control procedures, refer to Guarding Against Electrostatic Damage, publication
8000-4.5.2, or any other applicable ESD awareness handbook.

2 ATTENTION: This drive contains electrostatic discharge (ESD) sensitive parts

Before You Begin When each drive is installed, network settings are configured from the setup
screens. Before removing the drive, revisit the Network menu and make note of
the static IP or DHCP settings. Refer to Configure the Drive on page 98 to
access those settings.

IMPORTANT If you intend to use the same Logix Designer application after replacing your
drive, the new drive must be the same catalog number as the old drive.

You also need these tools available before you begin removal and replacement
procedures:

o Screwdrivers (to loosen/remove screws)
o Voltmeter (to make sure no voltage exists on drive connectors)

¢ Non-conductive probe for removing DC bus T-connectors
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Remove and Replace
Kinetix 5500 Servo Drives

140

Follow these steps to remove and replace servo drives from the panel.

Remove Power and All Connections

1. Verify that all control and input power has been removed from the system.

power has been removed before proceeding. This system can have
multiple sources of power. More than one disconnect switch can be
required to de-energize the system.

2 ATTENTION: To avoid shock hazard or personal injury, assure that all

2. Wait five minutes for the DC bus to discharge completely before
proceeding.

the hazard of electrical shock, verify that voltage on capacitors has
been discharged before attempting to service, repair, or remove this
unit. Do not attempt the procedures in this document unless you are
qualified to do so and are familiar with solid-state control equipment
and the safety procedures in publication NFPA 70E.

2 SHOCK HAZARD: This product contains stored energy devices. To avoid

3. Label and remove all wiring connectors from the drive you are removing.

To identify each connector, refer to Kinetix 5500 Connector Data on

page 54.

TIP You do not need to remove the shunt (RC) connector, unless there is an
external shunt wired to it.

4. Remove the shared-bus input wiring connectors, T-connectors, and bus-
bars from the drive you are removing.

IMPORTANT  DCbus T-connectors latch on both sides when inserted into the drive.
To remove the DC bus T-connector, at least one latch must be pried
away with a non-conductive probe.

Refer to Shared-bus Connection System on page 43.

5. Use ascrewdriver to loosen the
two cable clamp screws,
removing the one on the right. Retention Screw

(loosen, do not remove)

Motor Cable

6. Remove the single motor cable from the cable shield clamp.

7. Remove the ground screw and braided ground strap.

Refer to Ground the System Subpanel on page 69.
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Remove the Servo Drive

You can remove single-axis drives from the panel or any single drive from a multi-
axis configuration by using the same procedure.

IMPORTANT  This procedure applies to any 2198-Hxxx-ERS drive in any configuration.

Follow these steps to remove Kinetix 5500 servo drives from the panel.

1. Remove the top and bottom screws of the drive to remove.

Frame 1 and 2 drives have one top and bottom screw. Frame 3 drives have
two top and bottom screws.

2. Grasp the top and bottom of the drive with both hands and pull the drive
straight out and away from the panel, clearing the zero-stack mounting
tabs and cutouts.

Kinetix 5500 Servo Drives
(removing middle drive)

(bottom screws not shown)

Replace the Servo Drive

To replace the servo drive, reverse the steps shown above or refer to Mount Your
Kinetix 5500 Drive on page 52:

e Torque mounting, shield clamp, and ground screws to 2.0 Nem

(17.7 Ibein) max.

e Reconnect the feedback connector kit and torque the mounting screws to

0.4 Nem (3.5 Ibein) max.
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Start and COnfigure the Drive Follow these steps to configure the replacement drive.

IMPORTANT If you intend to use the same Logix Designer application after replacing your
drive, the new drive must be the same catalog number as the old drive.

1. Reapply power to the drive/system.

Refer to Apply Power to the Kinetix 5500 Drive on page 115 for the
procedure.

2. Configure the network settings for the drive.

For example, if your old drive was configured as Static IP, you need to set
the IP address, gateway, and subnet mask in the new drive identical to the

old drive.

Refer to Configure the Drive on page 98 to access those settings.

3. Download the Logix Designer application to the controller.

4. Verify the drive/system is working properly.
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Certification

Kinetix 5500 Safe Torque-off Feature

This appendix introduces you to how the safe torque-off feature meets the
requirements of Performance Level d (PLd) and safety category 3 (CAT 3) per
EN ISO 13849-1 and SIL 2 per IEC EN 61508, EN 61800-5-2 and EN 62061.

Topic Page
Certification 143
European Union Directives 144
Description of Operation 145
PFD and PFH Definitions 148
PFD and PFH Data 148
Safe Torque-off Connector Data 149
Wire the Safe Torque-off Circuit 149
Safe Torque-off Feature 151
Safe Torque-off Specifications 152

The TUV Rheinland group has approved the 2198-Hxxx-ERS servo drives with
safe torque-off for use in safety-related applications up to ISO 13849-1
Performance Level d (PLd) and category 3, SIL 2 per IEC EN 61508,

EN 61800-5-2, and EN 62061, in which removing the motion producing power
is considered to be the safe state.

To view the certificate, refer to EC Type - Examination Certificate on page 191.

Important Safety Considerations

The system user is responsible for the following:
o Validation of any sensors or actuators connected to the system
o Completing a machine-level risk assessment

o Certification of the machine to the desired EN ISO 13849-1 performance
level or EN 62061 SIL level

e Project management and proof testing
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European Union Directives

144

Category 3 Requirements According to IS0 13849-1

Safety-related parts are designed with these attributes:

e Asingle fault in any of these parts does not lead to the loss of the safety
function.

e Asingle fault is detected whenever reasonably practicable.

o Accumulation of undetected faults can lead to the loss of the safety
function and a failure to remove motion producing power from the motor.

Stop Category Definition

Stop category 0 as defined in EN 60204 or Safe Torque Off as defined by EN
61800-5-2 is achieved with immediate removal of motion producing power to
the actuator.

IMPORTANT  Intheevent of a malfunction, the most likely stop category is category 0. When
designing the machine application, timing and distance must be considered
for a coast to stop. For more information regarding stop categories, refer to
EN 60204-1.

Performance Level (PL) and Safety Integrity Level (SIL)

For safety-related control systems, Performance Level (PL), according to EN ISO
13849-1, and SIL levels, according to EN 61508 and EN 62061, include a rating
of the systems ability to perform its safety functions. All of the safety-related
components of the control system must be included in both a risk assessment and
the determination of the achieved levels.

Refer to the EN ISO 13849-1, EN 61508, and EN 62061 standards for complete

information on requirements for PL and SIL determination.

If this product is installed within the European Union or EEC regions and has
the CE mark, the following regulations apply.

CE Conformity

Conformity with the Low Voltage Directive and Electromagnetic Compatibility
(EMC) Directive is demonstrated by using harmonized European Norm (EN)
standards published in the Official Journal of the European Communities. The
safe torque-off circuit complies with the EN standards when installed according
instructions found in this manual.
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Description of Operation

EMC Directive

This unit is tested to meet Council Directive 2004/108/EC Electromagnetic
Compatibility (EMC) by using these standards, in whole or in part:

o EN 61800-3 - Adjustable Speed Electrical Power Drive Systems,
Part 3 - EMC Product Standard including specific test methods

o EN61326-3-1 EMC - Immunity requirements for safety-related systems

The product described in this manual is intended for use in an industrial
environment.

CE Declarations of Conformity are available online at

hetp://www.rockwellautomation.com/products/certification/ce and in EC

Declaration of Conformity on page 192.

Low Voltage Directive

These units are tested to meet Council Directive 2006/95/EC Low Voltage
Directive. The EN 60204-1 Safety of Machinery-Electrical Equipment of
Machines, Part 1-Specification for General Requirements standard applies in
whole or in part. Additionally, the standard EN 61800-5-1 Electronic
Equipment for use in Power Installations apply in whole or in part.

Refer to the Kinetix Servo Drives Specifications Technical Data, publication

GMC-TDO003, for environmental and mechanical specifications.

The safe torque-off feature provides a method, with sufficiently low probability
of failure, to force the power-transistor control signals to a disabled state. When
disabled, or any time power is removed from the safety enable inputs, all of the
drive output-power transistors are released from the On-state. This results in a
condition where the drive is coasting (stop category 0). Disabling the power
transistor output does not provide mechanical isolation of the electrical output
that is required for some applications.

Under normal operation, the safe torque-off inputs are energized. If either of the
safety enable inputs are de-energized, then all of the output power transistors
turn off. The safe torque-off response time is less then 12 ms.

ATTENTION: Permanent magnet motors can, in the event of two simultaneous
faults in the IGBT circuit, result in a rotation of up to 180 electrical degrees.

field indicates SafeTorqueOffinhibit and GuardStopRequestStatus bit of
AxisGuardStatus tag set to 1. Both inputs must be de-energized within 1second
and re-energized within 1 second to avoid GuardStopInputFault conditions.

2 ATTENTION: If any of the safety enable inputs de-energize, the Start Inhibit
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Figure 61 - System Operation when Inputs are Meeting Timing Requirements

24VDC
SS_IN_CHO
0V DC
4V DC
SS_IN_CH1
0V DC
1T T T e B
GuardStopInputFault ‘
T

0

1 ————
GuardStopRequestStatus

1 6
Event | Description
1 At least one input is switched-off. GuardStopRequestStatus bit is set to 1.
) Second input is switched-off within 1 second. This event must always occur prior to Event 3 to prevent
GuardStoplnputFault.
3 First input is switched-on.
4 Second input is switched-on within 1second of event 3.
5 Both inputs are in OFF state simultaneously within 1 second. As a result, GuardStopInputFault is not posted.
6 GuardStopRequestStatus bit sets back to 0 if event 4 occurred within 100 ms interval after event 3.

Troubleshoot the Safe Torque-off Function

Fault Message

Logix Designer Anomaly Potential Cause Possible Resolution
Safe torque-off function | , o + Verify wire terminations,
mismatch. System does It'g:asjev_v(l)rf'fn(%ﬂ;ﬂzr cable/header
notallow motion. Safe | Miswiring of the afe Eonnectlons, adnd +24V.f
torque-off mismatch is + Reseterrorand run proo

GuardStopInputFault d et(l cted when safety torque-off connector. tost. p
inputs are in a different * Cable/hegder not seated « If error persists, return
state for more than 1 properly i safe torque-off the drive to Rockwell
second. connector Automation.
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Figure 62 demonstrates when the safe torque-off mismatch is detected and a
GuardGateDriveFault is posted.

Figure 62 - System Operation in the Event that the Safety Enable Inputs Mismatch

UV D e
SS_IN_CHO

0vDC
24VDC

\
SS_IN_CH1 |
|

GuardStoplnputFault |

\ 1Second

SafeTorqueOffinhibit

When one safety input is turned off, the second input must also be turned off,
otherwise a fault is asserted (see Figure 63). The fault is asserted even if the first

safety input is turned on again.

Figure 63 - System Operation in the Event that the Safety Enable Inputs Mismatch Momentarily
UVD( =]
SS_IN_CHo ‘

0vDC
24VDC

SS_IN_CH1

|
\
e \

GuardStopInputFault W |

1 Second

SafeTorqueOffinhibit

torque-off function. After troubleshooting, a safety function must be executed

ATTENTION: The safe torque-off fault is detected upon demand of the safe
A to verify correct operation.

IMPORTANT  The Safe Torque Off fault can be reset only if both inputs are in the Off-state for
more than 1 second. After the fault reset requirement is satisfied, an MASR
command in the Logix Designer application must be issued to reset the
GuardGateDriveFault.
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PFD and PFH Definitions Safety-related systems can be classified as operating in either a Low Demand

mode, or in a High Demand/Continuous mode:

e Low Demand mode: where the frequency of demands for operation made
on a safety-related system is no greater than one per year or no greater than
twice the proof-test frequency.

o High Demand/Continuous mode: where the frequency of demands for
operation made on a safety-related system is greater than once per year.

The SIL value for a low demand safety-related system is directly related to order-
of-magnitude ranges of its average probability of failure to satisfactorily perform
its safety function on demand or, simply, average probability of failure on demand
(PFD). The SIL value for a High Demand/Continuous mode safety-related
system is directly related to the probability of a dangerous failure occurring per
hour (PFH).

PFD and PFH Data These PFD and PFH calculations are based on the equations from EN 61508

and show worst-case values.

This table provides data for a 20-year proof test interval and demonstrates the
worst-case effect of various configuration changes on the data.

Determination of safety parameters is based on the assumption that the system
operates in high demand mode and that the safety function is requested at least
once a year.

Table 67 - PFD and PFH for 20-year Proof Test Interval

Attribute Value
PFH (1e-9) 0.35
PFD (1e-3) 0.061
Proof test (years) 20
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- Two rows of five pins are provided for making drive-to-drive connections in
afre jorque-o onnector p p g
Data multi-axis configurations.
Figure 64 - Pin Orientation for 5-pin Safe Torque-off (STO) Connector

5-pin (STO)
Safe Torque-off Connector

Pin1 % % §E+

MDHO
OIDIOI) s
OO <

Table 68 - Safe Torque-off Connector Pinouts

STOPin | Description Signal
1 Safety bypass plus signal. Connect to both safety inputs to disable safe torque-off B
function.
) Safety bypass minus signal. Connect to safety common to disable safe torque-off 5B
function.
3 Safe stop input channel 1 (SS_IN_CHO). S1
4 Safe stop input common (SCOM). SC
5 Safe stop input channel 2 (SS_IN_CH1). S2
Wire the Safe Torque-off This section provides guidelines for wiring your Kinetix 5500 safe torque-off
Circuit drive connections.

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

IMPORTANT  Toimprove system performance, run wires and cables in the wireways as
established in Establishing Noise Zones beginning on page 35

IMPORTANT  Pins1and 2 (SB+ and SB-) are used to disable the safe torque-off function.
When wiring to the STO connector, the 24V supply (for an external safety
device that triggers the safe torque-off request) must come from an
external source, otherwise system performance is jeopardized.
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Safe Torque-off Wiring Requirements

The safe torque-off (STO) connector uses spring tension to secure the wire.
Depress the tab, along side each pin, to release the wire. Two rows of pins are
provided for drive-to-drive connections. Wire must be copper with 75 °C
(167 °F) minimum rating.

IMPORTANT  The National Electrical Code and local electrical codes take precedence over the
values and methods provided.
IMPORTANT  Stranded wires must terminate with ferrules to prevent short circuits, per table

D7 of EN 13849.

Figure 65 - Safe Torque-off (STO) Terminal Plug

Kinetix 5500 Drive

Top View

Table 69 - Safe Torque-off (STO) Terminal Plug Wiring

Safe Torque-off (STO) Connector SRiezceommended Wire Strip Length Torque Value
Pin Signal mm? (AWG) mm (in.) Nem (Ib-in)
STO-1 SB+
ST0-2 SB-
§10-3 51 (112 ' gf) 10(0.29) N/A
ST0-4 SC o
STO-5 S2
IMPORTANT  Toimprove system performance, run wires and cables in the wireways as

established in Establishing Noise Zones beginning on page 35.
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Safe Torque-off Feature

The safe torque-off circuit, when used with suitable safety components, provides
protection according to ISO 13849-1 (PLd), Cat3 or according to EN 62061
(SIL2). The safe torque-off option is just one safety control system. All
components in the system must be chosen and applied correctly to achieve the
desired level of operator safeguarding.

The safe torque-off circuit is designed to safely turn off all of the output-power
transistors. You can use the safe torque-off circuit in combination with other
safety devices to achieve the stop and protection-against-restart as specified in

IEC 60204-1.

ATTENTION: This option is suitable only for performing mechanical work on
the drive system or affected area of a machine. It does not provide electrical
safety.

present at the drive. To avoid an electric shock hazard, disconnect power to the
system and verify that the voltage is zero before performing any work on the
drive.

2 SHOCK HAZARD: In Safe Torque-off mode, hazardous voltages can still be

The Kinetix 5500 drives do not operate without a safety circuit or safety bypass
wiring. For applications that do not require the safe torque-off feature you must
install jumper wires to bypass the safe torque-off circuitry.

Safe Torque-off Feature Bypass

Each Kinetix 5500 drive ships with two 5-pin wiring plugs for wiring to safety
devices. To bypass the safety function, wire these signals as shown in Figure 66.
With the jumper wires installed, the safe-off feature is not used.

Figure 66 - Safe Torque-off Bypass Wiring

: SB+
] SB-
S1

SC
S2

Pin1

=1

=|=|=I|=]|
| ==|==|= =|==]|
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Dual-channel
Equivalent
Safety Device

| ¥
I

Cascade the Safe Torque-off Signal

The total number of drives in a single cascaded safety circuit is limited due to the
current carrying capacity of the cascaded safety wiring. Refer to Table 70 for

current rating per channel, per drive.

Figure 67 - Cascaded Safe Torque-off Wiring

_@

24V DC

Safe Torque-off
Specifications

152

First Drive Middle Drive Last Drive

B+ =g = ‘ 7 . T
N @7 @7 Pin 1 I Pin 1 @mi @7
o QIO N0 I M
TS 1881 IO
o @Jﬂﬂ i@m = Il B @Hﬂﬂ H
QD Il QIO

To maintain safety rating, Kinetix 5500 drives must be installed inside protected
control panels or cabinets appropriate for the environmental conditions of the
industrial location. The protection class of the panel or cabinet must be IP54 or

higher.

Table 70 - Safe Torque-off Signal Specifications

Attribute Value
Input current <10mA
Input ON voltage range 18...26.4V DC
Input OFF voltage, max 5V DC
Safety inputs Input ON current 10mA, each drive "
(per channel) Input OFF current 2mA@Vin<5VDC
Pulse rejection width 700 ps
External power supply SELV/PELV
Input type Optically isolated and reverse voltage protected

(1) The maximum number of drives cascaded with safe torque-off wiring is 50.

For additional information regarding Allen-Bradley safety products, including
safety relays, light curtain, and gate interlock applications, refer to the Safety

Products Catalog, website http://www.ab.com/catalogs.
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Appendix A

Interconnect Diagrams

This appendix provides wiring examples and system block diagrams for your
Kinetix 5500 system components.

Topic Page
Interconnect Diagram Notes 153
Power Wiring Examples 154
Bus-sharing Wiring Examples 156
Shunt Resistor Wiring Example 158
Kinetix 5500 Drive and Motor/Actuator Wiring Examples 159
System Block Diagrams 163

Interconnect Diagram Notes Thisappendix provides wiring examples to assist you in wiring the Kinetix 5500

drive system. These notes apply to the wiring examples on the following pages.

Note | Information

1 For power wiring specifications, refer to Wiring Requirements on page 71.

2 For input fuse and circuit breaker sizes, refer to Circuit Breaker/Fuse Selection on page 27.

3 AC(EMC) line filter is required for EMC compliance. Place line filter as close to the drive as possible and do not route very dirty wires in wireway. If routing in wireway is
unavoidable, use shielded cable with shields grounded to the drive chassis and filter case. For ACline filter specifications, refer to Kinetix Servo Drives Specifications Technical
Data, publication GMC-TD003.

4 Terminal block is required to make connections.

5 (able shield clamp must be used to meet CE requirements.

6 PE ground connection bonded to the panel must be used to meet CE requirements.

7 DC connector covered with protective knockout is default configuration. Remove knockout to insert DC bus T-connector and bus-bars. No discrete wiring to DC bus terminals.

8 Internal shunt wired to the RC connector is default configuration. Remove internal shunt wires to attach external shunt wires.

9 Default configuration for ground screws is for grounded power at user site. For ungrounded or corner-grounded power, remove the screws. Refer to Determine the Input
Power Configuration on page 65 for more information.

10 ATTENTION: Implementation of safety circuits and risk assessment is the responsibility of the machine builder. Please

A reference international standards EN 1050 and EN SO 13849-1 estimation and safety performance categories. For more
information refer to Understanding the Machinery Directive, publication SHB-900.

n For motor cable specifications, refer to Kinetix Motion Accessories Specifications Technical Data, publication GMC-TD004.

12 MPL-A15xx. . .MPL-A45xx, MPM-A115xx. .. MPM-A130xx, MPF-A3xx. . . MPF-A45xx, MPS-Axxx, MPAR-Axxx, and MPAS-Axxx, encoders use the 45V DCsupply.

13 MPL-Bxx, MPL-A5xx, MPM-Bxx, MPM-A165xx. . . MPM-A215xx, MPF-Bxx, MPF-A5xx, MPS-Bxxx, MPAR-Bxxx, and MPAS-Bxxx encoders use the +9V DC supply.

14 Brake connector pins are labeled plus (+) and minus (-) or F and G respectively. Power connector pins are labeled U, V, W, and —L- (GND) or A, B, C, and - (D) respectively.
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Power W|rmg Examp'es You must supply input power components. The single-phase and three-phase line

filters are wired downstream of the input fusing.

Single-axis Drive Wiring Examples

Figure 68 - Kinetix 5500 Drives Power Wiring (three-phase operation)

2198-Hxxx-ERS
Refer to table on page 153 for note information. Kinetix 5500 Drives
Bonded Cabinet Ground Bus * [ PEGround
O @
Chassis Note 6
Note 4 ]
CuslomzelerSl[l);zplied 2 24V_CoM | Control Power ble Shield Note
+ 1 = Cable Shie
Power Supply * 24V ((P) Connector Clamp
4
U
4 v 3 Three-phase
2198-DBxx-F - L= . Motor Power 2 Motor Power
i " | 3] Mains AC Input (MP) Connector w Connections
T Three-phase B | (IPD) Connector 1
195...264V ACrms or AC Line Filter 2 L Note 11
324....528V ACrms T Note3 | 12 v
Three-phase Input T Tt — U
Notes 1,2 -
Input Fusing
Note 2
DCB Motor Brake | MBRK- |2 MBRK - Motor Brake
DC+ us | Connecti
(DC) Connector (BC) Connector WeRk+ | MBRK + onnections
DC-
Note 7
Motor Feedback [~p, |1 ¢ DATA+/EPWR+ ~Motor Feedback
DC+ Shunt (MF) Connector 12 DATA-/EPWR- (or;necngns
- ¢ DATA-JEPWR-
g (RO) Connector —< (refer to Figure 76
Internal Shunt
Note 8 INT 1—< . .
Digital Input o |2 Registrationand
(10D) Connector 3 Home Input
IN2__ = Connections
* Indicates User Supplied Component SHLD —(4
Ground Screws
Note 9

@®
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Figure 69 - Kinetix 5500 Drives Power Wiring (single-phase operation)
2198-H003-ERS, 2198-H008-ERS, or
Refer to table on page 153 for note information. 2198-HO15-ERS
Kinetix 5500 Drives
S Bonded Cabinet Ground Bus * [ PEGround
Chassis ~ | Noted
Note 4 et IS e ) Note 5
ustomer Supplie C
24V_COM ontrol Power .
+24V DC 1 = Cable Shield
Power Supply * +24V (P) Connector (lamp
Rk
Three-phase
2198-DBxx-F e f Motor Power v 2 Motor Power
Three-phase 35 Mains AC Input (MP) Connector w2 Connections
-e-ph (IPD) Connector ] Note 11
195...264V ACrms T AC Line Filter 2 5} L _VH
Single-phase Input Note 3 1
Notes 1,2 e
Input Fusing *
Note 2
DCBus Motor Brake [ ygrk- MBRK-__ ' Motor Brake
D+ (DC) Connector (BC) Connector 1 MBRK + || Connections
e (does not apply in MBRK +
single-phase operation)
Motor Feedback 1 ¢ ¢ DATA+/EPWR+ Motor Feedback
o+ Shunt (MF) Connector E+ 2 DATA-EPWR- (OTMS»" "
N (RC) Connector — <2 (refer to Figure 76)
Internal Shunt ;
Note 8 <
Digital Input m 2 Registrationand
(10D) Connector |-OM 3 <" Home Input
IN2_ =< Connections
*Indicates User Supplied Component SHLD 4_<
@ Ground Screws
Note 9
@

Figure 70 - Kinetix 5500 Capacitor Module

2198-Hxxx-ERS 2198-CAPMOD-1300
Kinetix 5500 Drive Capacitor Module
Refer to table on page 153 for note information.
o Bonded Cabinet Ground Bus * ° Eiggund
g —| PEGround ]
Chassis [T | Notet
3 |
Note 4 Cusm;n;{vs l[j)%p“ed : 24V_COM 24v_com | Control Power
Power Supply * ey 2V (CP) Connectors
e s
3 T - 3 Motor, digital input, and
19;2;"26‘5“21;\; Ag‘:n?; Three-phase 3 B shunt connections not Module Status RELAY-
v ACLine Filter |2 ity. MS) Connector
Thiee-phase Input 1 — e ; 12 shown for clarity. (MS) RELAYL
Notes1,2 > T— 1
Input Fusing *
Note 2
DC+ DC+ DDC Bus
Y T2 (DC) Connectors
*Indi : 2198-H0x0-ADP-IN 2198-H0x0-DP-T
Indicates User Supplied Component Bus Bar Connectors Bus Bar Connectors
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Bus-sharing Wiring Examples

For bus-sharing configurations, use the 2198-H0x0-xx-x shared-bus connection

system to extend power from drive to drive.

Figure 71 - Kinetix 5500 Drives with Shared AC Bus

2198-Hxxx-ERS 2198-Hxxx-ERS 2198-Hxxx-ERS
Kinetix 5500 Drive Kinetix 5500 Drive Kinetix 5500 Drive
Refer to table on page 153 for note information.
| PEGround
b Note 6
5 Bonded Cahinet Ground Bus * _ PE Ground L]
S 1 PEGround L Notet
Chassis [ ] Note 6
P —
Customer Supplied 2 24 _COM 24V_COM 24y _com | Control Power
Note 4 +24VDC 1 = = - (CP) Connectors
Power Supply * +24V +24V +24V
L 4T T i
2198-DBxx-F = = =
195...264VACrmsor % 7T Three-phase N 3 13| Three-phase Input
324...528V ACrms P 2 (IPD) Connectors
>——T T+ ACLineFfilter L =1 5 12 12
Three-phase Input Note 3 1
Notes1,2 > —T T— ] L1 1
Input Fusing *
Note 2
DC+ DC+ D+ DCBus
e e e (DC) Connectors
* Indicates User Supplied Component 2198-H0x0-ADP-IN 2198-HOx0-AP-T 2198-H0X0-AP-T
Bus Bar Connectors Bus Bar Connectors Bus Bar Connectors
Figure 72 - Kinetix 5500 Drives with Shared AC/DC Bus
Refer to table on page 153 for note information. _219'8'HM'ER_S .219.8-H)00(-ER'S .219.8-H)00{-ER.S
Kinetix 5500 Drive Kinetix 5500 Drive Kinetix 5500 Drive
— PE Ground
, M @ | Note6
S Bonded Cabinet Ground Bus ,T PE Ground
o ] Note 6
[e @ | PEGround
Chassis L Note 6
P —
Note4 | Customer Supplied 2 24V_COM 247_COM 24v_com | Control Power
+24VDC (CP) Connectors
Power Supply * +24V +24V +24V
L 4T T i
2198-DBxx-F = = =
195...264VACmsor 5, —p | Three-phase N 3 13 | Three-phase Input
324...528V ACrms AC Line Filter 2 (IPD) Connectors
Three-phase Input T Note 3 ] L2 L L
NotesT,2 >—TT—1 °¢ 1 n n
Input Fusing *
Note 2
DG+ DC+ pct | DCBus
(DC) Connectors
DC- DC- DC-
2198-HOx0-ADP-IN 2198-H0x0-ADP-T 2198-HOx0-ADP-T
* Indicates User Supplied Component Bus Bar Connectors Bus Bar Connectors Bus Bar Connectors
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Figure 73 - Kinetix 5500 Drives with Shared DC (common bus)
2198-Hxxx-ERS 2198-Hxxx-ERS 2198-Hxxx-ERS
Kinetix 5500 Drive Kinetix 5500 Drive Kinetix 5500 Drive
Refer to table on page 153 for note information.
| PEGround
b Note 6
Bonded Cahinet Ground Bus * [~ | PEGround L
O °
S [ PEGround [ | Notes
Chassis [ ] Note 6
P —
Customer Supplied 2w o 247 COM 24y com | Control Power
Note 4 +24VDC AL = = (CP) Connectors
Power Supply * +24V +24V +24V
4 L L L
2198-DBucF [ 3 = = =
19§24 26‘;\212?\,( l{'c"s O >——T T Three-phase [ 3 | Three-phase Input 3 3
e T+ ACLineFilter |—21"1; | (IPD) Connector 7 7
Three-phase Input Note 3 1
Notes1,2 >——T T 1 il 1
Input Fusing *
Note 2
D+ D+ D+ DCBus
0 Y Y (DC) Connectors
* Indicates User Supplied Component 2198-HOX0-ADP-IN 2198-H0x0-DP-T 2198-H0X0-DP-T
Bus Bar Connectors Bus Bar Connectors Bus Bar Connectors
Figure 74 - Kinetix 5500 Drives with Shared AC/DC Hybrid Bus
Refer to table on page 153 for note information. _219'8'HM'ER_S .219.8-H)00(-ER'S .219.8-H)00{-ER.S
Kinetix 5500 Drive Kinetix 5500 Drive Kinetix 5500 Drive
— PE Ground
. M @ | Note6
S Bonded Cabinet Ground Bus ,—= PE Ground
o ] Note 6
[e @ | PEGround
Chassis L Note 6
P —
Customer Supplied T 2V_COM 24v_com_| Control Power
Note 4 124V DC 1 = = - (CP) Connectors
Power Supply * +24V +24V 424V
_4 L L L
2198-DBxx-F | 5 = = =
195...264VACms ot >———T— T—— Three-phase 13 13 | Three-phase Input 13
324...528V ACrms AC Line Filter 2 s 3 (IPD) Connector o
Three-phase Input ’ T Note 3 1
Notes1,2 >—1I_TH— L | L 1
Input Fusing *
Note 2
DC+ I DC+ o+ | DCBus
(DC) Connectors
DC- DC- DC-
2198-H0x0-ADP-IN 2198-H0x0-ADP-T 2198-H0x0-DP-T
* Indicates User Supplied Component Bus Bar Connectors Bus Bar Connectors Bus Bar Connectors
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Shunt Resistor W|r|ng Refer to the External Shunt Resistor Connections on page 90 for the Bulletin
Exampl e 2097 external shunt resistor catalog numbers available for Kinetix 5500 servo

drives.

IMPORTANT  Before wiring the Bulletin 2097 external shunt to the RC connector, remove the
wires from the servo drive internal shunt. Do not connect internal and external
shunt resistors to the drive.

Figure 75 - Shunt Resistor Wiring Example

2198-Hxxx-ERS 2097-Rx
Kinetix 5500 Drive Shunt
Resistor

Shunt RQ) | DG+
Connector | SH

Internal Shunt

Refer to the Kinetix 300 Shunt Resistor Installation Instructions, publication
2097-IN002, for shunt resistor installation instructions.
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Appendix A

Kinetix 5500 Drive and
Motor/Actuator Wiring

The Kinetix VP motors use single cable technology. The motor power, brake, and
feedback wires are all packaged in a single cable.

Examples Figure 76 - Kinetix 5500 Drives with Kinetix VP Motors (Bulletin VPL and VPS)
2198-Hxoox-ERS VPL-A/Bxcxx-C/P Motors
Kinetix 5500 Servo Drives Refer to table on page 153 for note information. or VPS-BxxxD-P Motors
with High-resolution
Feedback
Note 5
(able Shield
Clamp :
M\
U 4 Brown éA/U
3 BNV
Motor Power |V Black < Three-phase
(MP) Connector w2 Blue ﬂ Motor Power
T |1 Green/Yellow @
Note 14
(M) Black M) F/+
Motor Brake | MBRK+ %‘ Motor
(BC) Connector MBRK - White G/~ Brake
N N
Motor Feedback | D+ Flue Data-+/EPWR (] @ Motor
(MF) Connector | p- White/Bue)()_Date-/EPWR- Al Feedback
b bd Shield N b
2198-KITCON-DSL - - - -
Connector Kit 2090-CSBM1DF-xxAAxx
or 2090-CSBM1DF-xxAFxx
Single Motor Cable
Note 11
SpeedTec DIN
Single Motor Connector
Power, Brake, and
Feedback Connector
Figure 77 - Grounding Technique for Feedback Cable Shield
Mounting Screws (2)
] ‘/ g
2198-KITCON-DSL
Feedback Connector Kit
Exposed Shield Clamp Screws (2)
Connector
Refer to Kinetix 5500 Feedback Connector Plug

Kit Installation Instructions, publication
2198-IN002, for connector kit specifications.

Feedback Cable
(EPWR+, EPWR-)

Grounding Plate
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AppendixA  Interconnect Diagrams
Compatible Allen-Bradley rotary motors (Bulletin MPL, MPM, MPEF, and
MPS) and linear actuators (Bulletin MPAS, MPAR, and MPAI) have separate
connectors and cables for power/brake and feedback connections.
Figure 78 - Kinetix 5500 with MP-Series Rotary Motors
MPL-B15xx. .. MPL-B6xx, Refer to table on page 153 for note information.
2198-Hxxx-ERS MPM-Bxxx, MPF-Bxxx, and
Kinetix 5500 Servo Drives MPS-Bxxx Servo Motors with
High Resolution Feedback
Cable Shield 2198-H2DCK Feedback
Converter Kit
Clamp ) o
Note 5 . Shield o Three-phase 1 BLACK ave M [
; 4 Brown p @ Motor Power ) wrreck XY SiN- )
3
Motor Power | Black C U Lo 3 WHRTE/?iED W s+ 3
(MP) Connector [ 2 Blue B v 4 €05- 4
-1 Green/Yellow A 5 GREEN DATA+ 5
= whr/GReeN XX DATA- 1
2000-CPM7DF-xeARxx Motor |6
(standard) or Feedback 9 GRAY +5VDC 14
2090-CPXM7DF-xeAFxx 10 whear XX ECOM 6
(continuous-flex) Note 14 VDX 7
Motor Power Cable n ORANGE +
Note 11 Thermostat ol 1 WHT/ORANGE TS+ 1
1 ~ —~ 3 '\-rli 14 BLUE Ts-
Motor Brake | VBRK+ Black G MBRK: %
(BO) Connector [~ 0~ 2 White F MBRK-+ ‘ 12l o
~ ~ Motor Brake Refer to DSL feedback converter kit L |
illustration (lower left)
1 for proper grounding technique.
MotorFeedback | D+ —< 2000-CFBM7DE-CEAAX (standard) or
(MF) Connector | - | 2 ¢ 2090-CFBM7DF-CEAFxx (continuous-flex)
(flying-lead) Feedback Cable
Notes 11,12, 13
- SpeedTec DIN
Grounding Technique for = Mofor Connectors
Feedback Cable Shield
2198-H2DCK N 7
Hiperface-to-DSL Feedback Connector 2=, Fower Connector

Exposed shield secured
under clamp.

160

Clamp Screws (2)

I,
(Cable Cla

Feedback Converter Kit

Refer to Hiperface to DSL Feedback Converter Kit Installation Instructions,
publication 2198-IN006, for converter kit specifications.
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Figure 79 - Kinetix 5500 with MP-Series Linear Stages

2198-Hxx-ERS MPAS-Booxxx-VxxSxA
Kinetix 5500 Servo Drives Ballscrew Linear Stages with Refer to table on page 153 for note information.
High Resolution Feedback

2198-H2DCK Feedback

(able Shield )
Clamp j Converter Kit

Note 5 Shield _ Three-phase p BLACK ave (7]
" 4 Brown D Motor Power 2 WHT/BLACK XX SIN- 2
Motor Power v 3 Black C U j_- GND 3 RED 0+ 3
2 Blue v 4 whiRe) XX oS- 4
(MP) Connector W B
i Green/Yellow A W 5 GREEN DATA+ 5
= Motor |6 whi/heen XX DATA- 10
2090;;2%:2;-)::AAXX Feedback 9 GRAY +5VDC 14
2090-CPXM7DF-xxAFxx 10 wHiGRAY XX ECOM 6
N(‘cotnti:uous-zlegl) 1 ORANGE +9VDC 7
otor Power (able
el Thermostat ol 1 whrorange XX TS+ 1
1 M Black M G MBRK- _|_|‘Ii 14 BUUE Ts-
Motor Brake | MBRK + = % ‘ M
2 i F
(BC) Connector MBRK - White MBRK-+ 1 NI oM /%
= ~ Motor Brake Refer to DSL feedback converter kit —
illustration (lower left)
1 for proper grounding technique.
Motor Feedback | D+ 2_< 2090-CFBM7DF-CEAAY (standard) or
(MF) Connector | p. < 2090-CFBM7DF-CEAFxx (continuous-flex)
(flying-lead) Feedback Cable
Notes 11,12, 13
‘o d
Grounding Technique for ~ crererl= MStpee(dTec DItN
. f otor Connectors
Feedback Cable Shield 2198-H2DCK

Hiperface-to-DSL
Feedback Converter Kit

Feedback Connector Power Connector

Clamp Screws (2)

@\ii\\ Refer to Hiperface to DSL Feedback Converter Kit Installation Instructions,
Exposed shield secured Cable Camp ) publication 2198-IN006, for converter kit specifications.

under clamp.
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Figure 80 - Kinetix 5500 with MP-Series Electric Cylinders
2198-Hxxx-ERS MPAR-Bxxxx and Refer to table on page 153 for note information.
Kinetix 5500 Servo Drives MPAI-Bxoxxx
Electric Cylinders with
. . 2198-H2DCK Feedback
(able Shield High Resolution Feedback .
Converter Kit
Clamp ) -
Note 5 . Shield o Three-phase ] BLAK ae ([
J 4 Brown D Motor Power ) W XX siN- )
3
Motor Power | Black ¢ U Lo 3 WHRTE/';ED Y (05+ 3
(MP) Connector [~ 2 Blue B v 4 (05- 4
-1 Green/Yellow A W 5 GREEN DATA+ 5
= Motor |6 whr/heen XX DATA- 1
Refer to Table 71 for Feedback 9 GRAY +5VDC 14
motor power cable. 10 WHT/GRAY X)( ECOM 6
Notes 11
1 ORANGE +9VDC 7
Thermostat 13 whrormee XX 15+ 11
1 M o - "-r‘i 14 BLUE Ts-
Motor Brake | mBRK + Black 6 MBRK ore
: . F )
(BC) Connector MERK - White MBRK-+ 1 N oM /%
= ~ Motor Brake Refer to DSL feedback converterkit ~ L]
illustration (lower left)
1 for proper grounding technique.
Motor Feedback 0+ —< Refer to Table 71 for
(MF) Connector D- 2 ¢ (flying-lead) motor feedback cable.
Notes 11,12, 13
Grounding Technique for ||~ = SpeedTec DIN
Feedback Cable Shield 2198-420CK Motor Connectors
Hiperface-to-DSL Feedback Connector Power Connector

Feedback Converter Kit

Clamp Screws (2)

@Ii\\
Exposed shield secured Cable Clamp .Q‘

under clamp.

Refer to Hiperface to DSL Feedback Converter Kit Installation Instructions,
publication 2198-IN00S, for converter kit specifications.

Table 71 - MP-Series Electric Cylinder Power and Feedback Cables

MP-Series Electric Cylinder £ | Power Cable Feedback Cable

(at. No. = | Gt.No. (at. No.

MPAR-B10x (eries A 32| 2090-XXNPMF-165xx (standard) or 2090-XXNFMF-Sx (standard) or

MPAR-B2xxx (series A) 40 2090-CPxMA4DF-16AFxx (continuous-flex) 2090-CFBM4DF-CDAFxx (continuous-flex)

MPAR-B1xxx (series B) 32

MPAR-B2xxx (series B) 40

MPAR-B3xxx 63

MPAI-B oo 64 2090-CPxM7DF-16AAxx (standard) or 2090-CFBM7DF-CEAAxx (standard) or
2090-CPxM7DF-16AFxx (continuous-flex) 2090-CFBM7DF-CEAFxx (continuous-flex)

MPAI-B3xxxx 83

MPAI/BAxxxx 110

MPAI-B5xxxx 144
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This section provides block diagrams of the Kinetix 5500 drive modules.

System Block Diagrams

Figure 81 - Kinetix 5500 Drive Block Diagram
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Figure 82 - Kinetix 5500 Capacitor Module Block Diagram

Protection Precharge
T e
I I !
DG+ T ' WA
| Ayilin ! L@_I !
_______ - | \ I
| r 1
L fel_ay_m_ i CapacitorBank | =~~~
I 4
DCBus : T
Connector 160WF |+ ==
I
I S
I
I _— ==
_____ —— =
DC-
24V+
24V Control Power SMPS
24V-
Module Status  [ReLav+
Connector T g
(NO relay output) (e | olo
W
Status Indicator . C
W
I3
[ Chassis |

A

164

Rockwell Automation Publication 2198-UMO001C-EN-P - February 2014




Appendix B

Upgrade the Drive Firmware

This appendix provides procedures for upgrading firmware by using
ControlFLASH software.

Topic Page
Before You Begin 166
Upgrade Firmware 169
Verify the Firmware Upgrade 173

Upgrading drive firmware by using ControlFLASH software involves
configuring your Logix5000 controller communication, selecting the drive to
upgrade, and upgrading the firmware.

IMPORTANT  If the drive firmware contains updated safety firmware, you must de-energize
the safety inputs first or the upgrade fails.

To update the drive firmware in Feedback Only mode, you must inhibit the axis
first. Refer to Inhibit Feedback Only Axis on page 168 for more information.
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Before You Begin

166

The firmware revision for software must be as shown for EtherNet/IP networks.

Table 72 - Kinetix 5500 System Requirements

Description

Firmware Revision

Logix Designer application

21.00 or later

RSLinx software

2.58 or later

ControlFLASH software kit "

11.00 or later

(atalog numbers of the targeted Kinetix 5500 drive module you want to upgrade.

Network path to the targeted Kinetix 5500 drive module you want to upgrade.

(1) Download the ControlFLASH kit from http://support.rockwellautomation.com/controlflash. Contact Rockwell Automation Technical

Support at (440) 646-5800 for assistance.

For more ControlFLASH information (not drive specific), refer to the ControlFLASH Firmware Upgrade Kit Quick Start, publication

1756-Q5105.

IMPORTANT  Control power must be present at CP-1(24V+) and CP-2 (24V-) prior to
upgrading your target drive. The axis state on the LCD display must be
STANDBY, CONFIGURING, STOPPED, or PRECHARGE before beginning this

procedure.

firmware upgrade due to unpredictable motor activity, do not apply three-

2 ATTENTION: To avoid personal injury or damage to equipment during the

phase AC or common-bus DCinput power to the drive.
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Configure Logix5000 Controller Communication

This procedure assumes that your communication method to the Logix5000
controller is the Ethernet network. It also assumes that your Logix5000 Ethernet
module or controller has already been configured.

For more controller information, refer to Additional Resources on page 12.
Follow these steps to configure Logix5000 controller communication.

1. Open your RSLinx Classic software.
2. From the Communications menu, choose Configure Drivers.

The Configure Drivers dialog box appears.

[ Conieire Drivers

Available Driver Types:

Cloze
Ethernet devices Add New...

1~ Configured Drivers: -

_Mame snd Description | Status
Configure...

Startup...
Start
Stop

Delate

Jdidl ]

3. From the Available Driver Types pull-down menu, choose Ethernet
devices.

4. Click Add New.
The Add New RSLinx Classic Driver dialog box appears.

5. Type the new driver name.

New RSLinx Classic Driver

Choose a name for the new driver.
[15 characters maximum)

Cancel

|4B_ETH-1

6. Click OK.
The Configure driver dialog box appears.

Configure driver: AB_ETH-1 wafr

Station M apping l

Station | Host Name Add New I

1] 10.91.36.82
T | Delete

B2
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7. Type the IP address of your Kinetix 5500 servo drive.
8. Click OK.

The new Ethernet driver appears under Configured Drivers.

Configure Drivers

—Awailable Driver Types:

IEthemet devices j Add Mew... |

Cloze

\_I:
——

Help

r— Configured Drivers:

Mame and Description | Statuz |
AB_ETH-1 A-E Ethemet RUNMING Running
LocalSubnet A-B Ethemet RUMMING Running

Canfigure...
Startup...
Sitart

Stop

R

Delete

9. Click Close.
10. Minimize the RSLinx application dialog box.

Inhibit Feedback Only Axis

If an axis is configured as Feedback Only, you must inhibit the axis prior to
performing the firmware upgrade. Follow these steps to inhibit an axis.

1. Open your Logix Designer application.

2. Right-click the 2198-Hxxx-ERS servo .45 10 Configuration
drive you configured as Feedback Only i um e
and choose Properties.

=@ Ethernet

[f [0]1769-L36ERM UM_Controller

[ 1769-L36ERM UM_Controller

The Module Properties dialog box {2198 HO08-ERS UM Drive|
appears.
3. Click the Connection tab.
B Module Properties: Local (2198-H003-ERS 1.1) (=& =]

| General | Connection |Time Sync I Module Info I Intemet Protocol | Port Corfiguration I Metwork I Associated Axes I Power I Mol 4 | *

Requested Packet Interval (RPI): 0.0 s

[¥] Inhibit Module
[] Major Fautt On Controller f Connection Fails While in Run Mode

Use Unicast Connection over EtherlNet/IP

Module Fault

Status: Offline oK ] [ Cancel Apply

4. Check Inhibit Module.
5. Click OK.

6. Save your file and download the program to the controller.
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Upgrade Firmware Follow these steps to select the drive module to upgrade.

1. In the Logix Designer application, from the Tools menu, choose
ControlFLASH.

TIP You can also open ControlFLASH software by choosing
Start>Programs>FLASH Programming Tools>ControlFLASH.

The Welcome to ControlFLASH dialog box appears.

Welcome to ControlFLASH

Welcome to ControlFLASH, the fimware

update tool. ControlFLASH needs the

following information from you before it can

begin updating a device.

1.The Catalog Number of the target device.

2 The Network Configuration parameters
{optional).

3. The Metwork Path to the target device.

4 The Firmware Revision for this update.

Control

View Log I

| Ned> | cancel Help

2. Click Next.

The Catalog Number dialog box appears.

Catalog Number

Enter the catalog number of the target device:

|2138-HOO3-ERS

Cantrol 1756 M165E =
1769-L16ER
1769.L12ER
1763.L18ERM
17691 24ERQB1B
1769 L 24ERQBFC1B
1769 L27ERM-QBFCTB
1769-130ER
17631 30ER-NSE
1769-L30ERM
1769.133ER
1763-L33ERM
1769 L36ERM
2193 HOD3-ERS

m

<Back | MNe> |  Cancel | Hep |
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3. Select your drive module.
In this example, the 2198-H003-ERS servo drive is selected.
4. Click Next.

The Select Device to Update dialog box appears.

Select the 2198-H003-ERS device to update and click OK

¥ Autcbrowse -“ . i Browsing - node 192.168.1.32 found
- Workstation, NAUSMEQSMTV3R1 :
E-@5 Linx Gateways, Ethernet ﬂ I
El-Z& AB_ETHIP-1, Ethernet 19216811 192168132
f] 19216811 1769-136ER... 2198-HO003...

Cancel

5. Expand your Ethernet node, Logix backplane, and EtherNet/IP network
module.

6. Sclect the servo drive to upgrade.

7. Click OK.

The Firmware Revision dialog box appears.

Firmware Revision

Catalog Mumber: 2138-HO03-ERS
Serial Number:  FFFFFFFF

Cument Revision: 1.001.36
Cﬂntrﬂl — Select the new revision for this update:

1.001.40

[ Show all revisions

~Current Folder: 1
c\program files (<86} \controlflash _J
< Back Mext > Cancel ] Help ]

8. Select the firmware revision to upgrade.

9. Click Next.
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The Summary dialog box appears.
Summary
DANGER: The target module is about to be
update with new fimware. During the update the
module will be unable to perform its nomal control
1 function. Please make sure that all processes
(.ﬂn!f‘ﬂl affected by this equipment have been suspended
Ly and that all safety critical functions are not
M affected. To abort this fimware update, press
Cancel now. To begin the update now, press
Finish.
Catalog Number: 2158-HD03-ERS
Serial Number: ~ FFFFFFFF
Curment Revision: 1.001.36
New Revision:  1.001.40
More Info |
< Back | Finish ] Cancel ] Help
10. Confirm the drive catalog number and firmware revision.
11. Click Finish.
This ControlFLASH warning dialog box appears.
Summary
DANGER: The target module is about to be
update with new fimware. During the update the
module will be unable to perform its nomal control
function. Please make sure that all processes
bd
y Are you sure you want to begin
¥ updating the target device?
Yes ‘ Mo |
I I More Info ‘
< Back | Finish ] Cancel Help
12. Click Yes (only if you are ready).
This ControlFLASH warning dialog box appears.
ControlFLASH =
Before flashing drive ensure all motion is stopped, and set drive(s) to a
,  safe state!
oK | Cancel
13. Acknowledge the warning and click OK.
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The Progress dialog box appears
and updating begins.

Progress

Catalog Mumber:  2198-HO03-ERS
Serial Mumber: FFFFFFFF
Current Revision:  1.001.36

Mew Revision: 1.001.40

Trangmitting update 2 of 2 block 1751 of 6456

The axis state on the LCD display changes from CONFIGURING,
STOPPED, or PRECHARGE to FIRMWARE UPDATE, which
indicates that the upgrade is in progress.

After the upgrade information is
sent to the drive, the drive resets
and performs diagnostic checking.

14. Wait for the Progress dialog box to
time out.

It is normal for this process to take
several minutes.

Progress

Catalog Mumber:  2198-HO03-ERS
Serial Humber: FFFFFFFF

Current Revision:  1.001.36
Mew Revision: 1.001.40

Palling for power-up... Time left until abort: 231 seconds.

IMPORTANT Do not cycle power to the drive during this process or the firmware
upgrade does not complete successfully.

15. Verify that the Update Status dialog box appears and indicates success or

failure as described below.

Upgrading Status If

Success

Update complete appears in a GREEN Status dialog box, then go to
step 16.

Failure

Update failure appears in a RED Status dialog box, then refer to
ControlFLASH Firmware Upgrade Kit Quick Start, publication 1756-05105,
for troubleshooting information.

Update Status

Catalog Mumber: 2198-HO03-ERS
Serial Mumber: 00000000

Mew Revision:  {.001.40
Status: [pdate complete. Please werify this new

firmyare update before using the target
device in its intended application.

Current Hgyision: 1.001.36 Wiew Log

0K

Help

16. Click OK.

IMPORTANT If you are upgrading a feedback-only axis and you checked Inhibit Module
on the Connection tab in Module Properties, you must clear the Inhibit
Module checkbox before resuming normal operation.
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Verify the Firmware Upgrade Follow these steps to verify your firmware upgrade was successful.

TIP Verifying the firmware upgrade is optional.

1. Open your RSLinx software.

2. From the Communications menu, choose RSWho.

% RSWho -1 [E=0 Eol 5
W &utobrowse efre: | F = Browsing - node 192.168.1.32 found

- Workstation, NAUSMEGQSNTV3R1

-,5‘?5 Linx Gateways, Ethernet
El-%% AB_ETHIP-1, Ethernet

3. Expand your Ethernet node, Logix backplane, and EtherNet/IP network
module.

4. Right-click the drive module and choose Device Properties.

The Device Properties dialog box appears.

AB_ETHIP-11192.168.1.32 R

Device Name: |2193-HO03-ERS

Wendor: jAIIen-BradIey Company
Product Type: 13?
Product Code: |4B

Revision:  |1.001

Serial Mumber: |DDDDDDDD

EDS File Mame: |DDD1 O025002E014.EDS

Faults:

Cloze | Help |

5. Verify the new firmware revision level.

6. Click Close.
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Notes:
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Sizing Multi-axis Shared-bus Configurations

This appendix provides information and examples for sizing your Kinetix 5500
drive shared-bus configurations.

Topic Page
Shared-bus Configurations 175
Power Sharing Sizing Examples 180
Control Power Current Calculations 182
Energy Calculations 184

Shared-bus configurations include the following types:
o Shared AC
o Shared DC (common bus)
o Shared AC/DC
o Shared AC/DC Hybrid

These restrictions apply to all shared-bus configurations:

o Shared-bus configurations must use the shared-bus connection system.

IMPORTANT Do not make drive-to-drive connections with discrete wires.

o Single-phase drive operation is not supported.

o Shared AC/DC and shared AC/DC hybrid configurations result in a

derating of 30% of the total converter power available.

o The zero-stack tabs and cutouts must be engaged from drive-to-drive.
Systems cannot start in one cabinet and end in another.

o Program drives for the same converter AC input voltage.

Shared-bus COnfigurations These restrictions apply to multi-axis shared-bus configurations:
o All drives in a bus-sharing group must be configured with the same bus
power—sharing group number in the Logix Designer application.

o The maximum number of drives in any bus power-sharing group cannot
exceed eight.
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Shared AC Configurations

In shared AC configurations, the first (leftmost) drive receives AC input voltage.
The shared-bus connection system extends the AC bus to all downstream drives:

o All drives are configured in the project file as Standalone drives.

e Drives configured in the project file as Standalone in a Shared AC
configuration must be of the same power rating (catalog number).

o Shared AC configurations do not support Bulletin 2198 capacitor
modules.

o The maximum number of drives in Shared AC configurations is restricted

as described in Table 73.

Table 73 - Shared AC Panel Layout

Drive Cat. No. Frame Size ;‘:2;122 3fAI2:'iI\1l1easx(onﬁgured
2198-H003-ERS

2198-H008-ERS 1 ’

2198-H015-ERS

2198-H025-ERS 2 3

2198-H040-ERS

2198-H070-ERS 3 2

Figure 83 - Typical Shared AC Configuration

Bonded Cabinet

Kinetix 5500 Servo Drives
Ground

(top view)

Do not remove the protective
knock-out DC connector cover.

Three-phase
Input Power

24V Input
Control Power

&

For an example shared AC installation with additional details, refer to Typical
Shared AC Installations on page 16.

Shared DC Configurations

In a Shared DC (DC common bus) configuration, the first (leftmost) drive is the
leader drive and is the only drive that receives the AC input voltage. All drives to
the right of the leader drives are follower drives. They receive the DC bus voltage
extended from the leader drive through the shared-bus connection system:

e For DC common-bus installations, the power rating of the leader drive
must be greater than or equal to the power rating of the follower drives.

o Theleader drive is configured in the project file as a Shared AC/DC drive.
o The follower drives are configured in the project file as Shared DC drives.

e Shared DC configurations support Bulletin 2198 capacitor modules.
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Table 74 - Shared DC Panel Layout

Frame Size . . m Number of Capacitor
Combination Leader Drive Cat. No. Follower Drives, max Follower Cat. No. Modules, max
2198-H003-ERS 4 2198-H003-ERS 0
1 2198-H003-ERS 1
2198-H008-ERS 4
2198-H008-ERS 1
2198-H003-ERS
2and 1
2198-H015-ERS 6 2198-H008-ERS 1
2 2198-H015-ERS
2198-H003-ERS
2and 1
2198-H008-ERS
2198-H025-ERS 6 3
) 2198-H015-ERS
2198-H025-ERS
2198-H003-ERS
2and 1
2198-H008-ERS
2198-H040-ERS 6 2198-H015-ERS 3
2 2198-H025-ERS
2198-H040-ERS
2198-H003-ERS
3and1
2198-H008-ERS
2198-H015-ERS
2198-H070-ERS 7 4
3and2 2198-H025-ERS
2198-H040-ERS
3 2198-H070-ERS

(1) ForBulletin 2198 capacitor module maximum values, refer to the Kinetix 5500 Capacitor Module Installation Instructions, publication 2198-IN004.

Figure 84 - Typical DC Common Bus Configuration

Bonded Cabinet
Ground

Three-phase
Input Power

24V Input
Control Power

G

W [wm |

198-HO40-ERS ? ? ? f ? 2198-CAPMOD-1300 Capacitor Module

. (optional component)
Common-bus Leader Drive 2198-H008-ERS

Common-bus
Follower Drives

IMPORTANT Total number of drives in Kinetix 5500 drive system must not exceed 8.

For an example shared DC installation with additional details, refer to Typical
Shared DC Common-bus Installations on page 18.
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Shared AC/DC Configurations
In a shared AC/DC configuration, the first (leftmost) drive receives AC input
voltage. The shared-bus connection system extends the AC and DC bus to all
downstream drives:
o All drives are configured in the project file as Shared AC/DC drives.
e Drives configured in the project file as Shared AC/DC must be of the
same power rating (catalog number).
e Shared AC/DC configurations support Bulletin 2198 capacitor modules
o Total available converter power is derated by 30%.
e The maximum number of drives configured as Shared AC/DC is
described in Table 75.
Table 75 - Shared AC/DC Panel Layout
Drive (at. No Frame Size Drives Configured as Shared AC/DC, max (" Number of Capacitor
e 9 ’ Modules, max
2198-H003-ERS 0
_ "1 8
2198-H008-ERS 1
2198-H015-ERS
2198-H025-ERS 2 4 4
2198-H040-ERS
2198-H070-ERS 3 2 4
(1) ForBulletin 2198 capacitor module maximum values, refer to the Kinetix 5500 Capacitor Module Installation Instructions,
publication 2198-IN004.
Figure 85 - Typical Shared AC/DC Configuration
Bonded Cabinet
Ground
Three-phase }f
Input Power >—f DCBus Connections
24V Input J
Control Power >—j
2198-CAPMOD-1300 Capacitor Module
Kinetix 5500 Servo Drives (optional companent)
(top view)
For an example shared AC/DC installation with additional details, refer to
Typical Shared AC/DC Installations on page 17.
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Three-phase
Input Power

24V Input
Control Power

Shared AC/DC Hybrid Configurations

In shared AC/DC hybrid configurations, three-phase AC input power is
supplied to two or more (leader) drives that act as converters. This parallel
converter configuration increases the DC power supplied to the inverter
(follower) drives:

The leftmost drives in a hybrid configuration (configured as Shared AC/
DC) act as parallel converter drives and must be of the same power rating
(catalog number).

Shared DC (inverter) drives mounted to the right of the shared AC/DC
(converter) drives must have the same or lower power rating (catalog

number) than the shared AC/DC drives.

The total motoring load must not exceed the rated load for the drives
sourcing the DC power. Each follower drive must be sized for the motor
load connected to it.

Total available converter power is derated by 30%.

The maximum number of drives configured in the project file as

Shared AC/DC is restricted according to Table 75 on page 178.

The maximum number of drives configured in the project file as
Shared DC is restricted according to Table 74 on page 177.

Shared AC/DC hybrid configurations support Bulletin 2198 capacitor

modules.

Figure 86 - Typical Shared AC/DC Hybrid Configuration

Bonded Cabinet

Ground

DCBus Connections

15

2198-H040-ERS
Common-bus (converter)
Leader Drives

? ? ¢ ? ? 2198-CAPMOD-1300 Capacitor Module )

2198-H008-ERS (optional component)

Common-bus (inverter)
Follower Drives

(1) For Bulletin 2198 capacitor module maximum values, refer to the Kinetix 5500 Capacitor Module Installation Instructions,
publication 2198-IN004.

For an example shared AC/DC hybrid installation with additional details, refer

to I’

ical Shared AC/DC Bus Hybrid Installations on page 19.
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Appendix C  Sizing Multi-axis Shared-bus Configurations

Power Sharing S|z|ng For best results, size motors based on load torque requirements by using Motion

Examples

180

Analyzer software. Select drives based on continuous or peak torque
requirements. Based on the load profile, use Motion Analyzer software to
estimate the net converter and inverter power and bus regulator capacity.

Table 76 - Converter and Bus Regulator Capacity

Configuration Available Converter Capacity Available Regenerative Capacity
Shared AC Converter power rating of each drive Internal shunt of each drive
Common bus Converter power rating of leader drive

Sum of all internal shunts from each drive in
Shared AC/DC Sum of converter power ratings times 0.7 bus-sharing group

Shared AoChybrd | 70%)

Shared DC Example

In this example four 2198-H040-ERS drives are used in a common-bus
configuration.

Figure 87 - DC Common Bus Configuration

Bonded Cabinet : : \ :
Ground @ || @) @

Three-phase }f

Input lgower >>__ff DC Bus Connections
24V Input

Control Power

L

2198-H040-ERS ?
Common-bus Leader Drive 2198-H040-ERS

Common-bus
Follower Drives

Each 2198-H040-ERS drive is rated at 8.4 kW continuous output power to bus.
However, only the leader drive acts as the converter, so the available converter
power to the system is 8.4 kW. In this example, total motoring load must not

exceed 8.4 kW.
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Shared AC/DC Hybrid Example

If the required motoring power exceeds the available converter power sourced by
the shared DC configuration, then connect a second converter drive to make a
shared AC/DC hybrid configuration. This increases the available converter

power.

In this example, the same four 2198-H040-ERS drives are used, however, two are
connected as parallel converter (leader) drives and the other two as common-bus
(follower) drives. The total converter power is derated by 30%.

Figure 88 - Shared AC/DC Hybrid Configuration

Bonded Cabinet
Ground

Three-phase
Input Power

24V Input
Control Power

G

2198-H040-ERS
Common-bus (converter)
Leader Drives

DC Bus Connections

2198-H040-ERS
Common-bus (inverter)
Follower Drives

The available converter power to the system is (8.4 ¢ 2) ¢ 0.7 = 11.76 kW. In this
example, total motoring load must not exceed 11.76 kW. The available converter
power was increased by 30% over the same drives in shared DC configuration.
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Bonded Cabinet
Ground

Shared AC/DC Example

If the required motoring power exceeds the available converter power sourced by
two leader drives, then connect all four drives as parallel converter drives. This
further increases the available converter power.

In this example, the same four 2198-H040-ERS drives are used, however, all four
are connected as parallel converter (leader) drives. The total converter power is

derated by 30%.

Figure 89 - Shared AC/DC Configuration

Three-phase
Input Power

DCBus Connections

24V Input
Control Power

Control Power Current
Calculations

LG

2198-H040-ERS
Converter Drives

The available converter power to the system is (8.4 o 4) ¢ 0.7 = 23.52 kW. In this
example, total motoring load must not exceed 23.52 kW. The available converter
power was increased by 65% over the same drives in shared DC configuration.

Kinetix 5500 servo drives and the Bulletin 2198 capacitor module have different
24V DC power consumption. Factors to consider when calculating the combined
current demand from your 24V DC power supply includes the following:

o Catalog number for each drive in the system
o Whether Bulletin VPL motors include the holding brake option

o Whether the system includes Bulletin 2198 capacitor modules (1 to 4
modules are possible)
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Table 77 - Control Power Current Demand

(at. No. (Z:Xn(.ﬂ::(:tmotor) (224 X Elrlar:(:nr:lotor) X‘W Inrush Current )
Anc Anc

2198-H003-ERS

2198-H008-ERS o 2 20

2198-HO15-ERS

2198-H025-ERS 08 28

2198-H040-ERS >

2198-H070-ERS 13 33

2198-CAPMOD-1300 | 03 N/A 20

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

Kinetix 5500 System Current Demand Example

In this example, the Kinetix 5500 drive system includes two 2198-H040-ERS
drives, four 2198-HO008-ERS drives, and one capacitor module.
Figure 90 - Shared AC/DC Hybrid Configuration

Bonded Cabinet
Ground

Three-phase %f
Input Ft)ower >—f : - DC Bus Connections
24V Input >—f ]
Control Power e T
3.5 A min, non-brake motors ﬂM M m M H M
15.2 A min, brake motors
2192 'H04§'.E RS ? ? ? $ 2198-CAPMOD-1300 Capacitor Module
ervobnves 2198-H008-ERS
Servo Drives
Table 78 - Kinetix 5500 System Current Demand Calculations
- 24V Current 24V Current M
g’;em 5500 Module | o, (non-brake motors) | (2 A brake motors) z‘w Inrush Current
o Anc Apc
2198-H008-ERS 4 04x4=16 24x4=9.6 2x4=8
2198-H040-ERS 2 08x2=16 28x2=56 3x2=6
2198-CAPMOD-1300 | 1 03x1=03 N/A 2x1=2
Total current demand | 3.5 15.2 16

(1) Inrush current duration is less than 30 ms.
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Energy Calculations The Kinetix 5500 servo drives have internal shunt resistors for dissipating
excessive energy. In addition, Bulletin 2097 external shunt resistors and Bulletin
2198 capacitor modules are available to increase the shared DC bus capacitance.

Use this table to calculate the total energy absorbing potential (joules).

Table 79 - Energy Absorbing Potential

Kinetix 5500 Drive | Internal Shunt @) External Shunt ¥ Capacitor Module @ Capacitor Module, max @

Cat. No. J kJ J J

2198-H003-ERS N/A N/A
— 1 47.09 1251

2198-H008-ERS 554.4 554.4

2198-H015-ERS 549.01 12521 676.32 676.32

2198-H025-ERS 575.223 12.549 702.53 957.162

2198-H040-ERS 601.434 22.647 728.74 983.373

2198-H070-ERS 1827.01 27.218 1954.3 2208.95

(1) External shunt values for Kinetix 5500 drives are being evaluated.
(2) Value assumes the use of one servo drive and one capacitor module.
(3) Value assumes the use of one servo drive and the maximum number of capacitor modules allowed.

Refer to Motion Analyzer software, version 7.0 or later, for custom shunt sizing.
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Appendix D

Induction Motor Control
Methods

Induction Motor Support

This appendix provides induction motor feature descriptions supported by
Kinetix 5500 servo drives.

Topic Page
Induction Motor Control Methods 185
Skip Frequency 188

The Kinetix 5500 servo drives support two open-loop frequency control
methods. These are the choices:

o Basic Volts/Hertz - This method is used in single or multi-motor
asynchronous motor applications.

o Sensorless Vector with Slip Compensation - This method is used for
most constant torque applications. Provides excellent starting,
acceleration, and running torque.

To configure your induction motor in the Logix Designer application, refer to
Configure Induction Motor Axis Properties on page 113.

Open-loop frequency control is suitable in applications such as conveyors,
pumps, and fans. These are the features:

o Start Boost, Run Boost, and Auto Boost
e Electronic motor thermal overload protection per Class 10 requirements
o Single skip frequency, in which the drive does not operate

o All three-phase induction motors suitable for variable speed drives (VFD)
operation are supported

Table 80 - Induction Motor Specifications

Attribute Value
Output frequency, max 400 Hz

Pole pairs, max 50

Motor cable length, max 50 m (164 ft)
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Basic Volts/Hertz

Volts/hertz operation creates a fixed relationship between output voltage and
output frequency. Voltage is applied to the motor, based on the operating
frequency command at a fixed volts/hertz ratio. The ratio is calculated from the
motor nameplate data and entered into the Logix Designer application>

Axis Properties>Frequency Control category.

The Basic Volts/Hertz method provides a variety of patterns. The default
configuration is a straight line from zero to rated voltage and frequency. As seen
in the diagram below, the volts/hertz ratio can be changed to provide increased
torque performance when required by programming five distinct points on the

curve:

Start Boost - Used to create additional torque for breakaway from zero
speed and acceleration of heavy loads at lower speeds.

Run Boost - Used to create additional running torque at low speeds. The
value is typically less than the required acceleration torque. The drive
lowers the boost voltage to this level when running at low speeds (not
accelerating). This reduces excess motor heating that could result if the
higher start/accel boost level were used.

Break Voltage/Frequency - Used to increase the slope of the lower
portion of the Volts/hertz curve, providing additional torque.

Motor Nameplate Voltage/Frequency - scts the upper portion of the
curve to match the motor design. Marks the beginning of the constant
power region.

Maximum Voltage/Frequency - Slopes the portion of the curve used
above base speed.

Figure 91 - Basic Volts/Hertz Method

Start/Accel Boost

A

Voltage, max = - — - - - - - -

BaseVoltage o - - - - - - ——— - -
(nameplate)

Break Voltage - —————————_

Run Boost -

\J

Break Base Frequency, Frequency,
Frequency (nameplate) max
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Sensorless Vector

Sensorless Vector mode uses a volts/hertz core enhanced by a current resolver, slip
estimator, and a voltage boost compensator based on the operating conditions of
the motor.

Figure 92 - Sensorless Vector Method

Motor Pole
Velocity Trim Pairs
Velocity Command /-\l l Voltage
Inverter
\+ ) @ V/Hz —»@—» Control — Motor
Vhoost
Estimator
ETo_rque l Current
Slip Speed [ Slip stimate T(L)(rjgje Current Feedback
Estimation Estimator Resolver

The algorithms operate on the knowledge of the relationship between the rated
slip and torque of the motor. Drive uses applied voltages and measured currents
to estimate operating slip frequency. You can enter values to identify the motor
resistance value or you can run an autotune routine to identify the motor
resistance value (see Tune the Axes on page 119). This is done so that the drive

can accurately estimate the required boost voltage.

This method offers better torque production and speed regulation over a wider
speed range than basic volts/hertz. However, it is not appropriate when more
than one motor is connected to the same drive.

The auto boost feature is applied internally to compensate voltage drop and
improve starting torque.

Figure 93 - Approximate Load Curve

A

Voltage, max o - — - —— -~ ‘

|

|

BaseVoltage 4 - - - ———————— =T !

(nameplate) ! !

| |

Auto Boost — i i

| 1

|

“¥—Ideal, volts/hertz i i

Dynamic i i
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T T Lol

Base Frequency, Frequency,
(nameplate) max
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Skip Frequency

188

Skip Frequency 2
Skip-1/2Band pp - o--f------2---\-------5-

Some machines have a resonant operating frequency (vibration speed) that is
undesirable or could cause equipment damage. To guard against continuous
operation at one or more resonant points, you can configure the SkipSpeed
parameters in the Logix Designer application>Axis Properties>ParametersList
category.

The value programmed into the SkipSpeed1 parameter, sets the center point for
an entire skip band of frequencies. The width of the band (range of frequency
around the center point) is determined by the SkipSpeedBand parameter. The
range is split, half above and half below the SkipSpeed1 parameter.

If the commanded frequency is greater than or equal to the skip (center)
frequency and less than or equal to the high value of the band (skip plus 1/2
band), the drive sets the output frequency to the high value of the band. See (A)

in Figure 94.

If the commanded frequency is less than the skip (center) frequency and greater
than or equal to the low value of the band (skip minus 1/2 band), the drive sets
the output frequency to the low value of the band. See (B) in Figure 94.

Figure 94 - Skip Frequency

Command

Frequency Frequency
»

Drive Output
kFrequency

Skip -+ 1/2Band P ~—|- -~ -\-mm oo

Time
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Table 81 - Skip Frequency Examples

Skip Band Description

Graphic lllustration

Frequency, max
The skip frequency has hysteresis so the
output does not toggle betweenhigh | f--m-mmmmmmmmoooooo oo
and low values. You can program three . Skip Band
distinct bands. If none of the skip bands Skip Frequency P
touch or overlap, each band hasitsown | b __
high/low limit.
0Hz
400 Hz
If the band is outside of the limits, the i Inactive
skip band is inactive. Skip Frequency Skip Band
60 Hz Frequency,
max
0Hz

Acceleration and deceleration are not affected by the skip frequencies. Normal

accel/decel proceeds through the band.
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Notes:
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Appendix E

EC Certifications

This appendix provides Kinetix 5500 servo drive certification information.

Topic Page
EC Type - Examination Certificate 191
EC Declaration of Conformity 192

EC Type - Examination For product certifications currently available from Rockwell Automation, go to
Certificate http://www.rockwellautomation.com/products/certification.

A TUVRheinland®

ZERTIFIKAT EC Type-Examination Certificate
CERT'FICATE Reg.-No.: 01/205/5255/12

Product tested Safety Function "Safe Torque Of'  Certificate Rockwell Automatian

{STO) within the adjustable holder G400 West Enterprise Drive
Frequency AC Drives Kinetix 5500 Mequon, Wi 53082
usA
Type designation 2198-HO0O3-ERS, 2198-HO08-ERS, Manufacturer  see cerificate holder

2198-HMS-ERS, 2198-H025-ERS,
2198-HM0-ERS, 2198-H0T0-ERS

Codes and standards  EN 61800-5-2:2007 EN 61800-3:2004
forming the basisof  EN IS0 13649-12008 + AC:2009 EN 60204-1:2006 + A1:2008 + AC:2010 in
testing EN 62061:2005 + AC:2010 extracts)

EN81800-5-1;2007 (in extracts) IEC 61508 Parts 1-7.2010

The sakly funclion "Safe Torque OFF' within the Frequency AC Drives

Kinetx 5500 complies with the requiremerts of the raevant standards (Cat, 3/ PL d
acc, © EN 150 138491, SILCL 2 acc to EN 62061/ EN 61800-5-2/ IEC 61508) and
can be usad in applications up to Cat. ¥ PL d acc. to EN 1SO 13848-1, SIL 2 acc. to
EN 62061/ IEC 61508,

Specific requirements  The instuctons of the associated Installation and Operatng Manual shall be
considered.

Itis confirmed, that the product under test complies with the requirements for machines defined in Annex | of the
EC Diractive 2006/42/EC,

This cerificate is valid untl 2017-10-01.

1 Germany

402 Barin

Runctlonal Safety | oo o i .
o report-no.; 968/M 367 0012 dated 2012-10-01 is an integral part of this
TypeApproved | coptcae

® The holder of a valid ficence certificate for the product tested is authorized to
TOVRhainlend -alown opposite o products, which are idenfical with the
u f
ey “,

Berin, 2012-10:01

i, Ao 55
Tel: +43 30 TSE2-1S5T, Fax +43 30 TS2-1 37D, E-ML Serabifde bicom

™
TOV Rheiniand Industrie Service

Garffcaton Body for Machinery, NB 0035 Dipl Ang, Ebehard Frano
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EC Declaration of COnformity For all declarations of conformity (DoC) currently available from
Rockwell Automation, go to http://www.rockwellautomation.com/
rockwellautomation/certification/overview.page.

Rockwell
Automation
EC Declaration of Conformity
The undersigned, representing the manufacturer and the authorized representative established within the
Community
Rockwell Automation, Inc. Rockwell Automation B.V.
6400 W. Enterprise Drive Rivium Promenade 160
Megquon, WI 53092 2909 LM Capelle aan den 1Jssel
U.S.A. The Netherlands

herewith declare that the Products  Digital Servo Drives and Accessories Kinetix 5500

Product identification (brand and Allen-Bradley Bulletin 2198

catalogue number/part number): (reference the attached list of catalogue numbers)

Product Safety Function: Safe Torque-Off

are in conformity with the essential requirements of the following EC Directive(s) when installed in accordance with
the installation instructions contained in the product documentation:

2006/95/EC Low Voltage Directive
2004/108/EC EMC Directive
2006/42/EC Machinery Directive

and that the standards and/or technical specifications referenced below have been applied:

EN 61800-5-1:2007 Adjustable speed electrical power drive systems — Part 5-1: Safety
requirements — Electrical, thermal and energy.

EN 61800-5-2:2007 Adjustable speed electrical power drive systems — Part 5-2: Safety
requirements — Functional

EN 61800-3:2004 Adjustable speed electrical power drive systems — Part 3: EMC requirements
and specific test methods

EN 60204-1:2006/A1:2009 Safety of machinery — Electrical equipment of machines — Part 1: General
requirements

EN 60034-1:2010 Rotating electrical machines — Part 1: Rating and performance

EN 61508: Part 1-7:2010 Functional safety of electrical/electronic/programmable electronic safety-
related systems

EN ISO 13849-1:2008 Safety of machinery — Safety-related parts of control systems — Part 1:

General principles for design

Year of CE Marking: 2012
Manufacturer: Authorized Representative in the Community:
TA Lind e

Signature Signature

Name: Thomas Van Groll Name: Iain Lindsay

Position: Director Engineering Position: Regulatory Affairs (Europe)

Date: 31-Oct-2012 Date: 01-Nov-2012
Document Control Number: IMC-0040-B-EN 1/3
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Rockwell
Automation
. . 4
Catalogue number Series® | Description Directive
EMC| LvD | MD
Bulletin 2198 Servo Drives'
Kinetix 5500, Frame 1, 195-528Vrms, 0.6 kW, Inverter
2198-H003-ERS 1.04mp, Safe Torque-Off Yes Yes Yes
Kinetix 5500, Frame 1, 195-528Vrms, 1.6 kW, Inverter
2198-HO08-ERS 2.54mp, Safe Torque-Off Yes Yes Yes
Kinetix 5500, Frame 2, 195-528Vrms, 3.2 kW, Inverter
2198-HO15-ERS 5.04mp, Safe Torque-Off Yes Yes Yes
Kinetix 5500, Frame 2, 195-528Vrms, 5.2 kW, Inverter
2198-H025-ERS 8.04mp, Safe Torque-Off Yes Yes Yes
Kinetix 5500, Frame 2, 195-528Vrms, 8.4 kW, Inverter )
2198-H040-ERS 13.04mp, Safe Torque-Off Yes Yes Yes
Kinetix 5500, Frame 3, 195-528Vrms, 14.9 kW, Inverter
2198-HO070-ERS 23.04mp, Safe Torque-Off Yes Yes Yes
AC Line Filters
2198-DB0S-F 460 Volt 7.5 Amp Three-Phase AC Line Filter Yes Yes N/R
2198-DB20-F 460 Volt 20 Amp Three-Phase AC Line Filter Yes Yes N/R
2198-DB42-F 460 Volt 42 Amp Three-Phase AC Line Filter Yes Yes N/R
Shunts
2097-R6 75 Ohm, 150W, External Shunt Resistor Yes Yes N/R
2097-R7 150 Ohm, 80 W, External Shunt Resistor Yes Yes N/R
Capacitor Module
2198-CAPMOD-1300 Kinetix5500 Capacitor Module Yes Yes N/R
Motor Compatibility"
VPL-AXXXXX-YYYYYY 230 Volt VP Low-inertia Servo Motor Yes Yes NR
VPL-BXXXXX-yyyyyy 460 Volt VP Low-inertia Servo Motor Yes Yes N/R
Cable Compatibility’
2090-CSWM1DF- Motor power/feedback cable for use with VP family
YYAALL motors, YY = wire gauge, LL = length in meters NR NR N/R
2090-CSBM1DF- Motor power/feedback with brake cable for use with VP N/R N/R N/R
YYAALL family motors, YY = wire gauge, LL = length in meters
Connector Kits and Miscellaneous Accessories’
2198-H040-x-x I‘nput wiring connector.s and DC bus T connector for N/R NR NR
frame 1 and 2 servo drives
2198-H070-x-x Input wiring conﬁectors and DC bus T connector for NR NR NR
frame 3 servo drive.
1585J-M8CBJM-x Shielded Ethernet cable N/R N/R N/R
1606-XLxxx 24V DC Power Supply N/R N/R N/R
2198-KITCON-DSL Replacement feedback connector kit for Kinetix 5500 N/R N/R N/R
2198-KITCON-IOSP Replacement 1/0O connector kit (spring clamp) for IOD NR NR NR
connector
2198-KITCON-IOSC Replacement 1/O connector kit (screw terminal) for [OD NR N/R N/R
connector
Document Control Number: IMC-0040-B-EN 2/3
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Rockwell
Automation

. . 4
Directive

Catalogue number Series® | Description
EMC| LvD | MD

B - 2
Connector Kits and Miscellaneous Accessories

2198-KITCON-PWR40 Replacement COf'mector set, 40 Amp, for Kinetix 5500 N/R N/R N/R
Frame 1 & 2 drives

2198-KITCON-PWR70 Replacemer?t connector set, 70 Amp, for Kinetix 5500 NR N/R N/R
Frame 3 drives

1)  Only the following motor and cable families are compatible with the Kinetix 5500 servo drives.
2) The following letters are used in the compatibility matrix to indicate model number description fields that do not
affect this DoC: x, y. These fields may be filled with any number(s) or letter(s).
3) If'no series number is given, then all series are covered.
4) Legend as follows:
No = Product is not certified to this directive.
Yes = Product is certified to this directive.
N/R = this directive is not required for this product

Document Control Number: IMC-0040-B-EN 3/3
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Appendix F

2198-UMO001B-EN-P,
September 2013

History of Changes

This appendix summarizes the revisions to this manual. Reference this appendix
if you need information to determine what changes have been made across
multiple revisions. This may be especially useful if you are deciding to upgrade
your hardware or software based on information added with previous revisions of
this manual.

Topic Page
2198-UM001B-EN-P, September 2013 195
Change

Added capacitor module shared-bus replacement kit to System Overview table.

Updated the Ring Topology diagram.

Added Drive-to-Motor Maximum Cable Lengths table to CE requirements.

Added IMPORTANT advisory regarding non-UL Listed circuit breakers.

Updated Circuit Breaker Selection tables with Allen-Bradley catalog numbers.

Updated Connection System Example diagram with DCbus T-connector removal instructions.

Updated Drilling Hole Patterns with corrected dimension values.

Updated Motor Brake Circuit text and diagram.

Updated Wire the Motor Power, Brake, and Feedback Connectors with continuos-flex cable catalog
numbers and IMPORTANT advisory regarding single-cable technology.

Updated NODE FLT 03 HARDWARE 01 and added sub-codes HARDWARE 02 and HARDWARE 03.

Added non-conductive probe to bulleted list of tools.

Added IMPORTANT advisory regarding DC bus T-connector removal.

Added Input ON current specification and related footnote to Safety Inputs table.

Updated motor feedback (MF-2) wire color (from White to White/Blue).

Updated Kinetix 5500 drive block diagram to reflect a connection between the control board and brake circuit.

Updated Kinetix 5500 drive block diagram to reflect a connection between the control board and brake circuit.
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Notes:
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