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Motion Product Family

CIP Motion Drives
Ethernet/IP

Sercos Drives Standalone Drives
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What is troubleshooting?

 Troubleshooting is a process

 Start broad and simple

 Gather information

 Utilize available resources

 Don’t Panic!

Troubleshooting Overview

http://www.clipartpanda.com/clipart_images/19-clip-art-problem-solving-6268632
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Troubleshooting Overview
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Where do I start?

 Look at the equipment!

 Equipment displays and LED’s

 Error codes

 What changed?

 New Install or Running System?

Troubleshooting Overview
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Faults, Errors, and Inhibits

Faults
 Condition preventing operation of the servo drive
 Caused by improper use of the servo drive
Errors
 Motion Instruction could not be completed due to 

improper state for operation
 Bad Instruction Arguments
Inhibits
 Condition preventing the servo from being enabled
 Safe Torque Off
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Axis Faults: Fault Codes

Locating Drive Faults
 Look at the drive display, record the error 

code and LED color pattern

 Open Logix and use the quick view pane to 
determine type of fault

 View the fault code in Axis.AxisFault

 View the fault log in the axis properties of 
Logix

 View the online fault log for CIP axis drives
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Fault Logs

Kinetix 300 Ultraware / Ultra 3000

CIP Axis Fault Log

CIP Axis Webpage Fault Log

Sercos Event / Fault Log
Technote 56209
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Drive Faults: Troubleshooting

Understanding Drive Faults
 Open the drive manual and read the fault 

description and solution

 Search for fault code on the knowledgebase

 Call R.A. Technical Support (440)-646-3434

 Motion Group Direct Dial Code 401

User Manual

Knowledgebase
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Drive Faults: Hardware

Troubleshooting Hardware
 Verify correct motor catalog against project
 Correct cables + wiring for flying lead
 Verify cable continuity with meter
 Network Connections
 Swap with a working system `

Troubleshooting Load
 Inspect Mechanics
 Verify Lubrication / Binding / Interference
 Trend motor actual current
 Trend position and velocity error
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Drive Faults Troubleshooting: Example

!

Wigets Inc. wishes to run more product on 
their servo lift every day.  Now every so often 
the machine stops running…
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Drive Faults Troubleshooting: Example

!

S13
Inv. Overload

?
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Drive Faults Troubleshooting: Example

Re-Tune Motor

Reduce Velocity / Acceleration

Decrease Load

Upgrade to a larger motor/drive
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Clearing Axis Faults

Clearing Faults
 MAFR / MASR

 Motion Direct

 Right Click -> Clear Axis Faults

 Power Cycle

 Self-Clearing Faults
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Motion Instruction Errors

What is a Motion Instruction Error?

 Instructions that cannot complete

 Axis State Errors

 Syntax Errors

 Bad Programming Practices
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Motion Instruction Errors

Locating Motion Instruction Errors

 Go online with your controller and watch 
the code run

 ERR value

 EXERR value

 Duplicate Motion Control Tag

 Control bit unlatching



Copyright © 2016 Rockwell Automation, Inc. All Rights Reserved.   21PUBLIC

Motion Instruction Errors

Understanding Motion Instruction Errors

 Error Code Table (MOTION-RM002 Appendix A)

 F1 – Logix Help

 Knowledgebase

 Don’t automatically reset the instructions
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Motion Instruction Error Example

1
78

We notice that the MAM is issuing before the previous MAS is completed

Adding a condition that the MAS.PC bit must be active before issuing the 
MAM instruction prevents this error from happening again!
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Motion Axis Configuration Errors

What is a Configuration Error?
 Incorrect data preventing the drives from operating

 Firmware Mismatch

 Product Mismatch

 Motor Mismatch

 IP or Node addresses

 Bad axis configuration values (Attribute Error)
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Axis State

SERCOS
 “RaceTrack” – Not configured
 0 - Looking for ring
 1 - Looking for active nodes
 2 - Configuring communication
 3 - Configuring nodes
 4 - Configured and active

CIP
 0 - Initializing
 1 - Pre-Charge
 2 - Stopped
 3 - Starting
 4 - Running
 5 - Testing
 6 - Stopping
 7 - Aborting
 8 - Faulted
 9 - Start Inhibited
 10 - Shutdown…
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Motion Group Synchronization

What is Motion Group Synchronization?
 Logix processor verifies all axes are ready to perform motion

Why do I care about it?
 No axes can be used until all are “happy” and ready to 

be used.
What causes failed synchronization?
 Missing or unconnected drives
 Incorrect motor in axis configuration
 Bad network health
 Incorrect axis configuration parameters
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Axis Configuration Error Example
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Troubleshooting Group Synchronization

Troubleshooting
 Look for yellow triangles on axes

 Quick view pane
 Attribute errors

 Look for yellow triangles on modules
 Module errors
 Missing Hardware
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Troubleshooting Noise

What is Electrical Noise?

 Electromagnetic Radiation

 Unwanted signal fluctuations

What causes Electrical Noise?

 Contactors / Transformers

 Cabinet Chillers / Air Conditioners

 VFDs / Servo Drives!
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Troubleshooting Noise

What is Electrical Noise important with servo drives?

 Drives Generate Noise

 Sensitive Signals

 Faults

 Failed Network Communications

 Poor Motion Performance

 Unintended Motion / Audible Noise
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Troubleshooting Noise

How to I minimize noise issues with my drives?

 Clamp Motor Power Cables

 Trim Motor Power and Feedback Cables to Length

 Separate Motor Power and Feedback Cables

 Drive Mounting

 Line Power Filtering

 GMC-RM001
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Diagnosing Noise

How can I measure if I have electrical noise?

 Oscilloscope

 Encoder Signal Lines

 Shield Jackets

 Incoming AC Line

 E-field Sniffing
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Motion Networks

Join us for the upcoming
Genius Webinar on Motion Networks! 
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Conclusion

General Troubleshooting
Drive Faults 
Motion Instruction Errors
Configuration Errors
Noise Mitigation and Troubleshooting



Copyright © 2016 Rockwell Automation, Inc. All Rights Reserved.   36PUBLIC

Reference Materials

Motion Instruction Manual: Publication: MOTION-RM002

SERCOS / Analog Startup: Publication: MOTION-UM001

CIP Configuration & Startup: Publication: MOTION-UM003

Control of Electrical Noise: Publication GMC-RM001

Manuals 

Knowledgebase & Sample Code
Sercos Drive Fault Log AOI: Sample Code Library

Sercos Ring Event / Error Logging: 56209

Recommended Wiring Practices: 49795

http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/motion-rm002_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/motion-um001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/motion-um003_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/gmc-rm001_-en-p.pdf
http://search.rockwellautomation.com/search?q=inmeta:XLANGUAGE%7E*&client=samplecode&filter=0&ie=UTF-8&oe=UTF-8&output=xml_no_dtd&proxystylesheet=samplecode&site=sample_code&getfields=*&lang=en&hl=en
https://rockwellautomation.custhelp.com/app/answers/detail/a_id/56209/page/1
https://rockwellautomation.custhelp.com/app/answers/detail/a_id/49795/page/1
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Thank You & Questions

Rockwell Automation Technical Support: (440)-646-3434
Direct Dial Code 401
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