LISTEN.
THINK.
SOLVE:

Troubleshooting Ethernet Network
Issues When Using Integrated Motion

Kinetix and Powerflex Technical Support

Name — Phil Micech/Mike Miller
Title — Technical Support /Commercial Engineering
Date — October 26, 2017

@ PUBLIC

Rockwell
Allen-Bradiey - Rockwell Software  AUITOMation

Copyright © 2017 Rockwell Automation, Inc. All Rights Reserved.

1



i Rockwell
Introduction Automation

Integrated Motion on the Ethernet/IP Network adds in another layer of
troubleshooting ability

= The Integrated Motion Ethernet/IP Network Is crucial to transmission and
receiving of drive to controller and controller to drive information.

= This session is going to start at the beginning of the evaluation of this
network in terms of the most common calls that technical support receives.

= There will be future sessions regarding intermediate and possibly even
advanced troubleshooting and recommendations for Integrated Motion on
the Ethernet/IP Network. I’'m going to ask for your input on EXACTLY what
you'd want to see by giving you my email address.
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The Integrated Motion on Ethernet/IP Network can be very simple or very
complex based on plant layout. You HAVE to start with the basics or can get
lost very easily in the troubleshooting process.

= The Integrated Motion on Ethernet/IP Big Picture

= What Is going on behind the scenes?
= Define the Integrated Motion Network
= A simple hand sketch and cabinet layout can tell all.
= The difference between a configuration issue vs actual network fault.
= Use of Studio 5000 in search of the different issues.
= Knowledgebase articles written for the user to guide in the evaluation.
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The ‘thought’ behind Integrated Rockwell
Motion on Ethernet/IP Automation

= CIP Motion coordinates devices in a
manner that's similar to our own methods
for coordinating meetings and events

= All members (devices) have clocks to
compare time to an absolute base
and scale

= A destination (position) is targeted for
the event

= Atime (timestamp) is set for when the
event shall occur

= A message is sent to each member
(device) to meet at the given place at
the pre-determined time

Not all messages might arrive at
precisely the same time!

...But all members arrive in the proper
position at the proper time for the
meeting to take place!

P I TP TFTFFFF I FTFFFF,
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Rockwell

The BIG(or small) Picture Automation

= CIP Motion does not schedule the network to create determinism.
= |nstead, CIP Motion delivers the timestamp and data for execution as part of the packet data.

= This allows motion devices to plan and follow positioning path information according to a pre-
determined execution plan.

* The Ethernet Network layer
uses CIP and IEEE1588 Time
Sync;r}ronlﬁatg)[\((:what kthegll call

. | . PTP) for the packet data

: ' The Transmission Control

Protocol does the ordering

and the checking of the packet

%Ha“g D P |

o oS G (oS e User Datagram Protoco

Q\g;? *" carries the information of the
timestamp and the motion

planner position, for instance

PUBLIC Copyright © 2017 Rockwell Automation, Inc. All Rights Reserved.



Rockwell

The BIG(or small) Picture Automation

Transmit

| A
Receive a

N — Each Drive configured for
S o Integrated Motion for

Connection Size

— Ethernet/IP has a name:S for

Drive to Controller % bytes

O evaluating, typically over TCP,

v = packet quality

T Controller to Drive(C2D

e R T PR Drive to Controller(D2C

=N This is the 1 cycle model or
legacy. 2 cycle model used
with L8x controllers improves

ADD TN
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The BIG(or small) Picture

PUBLIC

Transmit

Receive

Rockwell
Automation

Each Drive configured for
Integrated Motion then gets
assigned for use in the Motion
Planner by associating what is
called axis cip drive with the actual
Drive:S module.

There is the link and difference from
the module and the axis

The motion planner plots out the
coarse updates ahead of time
There is RIDETHROUGH in the
motion planner so missed packets
can be late or lost and not affect
criitical position performance

Copyright © 2017 Rockwell Automation, Inc. All Rights Reserved. 7



tudio the key configurations that
support the model

2| Controller Organizer
5? [ Controller Motion
;—; éﬁ Tasks
o =58 MainTask
. @3 MainProgram
£ Unscheduled
-3 Motion Groups
2 Ungrouped Axes
-3 Add-On Instructions
=3 Data Types
CA_% User-Defined
(4 Strings
[ Add-On-Defined
0 Predefined
-3 Module-Defined
[ Trends
M. Logical Model
=3 IO Configuration
E|- 1756 Backplane, 1756-A4
#4 [0] 1756-L75 Motion
- B [1] 1756-EN3TR EN3TR
& Ethernet

.@ Controller Properties - Motion

Redundancy | Naonvolatile Memaory | Capacity

G I | Maijor Faults | Minor Faults | Date/Time”

1756-L75 ControlLogix® 5570 Controller

(i) The Date and Time displayed here is Controller local ime, not workstation local time
Use these fields to configure Time attributes ofthe Controller.

SetDate. Time and Zone from Workstation | €

Time Zone

Adjustfor Daylight Saving (+00:00) &

Time Synchronize
- Ay DANGER. lftime synchronization is disabled
Enable Time Synchronization online, active axes in any controller in this
chassis, or any other synchronized device,
O Is the system time master may experience unexpected motion

© Is a synchronized time slave Ay Safety controllers may faultif no other time
2 Duplicate CST master detected master exists in the local chassis.
2 CST Mastership disabled

2 No CST master

0

ok || cancel || appy ||
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Rockwell
Automation

The controller needs to support
Integrated Motion on
Ethernet/IP1756-L6/7/8 with and
without safety, 1769-LxxERM, 5069
https://rockwellautomation.custhelp.
gom/app/answers/detail/a 10/86924
http://literature.rockwellautomation.c
om/idc/groups/literature/documents/
sg/1756-sg001 -en-p.pdf
http://literature.rockwellautomation.c
om/idc/groups/literature/documents/
sq/1/69-sq001 -en-p.paf

MUST set the Time Synch request.
This is overhead so If not needed,
do not check.

Copyright © 2017 Rockwell Automation, Inc. All Rights Reserved. 8
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Controller Organizer
& || =& Controller Motion

tudio the Key contigurations that

support the model

Controller Tags

i RSNefWom | Maodule Info I Internet Protocol | Port Configuration | Nebﬁorkl Time Sync|

(3 Controller Fault Handler
.3 Power-Up Handler
[ i Tasks
=@ MainTask

(-5 MainProgram
- Unscheduled

[=-£3 Motion Groups

... Ungrouped Axes
3 Add-On Instructions
[J £ Data Types
L User-Defined

Rockwell Automation/Allen-Bradley

1756-EN3TR 1756 10/100 Mbps Ethemet Bridge. 2-Port. Twisted-Pair Media

Ethemet Address

eeeeeeeeee -

(@) Private Network: 192.168.1.

() IP Address:

(C)HostName

Slot

s

L Strings
[, Add-On-Defined
- Predefined
6 Module-Defined
@ Trends
--Tr. Logical Model
=+E1/0 Configuration
891756 Backplane, 1756-A4
... 80 [0] 1756-L75 Motion

Module Definition®

[Compatib\e Module

|N0ne

[Time Sync and Motion

PUBLIC

Rockwell
Automation

The ControlLogix platform uses the
Ethernet media to set the number of
axes. For instance, the 1756-
EN3TR can do 128 position axes.
https.//rockwellautomation.custhelp.
com/app/answers/detail/a 1d/40784
/page/l

For CompactLogix the controller
enabling time synch and motion
automatically enables the Ethernet
port for this as it is hermetic.

In this ControlLogix platform,
enable the Time Synch and Motion
ability in order to be able to select
the components that are allowed on
this network
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tudio the key configurations that v
support the model Automation

%";2; PR , ~— |« Note the ‘Parent’ module listed as
&) o@vems the EN3TR

| #5%MainProgram

* The Connection indicates what the

=& Mation Groups

e e ek 1 data packets from the controller to

=53 Data Types

. odule Definition
L User-Defined = d rlve
- Strings o
-G Add-On-Defined ' :
Cﬂpredeﬁned . Revision: 7 i 0oL [ . COnneCtIOnS
i ) ision: 7.001
DC&A Maodule-Defined : o Compatible Module Electronic Keying: Compatible Module - . ( )
- Trends
Poweer Structure: 2198-HO03-ERS Power Structure: 2198-HO03-ERS i . 1 fo r M Otl O n n |y

- Logical Model

- - ° ““ Lt ot . o 2 for Safety Onl 3/
o 3for I\/Iotlon and Safety
e https://rockwellautomation. cus
thelp.com/app/answers/detail/
a_1d/1058859
e You can go to the EN3TR
webpage to know this as well
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The Integrated Motion Network Automation

= An Integrated Motion Network consists of a processor (with time stamp
ability and motion instruction ability) normally through Ethernet
medium(cabling) to a local switch to the drives/IO/Panelview, etc.

[ Controllogix/1756-ENXT(R) Capacity ControlLogix/1756-ENXT(R) Configuration

- 1-B position cunfwgurﬁd drives - USB Port on 1756-EN2T(R)/EN3TR provides easy access fo P5|nm Map Switch Configurations Options ———————

with 1756-ENZT(] module and networks for configuration, and troubleshooting Y!"mfngk.ﬂbmz@ g . ?nuszamq:dﬁzd::k mr:r\ugmd, o manoged switches
- 1-255 position configured driv Order Syst rom any switch manufacturer. ) ) )

with 1756-EN3TR (with mulhp\z conrollers) - Recommended Rockwell Aummmm switchces available include:
- Unlimited velacity, forque, and Cofiguration ~Stratix 5400, 5700, 8000 and 8300 Managed Switches

Vhz configured drives Etherhlet/IP, DeviceNet and RA " -Stratix Zuéjcdul' ?’“}E:nl " loble
= Logix controller drive limit of 100 drives B Controllers enable business systems pc;;ﬁanbmb{Nz_FR clam Irmgu ec 'Zq,r avail in:
ComtrolLogix/1756-ENXT(R) o plant floor communications, providing L ITeENITR cﬁmlu’g‘: '““"e
P ithe £ the abilty to share thousands of pieces af TT3ASNTR homt 170 Adapter
- B drives/ms using either a 1756-ENZT(R) information with na programming required P

or 1756-EN3T module - :jmc_rﬂgo%(osgi ]EIISgOmdulz
- Kinetix
. . _ - 1783-ETAP Standalone 3 port top allows any single port

. Integrated Mation on EtherNet/IP Configuration A
ControlLogix * Optional Modules —  Mix and match Motion, Standard L/O , device fo participate
- + GuardLogix only required and Safety devices on cne netwark, 1
L(G;mwi for safefy applications - Either Star, Linear, or Device Level Ring (DLR) Sl .
Sopolegies oan be used (or a mix of these topologies) - In many applications an external switch is net required due to

POINT 1/O Capach the high precision 2 port embedded linear/ring technology included
~The maximum is 63ngOINT 1/0 modules per adapter ArmorBlock SOE 1/0 Module C:Tu in the products
ule

- 1734-AENTR EtherNet/IP adapter utilizes embedded - Sequence m‘ Events (SOE) modk  In fopologies where on external switch is used (e.g. Stor), either
switch technology 1o support linear or ring topologies - Time stamp data can be used for amanaged or unt d switch can be used, depending on your
- You can mix Safety and Standard Peint I/0 modules mation soft registration support application requirements
in the same rack - Includes 100us transition time stamp

Pawer Supply

GuardLogix *
T

Kinetix 5500

Safety Capacity
Distributed Safety
functionality across
Stratix Switch the network supported
POINT I/0 PP
FC;ISIN Tﬁﬂyﬂ;dgi’ﬂ o in such products as

' —H CompactBlock Sunr'd 1/0,
PowerFlex 755 CompaciBlock &
Kinetix 5500 Capacity rchitecture

Class Drive Pl Kinetix 6500, 5500
- Scalable Single/Multi Axis Design CompactBlock Guard L/O PowerFlex 527 and
+ 195-528V single phase or 3-phase Kinetix 5500 Performance ———— PowerFlex 527 (Sefety 1/0) PowerFlex 755
+ 600W - 14.6kW - High speed registration input en Kinetix i

. Y — Powerflex 755 VFD Configurati
- Embedded 2 Port EtherNet/IP supports drive can trigger a motion fask in Studio - 1-650Hp - Full infegrated motion support fannwszlex 755/ Kinetix 6500 using EtherNet/TP

Linear/Ring topolagies 5000 Logix Designer for faster event « 75-400kW - Can configure for position, velocity, torque,or V/Hz control

Yask performance - 400/4BOVAC & 540/650VDC + Studio 5000 Logix Designer commen integrated motion programming, configuration,
+ Embedded EtherNet/IP commissioning, and motion tools for the PowerFlex 755/Kinetix 6500
 Kinetix 5500 Configuration

* Use same Mation instructions for Kinetix 6500/Powerflex 755*
* Full integrated mation support for Kinetix350, Kinetix 5500, Kinetix 6500, - Safety Options:

and PowerFlex 755 using EtherNet/TP - :?'L g g: i- x :‘;:;“"“’ off
- Studio 5000 Logix Designer cammon integrated motion pragramming, - Wear s, peed

configuration, commissioning, and drive diagnostic & maintenance tools
- Infegrared Safe Torque Off SIL2, PLd (ISO 13849)

Powerflex 755 VFD Performance ——
[- Speed, Position, and Terque Control

PUBLIC
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The Integrated Motion Network Automation

No two motion systems are alike (regardless of what is reported, there can always be
some difference in network traffic, component mounting, wire routing, etc.

= A network diagram showing the layout on the Ethernet is the best way for one to

PUBLIC

understand possible issues whether configuration or fault.
In the previous slide, an application configuration note showing tested and proven

systems can give the end user an example of best placement and network usage.
http://literature.rockwellautomation.com/idc/groups/literature/documents/gr/iasimp-gr019 -

en-p.pdf

The example drawing Is great but step back and let’s take the same diagram into
something even more useful for technical support and others to evaluate possible
reported issues and get to faster resolution.

Copyright © 2017 Rockwell Automation, Inc. All Rights Reserved.
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Automation

The CAD type drawing fomation

= The CAD drawing Is a great representation of the system network.

ContralLogix/1756-ENXT(R) Capacity ControlLogix/1756-ENXT(R) Configuration
- 1-8 pasition configured drives

- USE Port on 17596-EN2T(R)/EN3 TR provides easy access to [ Switch C Options -
with 1756-EN2T(R) madule and networks for cor\fwgumﬂgn, and rrou?:‘leshontmg - Canuse m‘dtd‘ unmanaged, or manoged switches
- 1-255 position configured drives Order Tracking Systems from any switch manufocturer.
with 1756-EN3TR (with multiple conrollers)
- Unlimited velocity, torque, and

- Ret ded Rockwell A ion switchces availoble include:
. ~Stratix 5400, 5700, 000 and B300 Managed Switches
Vhz configured drives mm DesiceNet andRA -Stratix 2000 urmanaged switch
~ Logix controller drive limit of 100 drives ) Controllers engble business systems . Zpu;f’unbmdzd linear/ring '!Chm\lzgf - available in:
ControlLogix/1756-ENXT(R) to plant floor communications, providing imgﬁgggmm‘:Mk
Performance the ability ta share theusands of pieces of ~IT3AAENTR Point 1/0 e
+ B drives/ms using either a 1756-EN2T(R) information with ro pregramiming required ph
or 1756-EN3T module - Qm_ﬂ&\lsnéokosﬁ gfﬁgomdul!
- Kinetix
" N \ - 1783-ETAP Standalone 3 port tap allows any single part
) —Integrated Motion on EtherNet/IP Configuration
* Optianal Modules — - Mix and match Motien, Standard L/0 . deice to participate
g e g,
el ~ Either Star, Linear, or Device Level Ring (DLR] . .
topologies con be used (or a mix of these Yopalogies) + In many applications an external switch is not required due to
— POINT /O m".g the high precision 2 port embedded linear/ring technology included
+The maximum is 63 POINT I/Q modules per adapter ArmorBlock SOE 1/0 Module CITOC in the products . .
+ 1734-AENTR EtherNet/IP adapter umigé emlﬂ;dd:d - Sequence of Events (SOE) module & * In fopologies where an extemal swifch is used (eg. Star), either
switch technology o support linear or ring topologies * Time stamp data can be used for amanaged or unmanaged switch can be used, depending on your
+ You eanmix Safety and Standard Point 1/0 modules mation soft registration support application requirements
in the same rack + Includes 100us transition time stamp

CantrolLogix

1

3
E

Pawer Supply

GuardLogix *

i

ceo®

PanelView Plus &

Safety Copacity

Distributed Safety

functionality across

the network supported

| in such products as

- CompactBlock Guard I/0,

Powerflex 755 T 1 POINT Guard I/0,

Kinetix 5500 Capacity Architectre Kinetix 6500, 5500,

+ Scalable Single/Multi Axis Design CompactBlock Guord T/0 PawerFlex 527 and

+ 195-528V single phase or 3-phase Kinetix 5500 Performance ———— Powerflex 527 (Safety 1/0) PowerFlex 755

- 60OW - 14.6kw - High speed registration input on Kinetix

+ Embedded 2 Port EtherNet/IP supports

bece are e :QT“F":’;;:ﬂ‘I_‘:iL”f“’ I [~Fa mmgm::: m?nmm 1::me|¢: 755/Kinetix 6500 using EtherNet/TP
Linear/Ring topalogies task '3' gner fo  Can configure for position, velocity, torque,or V/Hz control

W perTormance - Studia 5000 Lagix Designer comman infegrated motion programming, configuration,
commissioning, and motion tools for the PowerFlex 755/Kinetix 6500
Kinetix 5500 Configuration * Use same Motian instructions for Kinetix 6500/Powerflex 755*
- Full integrated motion support for Kinetix350, Kinetix 5500, Kinetix 6500,

- Safety Options:
and PowerFlex 755 using EtherNet/IP . g}lL g 2: i‘ t SE:,&STML! off
* Studio 5000 Logix Designer comman integrated motion progremming, . : ‘ e Speed
configuration, commissioning, and drive diagnestic & maintenance taols,

» Integroted Sefe Torque Off SIL2, PLd (IS0 13849)

POTNTGuard I/0 POINT I/O Stratix Switch
(Safety 1/0)

- Embedded EtherNet/TP

Powerflex 755 VFD Performance —
[ - Speed, Position, and Torque Control

PUBLIC
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A simplified, more detail hand sketch
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Defines that there are two
cabinets

Notice revision levels of
all catalog numbers
1585J shielded and
unshielded cable being
used

Use of drive to motor
unshielded cable
Distance between 2
cabinets

Switch at the local cabinet
level for plant business
data capture

Others — just a few
examples

Copyright © 2017 Rockwell Automation, Inc. All Rights Reserved.



A Picture of the Cabinet layout Automation

= The network diagram does not do all justice in defining where problems

could lie. Get a jpg or photo of the cabinet(s) with open doors to see
possible issues.

SRRIA < < 0 b bl MR G The cabinet layout shows the
i | B routing of the Ethernet cabling,

BNERIAATTS 9y B the 10 cabling, the power
cabling, the feedback wiring, etc.
The workmanship or care taken
to ensure layout puts clean
power vs dirty power in the
proper place

Other items

PUBLIC Copyright © 2017 Rockwell Automation, Inc. All Rights Reserved. 15



ntegrated Motion on Ethernet/IF

Rockwell

Network Summary Automation

= Paint the picture with as much detail as possible:
= The network layout including the Ethernet media
= Define the revisions of all the components
= The panel or cabinet layout

= Discover any event that causes an issue and If repeatable and how
often

= That leads to the evaluation of what could be wrong even before you do all
of the aforementioned work. What actual is wrong with the network?

PUBLIC



ow to Identity a configuration iIssue In v
Integrated Motion on Ethernet/IP? Automation

= When you get asked if the system is a new system in the OEM in-house or a new system that
worked at the OEM but now is having an issue at the end user or this system had been running
for 5 years before having any issue, there really is a reason:
= New system normally points to configuration issue:
= Axis cip drive in the controller organizer 10 tree does not have a running connection status on power up.
= Axis cip drive in the motion group is not in a stopped state ready for some type of motion command.
Installation issues or possible design improvement.

= New system that worked at the OEM but on the End User floor, there are issues:
= Same as above.
Note the OEM disconnected components in travel or connections may have loosened.
Network plug into an end user information system — may or may not have been simulated before

= EXxisting system that had been working for 5 years but now there are issues:
These can be tougher to pin point system culprits.
The same evaluation of the 10 tree running status then the motion group cip state still holds much value

PUBLIC Copyright © 2017 Rockwell Automation, Inc. All Rights Reserved.



Rockwell

A Configuration vs Network Fault Automation

Sl Lugeal

é--q 1756
[_j ﬂ [2]
el

(3]

viuaca

EI'EI I/0 Configuration

Backplane, 1756-A4
1756-EMN3TR en3tr
Ethernet

| MPowerFlex 755-EENET-CM-S1 Powerflex_755

-8 1756-EN3TR en3tr

#5 PowerFlex 527-STO CIP Safety PF527
&, 2198-H003-ERS HO03_1

&, 2198-H003-ERS HO03_2

1756-L73 Test_for_527

Power Structure

240V, 4 2A, Normal Duty, Standard

Status

Ri

Module Fault

PUBLIC

Use Studio for startup or consistent
program evaluation of a
configuration issue.

Always go to the 10 tree to find if
there is a running connection
BEFORE going to the Motion Group
to check on the Axis CIP Drive CIP
State

Left mouse click the drive to highlite.
The quick view should pop up as
shown

Do this for all the axis in the related
motion group

What are typical faults in the
connection status?

Copyright © 2017 Rockwell Automation, Inc. All Rights Reserved.

18



i LUYILEL IVIUUE
Iél--'SIUO Configuration
E|- 1756 Backplane, 1756-A4
E—]ﬂ [2] 1756-EMN3TR en3tr
Bfa Ethernet
| MPowerFlex 755-EENET-CM-S1 Powerflex_755
- f 1756-EN3TR en3tr
#5 PowerFlex 527-STO CIP Safety PF527
2 2198-H003-ERS HO03_1
£, 2198-H003-ERS H003_2
{9 [3] 1756-L73 Test_for_527

Power Structure 240V, 4 2A, Normal Duty, Standard

Status Ri

Module Fault

PUBLIC

Rockwell
Automation

Powerflex 755 normally wrong power
structure, 10 cards, etc

= https://rockwellautomation.custhel
p.com/app/answers/detail/a_id/114
363

Powerflex 527 normally safety TUNID
signature and not out of the box

= https://rockwellautomation.custhel
p.com/app/answers/detail/a_id/758
322

Kinetix 5500/5700/6500 wrong power
configuration/bus sharing group

= https://rockwellautomation.custhel
p.com/app/answers/detail/a 1d/578
285

Copyright © 2017 Rockwell Automation, Inc. All Rights Reserved.

19


https://rockwellautomation.custhelp.com/app/answers/detail/a_id/578285

Module Fault

Termed Module Fault because they are related to the Drive:S module.

nttps://roc

KWE

automation.cust

AlS

p.com/app/answers/d

etal

a 10

Rockwell
Automation

Programmatically always check Axis Fault=>Module Fault—=>Bit 1

/7168604

nttps://roc

KWE

automation.cust

AlS

p.com/app/answers/c

etal

/a IC

/481830

nttps://roc

KWE

automation.cust

AlS

p.com/app/answers/c

etal

/a IC

/1041106

nttps://roc

PUBLIC

KWE

automation.cust

ne

p.com/app/answers/c

Data Type Default | Min | Max an

etal

fa_I0

/7168603

Copyright © 2017 Rockwell Automation, Inc. All Rights Reserved.
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Connection but issue in Motion Group

Current State

Conditions

Next State

Off

Power Up

Self Test

Self Test

Self Test Complete

Initializing

Initializing

Initialization Fault

Major Faulted

Initializing

Initialization Complete

Pre-Charge

Shutdown

Major Fault

Major Faulted

Shutdown

Shutdown Reset

Pre-Charge

Pre-Charge

Shutdown

Shutdown

Pre-Charge

Major Fault

Major Faulted

Pre-Charge

Bus Up

Stopped

Start Inhibited

Shutdown

Shutdown

Start Inhibited

Major Fault

Major Faulted

Start Inhibited

Inhibits Cleared

Stopped

Major Faulted

Fault Reset

Shutdown

PUBLIC

Rockwell
Automation

= hitp://literature.rockwellautomatio
n.com/idc/groups/literature/docu
ments/rm/motion-rm003_-en-

p.pdf

What the different cip states the
axis can be in? The Initialization
State IS

Unconnected-> Configuring—> Sy
nchronizing—> Waiting for Group.
Then typically Pre-charge—> Start
Inhibited—> Stopped

Copyright © 2017 Rockwell Automation, Inc. All Rights Reserved.
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RUNNING Module Status = Gooc a
Connection but issue In Motion Group Automation

Unconnected — check the 10 configuration first. May have no power to the drive

Configuring — Based on the specific drive there usually is an axis cip drive module
configuration fault

Synchronizing — Normally you don't stick here as this is where the clocks of the
grandmaster and slave drives are synchronizing up.

Waiting for Group — This axis may be configured fine but the planner wants to see all the
axis in the motion group on power up else the other axis will wait for the group

Pre-charge — All state configurations but no dc bus power recognized and stuck in pre-
charge state

Start Inhihibited — typically the last state before stopped. Safe off could inhibit the drive
from allowing current to the motor

Stopped — waiting for action by the motion planner. ALWAYS a good idea to have CIP
Axis State =2 before commands
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Motion Timing Statistics
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3 Add-On Instructions
=51 Data Types
; L3 User-Defined
L4 Strings
LG4 Add-On-Defined
£-Caf Predefined
(-0 Module-Defined
2 Trends
T Logical Model
[=E31/0 Configuration
[=-88 1756 Backplane, 1756-A4
- [2] 1756-EN3TR en3tr
| £ Ethernet
£ PowerFlex 755-EENET-CM-51 Powerflex_755
-8 1756-EN3TR endtr
B4 PowerFlex 527-STO CIP Safety PF527
£ 2198-HO03-ERS HO03_1
£ 2198-HO03-ERS H003_2
-1 (3] 1756-L73 Test_for_527

]
2
;
3
;
i

|# | Module Properties: en3tr (2198-H003-ERS 5.001)

[E=H s & |

Time Sync | Module Info | Intemet Protocol | Port Configuration | Network | Associated Axes | Power | Digital Input | Motion Diagnosties 4[>

Powerflex 527, Powerflex 755,

Coarse Update Period 4000 s

Connection Size
Controller to Drive:

Drive to Controller:

Lost Transmissions
Controller To Drive:

Drive To Controller:

Enable Transmission Timing Stafistics

Controller To Drive Time:
Drive To Controller Time:

System Clock Jitier

=] Associated Axes
.45 H003_2_Axis

Reset Transmission Statistics | «

Description

Power Structure 2198-H003-ERS

Status Running

Module Fault

Controtler Qrganizer

Average
105 ps
97 us 179 ps

Late Transmissions
Controller To Drive:

Drive To Controller:

Maximum

158 ps

0ns 175 ns

Kinetix 350, Kinetix 6500,
Kinetix 5500 and Kinetix 5700
are different architectures and
clock performance will differ

= Therefore the clock jitter
and skew can differ

Nominal
1333 ps
1333 ps

Status: Running

0K

] [ cancel

The C2D and D2C connection

Ackd-On Instructions.
3 Data Types
S User- Defined
- Strings
G Add-On-Defined
il Y Predefined
£ 7 Module-Defined
23 Trends
" Logical Model
S 1O Configuration
= 9 1756 Backplane, 1756-A4
5 8 [2] 1756-ENITR endtr
=¥ Ethemnet
B PowerFlex 755-EENET-CM-S1 Powerflex 755
9 1736-ENSTR endr
B, PowerFlex 527-5T0 CI Safety PF527
&, 2198-HO02-ERS HOD3_L
%, 7198-HO03-ERS HDO3 2
0 [3] 1756-173 Test_for 527

# | Module Properties: endir T55-EENET-CM-51 12.002)

sizes differ from drive to drive

Gansral
Commecton

Time Sync
Moduda info
Intenet Protocol
Pon Corguration

Motion Diagnostics

Coane Updale Penud

Connaction Sae
Cantrolies v Drive.

Dirive to Controller

Digital Ouput
Mosian Diagnastics Lost Transmissions
Caniraller To Deve

Drivve To Contraliar

+| Enable Transmission Timing Statistics
Last
Conlroller To Deve Teme. 199 [
Drive To Controlier Tene 55 s
System Clock Jer 103 ns

Fiagsl Tranamissicn Statstics

Status: Funeng

Late Transmissions
Caontraller To Drive:

Drive To Cantralior

Average
610 ps
o5 ps
41 s

The late and lost packets can
differ from drive to drive

Nominal
1393 s
133 ps

Gancal
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tudio the key configurations that
support the model

Supporting the ‘Picture’ discussion
2 - : The Kinetix 5500 under the EN3TR

' Controller Fault Handler
AB:Motion_Di =

=l creates the Kinetix 5500:S which

- are the module statistics of the TCP

Decimal INT

checking of packet quality

D | INT

. The Axis in the Motion Group then

DINT

zzzé:: o IS associated to this Kinetix 5500 so

Rockwell
Automation

HDE( 1ELS

I+ axis

+-group

=+HO03:S
+-H003:S LostControllerToDrive Transmissions
+ H003:S LateControllerToDrive Transmissions

[ Power-Up Handler
=-E3Tasks
158 MainTask

i ® B MainProgram
(3 Unscheduled + HO003:S.LostDrive ToControllerTransmissions

£ Motion Groups + H003:S.LateDrive ToConfrollerTransmissions
Eﬁ group + HO03:S.LastControllerToDrive Time

P 5 axis + H003:5.AverageControllerToDrive Time
[ Ungrouped Axes +'H003:5.MaximumControllerToDrive Time

3 Add-On Instructions +'H003:S LastDrive ToControllerTime

-3 Data Types + H003:5 AverageDrive ToControllerTime

Ci User-Defined I+ H003:5 MaximumDrive TaControllerTime

-G Strings ' H003:S LasiSystemClock Jitler

- BB Add-On-Defined +'H003:S AverageSystemClockJitter

£ Module-Defined
2 Trends
" Logical Model

(-0 Predefined + H003:S MaximumSystemClockJitter

+ HO03:S.TimingStatisticsEnabled

Decimal

+ HO003:5.ControllerToDriveConnectionSize

Decimal

INT

+ HO003:5.Drive ToControllerConnectionSize

Decimal

INT

the planner knows on where to

= SUO Configuration + H003:5. NominalControllerToDrive Time

olo|lo|lo|lolo|lolo|lolo|lo|lo|lo|lo|lo|lolo| oo |=|~=|1*

=49.1756 Backplane, 1756-A4 + H003:3 NominalDiiveToContollerTime E:Z:Z: ::I Se n d p OS iti O n i nfo r m ati O n y fO r

1 (0] 1756-L75 Motion 1+ H003:S.CoarseUpdatePeriod D | INT

T nstance -
e These are not enabled all the time
basically for system overhead.

They are for troubleshooting needs.
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Module Fault Bits

Usage Access Default i Semantics of Values

Required - All GSvV - Enumeration

0 = Control Sync Fault
1= Module Sync Fault

2 = Timer Event Fault

3 = Module Hard Fault
4 = Reserved

5 = Reserved

6 = Module Conn. Fault
7 = Conn. Format Fault
8 = Local Mode Fault

9 = (PU Watchdog Fault
10 = Clock Jitter Fault
11 = Cyclic Read Fault
12 = Cyclic Write Fault
13 = Clock Skew Fault
14 = Control Conn. Fault
15 = Control Clock Sync Fault
16 = Module Clock Sync Fault
17 = Logic Watchdog

18 = Duplicate Address
19...31 = Reserved
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Most Frequent Module Faults? Automation

= There’s a good tech-note with technical information on most of these faults
and other communication faults.

https://rockwellautomation.custhelp.com/app/answers/detail/a_1d/1047243/
page/l

= These are the most frequent ones seen:

= Control Sync Fault
= Module Sync Fault
= Module Conn Fault
= Control Conn Fault
= Clock Jitter Fault

PUBLIC


https://rockwellautomation.custhelp.com/app/answers/detail/a_id/1047243/page/1

Analogy of a Control/Module Sync Fau s

Automation

Thhe Controll Sync Fault bit attribute is sgt whefn the rI]_ogix c;ontrollgr Ide;]ects
that several consecutive connection updates from the motion module have :
been missed. This condition results inF;he automatic shutdown of the Controller/Motion
associated motion module. The Logix controller is designed to ride-through’ Control

a maximum of four missed position updates without issuing a fault or
adversely affecting motion in progress. Missing more than four position
updates in a row constitutes a problematic condition that warrants shut down
of thgI mhotlé)n module. This bit is cleared when the connection is re- Switch
establishe

Module Sync Fault would be very similar only the drive posting since it is not
receiving or does not think it is getting data from the controller

If the motion diagnostics show C2D and D2C updating more than 1 per
minute, it may be the motion group CUR is too stringent.

Find a zero point of the machine or daily time stamp and if these faults
occur is it based on a machine function, switch or contactor turn on, etc.

Notice if just a C2D or D2C reaches the maximum 32767 usec buffer. For
instance, inhibiting a drive or the connection status from the controller to the
drive will cause this to clamp to that value.

https://rockwellautomation.custhelp.com/app/answers/detail/a 1d/494592 is
a helpful tool for the Control and Module Sync Faults.
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Module/Control Conn Fault Automation

Module Conn Fault means the module no longer is in good C2D messaging from
the controller.

It Is possible the Ethernet cable broke but use the module entry status to
determine If there Is a connection or not.

= https://rockwellautomation.custhelp.com/app/answers/detail/a_1d/768603

This fault means the motion packet transmission receive is shutdown. These
can normally follow Control/Module Synch Fault.

Experience shows that these can happen if the drive goes into a ‘freeze’ state.
Drive Is not sure what next commands to follow.

Same thought on Control Conn Fault only opposite direction
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Clock Jitter Fault Automation

T
d
d

ne Motion Diagnostics page indicates the module has experienced a period of
pproximately 40 seconds of very high clock variance. Somewhere on the realm of

pproximately 10,000 ns

Each drive module has a different clock therefore the clock accuracy will be different. Not
easy to compare the drives.

Can be caused by a multitude of events such as a processor wall clock change. New

technologies are being evaluated to have this done as the motion system is operating
however, today, the recommendation Is to inhibit the drive module before changing the
clock then uninhibit which asks the drive and controller to synchronize back up

P

ower cabling and network cabling not segregated. Drive start or turn on then increases

jitter average, maximum?

Network system layout. Local switch to plant systems where the clock synchronization
could be affected. That is just too much in a visual ability.

PUBLIC
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The Integrated Motion Ethernet/IP Network is crucial to transmission and receiving of
drive to controller and controller to drive information.

= Integrated Motion on Ethernet/IP needs to have all devices synchronized.

This session hit on a few points on network layout, the integrated motion packets,
module configuration and faults.

https://rockwellautomation.custhelp.com/app/answers/detail/a 1d/1041751 is a good

knowbase that can give topology and layout recommendations when using Integrated
Motion on Ethernet/IP.

I'd like to get your input on a more in-depth session with actual architectures that would
help all users better size and incorporate Integrated Motion on Ethernet/IP.

pjmicech@ra.rockwell.com with those suggestions for a possible intermediate and
advanced session with regards to this topic. Also if you have any specific questions or
ISsues In an existing system.

Copyright © 2017 Rockwell Automation, Inc. All Rights Reserved.
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LISTEN.
THINK.
SOLVE:

Thank You

@ PUBLIC
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www.rockwellautomation.com Allen-Bradley - Rockwell Software  AAUITOMation
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