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Programming IEC applications for Maintenance

Introduction

Yaskawa recommends that all IEC applications be programmed for maintenance by
including routines that can be run in the field when an amplifier, motor, or controller
needs to be replaced. Industrial machines have a long life and it makes sense to include
pre programmed maintenance routines to help maintenance personnel restore the machine
to production after an issue causes downtime. In an ICE application there are three
components that should be considered when designing the program: the controller,
amplifier, or motor. Each of these components would require some software setup if they
needed to be replaced, while things like 1/O cards or other network devices could be
replaced by setting hardware switches and power cycling the system.

Programming for Controller Replacement

When replacing a controller in the field, the controller must contain the application
program, configuration settings and amplifier parameters that are stored in the existing
application. Fortunately, the controller contains the tools required to accomplish this.
After the application has been commissioned, create an archive of the controller which
contains all of the items mentioned above. Note: commissioning the system requires that
the application program is started when the controller is rebooted. This means that the
programmer must include the boot project when sending the project to the controller.

Use the following procedure to create the archive, or duplicate the application on a new
controller. The steps are identical up to step 4, where 4 a) is used to create the archive and
4 b) to duplicate the controller. When creating the archive the procedure ends at step 4.
When duplicating the system (controller and amplifiers are new, or being replaced),
continue the procedure until the end.

1. To use the web browser enter the controller’s IP address in Internet explorer.
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f’j MP2300Siec™ by Yaskawa - Windows Internet Explorer
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yYASKAWA MP2300Siec™
Welcome to the MP2300Siec™ Controller.
Home =
Welcome |P]ease make your selection from the menu on the left.
Operation
Alarm Status
Alarm Reference
Alarm History Version Information
Configuration
Axis Grid | Version nulliner” 2.1.0
I/0 Grid
Build number| 229
Login: Build date| 29 November 2011, 18:41:48
Software Platform MP2300Siec
Password:
Hardware Platform JEPMC-MP23005-E-240
Model Number PMC-U-MP23520
|D0ne l_l_l_l_’_|_|g Inkernet | HA00% v

2. Click on login and enter “Admin” for the user name and “MP2300S”, “MP2600”, or

“MP3200” for the password.
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y YASKAWA MP2300Siec™

Welcome to the MP2300Siec™ Controller.

Home

e |P]ease make your selection from the menu on the left.

Operation

Machine Operations
Alarm Status

Alarm Reference Version Information
Alarm History

Debugging Output

Configuration Version number| 2.2.0
Axis Grid Build number| 107
1/0 Grid
Configuration Sets Build date| 14 February 2012, 22:14:27
Drive Parameters =
Ethernet Config Software Platform MP2300Siec
Set Clock

=t Hloe Hardware Platform| JEPMC-MP23005-E-240

Model Number| PMC-U-MP23516

Maintenance

Project Archive
Update Firmware
Initialize SRAM
Reboot

s: Admin
evel: DEM
Log Dut

]|

[pone [T [ [ [ [ [& meemet

0% v g

3. Click on Project archive on the lower left side of the screen.
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Home
Welcome

Operation

Machine Operations
Alarm Status

Alarm Reference
Alarm History
Debugging Output

Configuration
Axis Grid
I/0 Grid
Configuration Sets
Drive Parameters
Ethernet Config
Set Clock

Maintenance
Project Archive

- El - = - |hpage - 'j:f:;}Tgols =

MP2300Siec™

|C:\MyPr0ject_Ver[]5.zip

Browse... || Send to Controller I

@ Clean Install: ALL existing files will be deleted
" Add/Replace Only: existing files not present in the archive will be retained

Note: Installing an archive does not update drive parameters. Go to the Drive
Parameters page to send the configuration data from the archive to the
drives, or perform an online save in the MotionWorks IEC Hardware
Configuration to send parameters according to the project settings.

Create Archive

Download an archive of all user program files on the controller.

Receive from Controller

Update Firmware Delete All User Files
Initialize SRAM

Reboot

Delete Al | |
ed in as: Admin
vel: OEM File LiStiﬂg
Log Out
4 [ »
| [0 [ [ [ | mnternet [Ri0% - 4

4. a) To create the archive, Press the “Receive from Controller” button and select the
location to store the archive file.

b) To duplicate the controller, browse to the folder containing the archive file and press
the “Send to Controller” button.
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Y YASKAWA Project Archive =

Home
Welcome

Operation
Machine Operations
Alarm Status
Alarm Reference
Alarm History
Debugging Output

Configuration
Axis Grid
1/0 Grid
Configuration Sets
Drive Parameters
Ethernet Config
Set Clock

Maintenance

Project Archive
Update Firmware
Initialize SRAM
Reboot

in as: Admin Delete All User Files
ral: OEM
TR Delete All |
File Listing
Filename Size
procon/any,/Memory .MLI 251 |£||
S o &l =l

3 - B - o= v b Page v (Of Tools - 7
MP2300Siec™

Install Archive

| Browse... |H Send to Controller |

& Clean Install: ALL existing files will be deleted
" Add/Replace Only: existing files not present in the archive will be retained

Note: Installing an archive does not update drive parameters. Go to the
Drive Parameters page to send the configuration data from the archive to
the drives, or perform an online save in the MotionWorks IEC Hardware
Configuration to send parameters according to the project settings.

Create Archive

Download an archive of all user program files on the controller.
Receive from Contraller

|Done

[T [T @ meme [Riwos - 4

5. Click on the Drive Parameters link on the archive page shown above, or on the left side
of the screen to send the amp parameters
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Drive Parameters
Home
Welcome

Operation 1 _ - I - -1 —..—.@r 1T .1 .1
Machine Operations

Not Verified Verify | Write | Done Verify | Write |
Alarm Status = - - -
Alarm Reference AXIS2 Mot Verified Verify | Write | Done Verify | Write |
Alarm History

Debugging Output AXIS21 ||Not Connected Verify | Wirite | Not Connected Verify | Write |

Configuration

Axis Grid _l Write All Default Pns I_l Write All User Pns
1/0 Grid

Configuration Sets
Drive Parameters

e e ! User parameters refers to drive configuration data stored in XML files on the controller. These files

Set Clock are created when saving the MotionWorks IEC Hardware Configuration, and are visible in the Project
Maintenance Archive.

Project Archive

Update Firmware

Initialize SRAM
Reboot

=
4« | B

|D0ne l_ I_ l_ l_ l_ l_ |e Internet | ':‘i‘; 100% - 2

6. Either click on the “Write All User Pns” button to write all of the drive parameters, or
click on the “Write” button under User Parameters to write individual drives.
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Reboot Controller

Home
Welcome

WARNING: Rebooting the controfler will immediately stop all motion, servo off all drives, and stop
Operation all user scripts. The controller will then reboot, which will end all network connections. Ensure that
Machine Operations the system is in a quiet state before rebooting to avoid potentially serious consequences!

Alarm Status
Alarm Reference
Alarm History |

Debugging Output Reboot Controller

Configuration
Axtis Grid
1/0 Grid
Configuration Sets
Drive Parameters
Ethernet Config
Set Clock

Maintenance

Project Archive
Update Firmware
Initialize SRAM
Reboot

7]
|D0ne l_ I_ l_ l_ l_ l_ |® Internet A% -

7. Reboot the controller or power cycle the system.

Programming for Amplifier Replacement

When an amplifier is replaced, the parameters in the old amplifier must be copied into the
new amplifier. The IEC controller contains a copy of the parameters stored in the
amplifier when the project was saved while online with the controller.

The following diagram represents how parameters are managed during program or
configuration operations.
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MotionWorks
IEC
MP2000iec Sigma

Save _ | Amplifier
[ >b =
Hardware S
Configuration | EBrecute
| Fie :}

¥_VerfiyParat
—t Axis
o Execute Done

m
g
=)

FTT 110 1T 3117

Amplifier parameters are stored in three places:
e The computer’s hard drive (IEC Project subdirectory)
e The MPxxxxiec controller (As an XML file as seen in the Project Archive)
e The Amplifier

When the programmer is online and saves the Hardware Configuration, parameter files
are saved to the hard drive, written to the controller, and the individual parameters are
sent to the amplifier, so that all three locations contain the same data. The
Y_WriteParameters function block sends the data from the parameter file stored on the
controller to the amplifier. The Y_VerifyParameters function block reads the parameters
from the drive and then compares them with the parameter file stored on the controller.
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Procedure

The success of this procedure requires the programmer to make sure that the controller
contains an identical copy of the parameters used in the amplifier. After the system is
commissioned (everything is tuned and running correctly after a power cycle), be sure to
connect with the Hardware Configuration and select the StartUp configuration, which
will read all the amplifier parameters. Press ‘save’ which will then write the XML files

into the controller project archive.

Saving amplifier parameters in the controller

[EMotionWorks IEC Pro - Basic - [Main:Main - Configuration.Resource.Task:Main.Main]

P Ele Edit Wiew Eroject Buld dbjects

DEERSE| =8 .

ut Ol 2 indow 2
eemoReRaEE | 8 |[teus(t@Bs ||s =t

Hardware
Configuration
Button

nnnnn

T —

neea |ai- [Hreas s || me|s||weoswapn e |[E58 )0 |2
Project B e

3 MC_AbortTrigger
4 MC_FinishHoming

@ Manan [ 00 ]

=l project part [ Source Typs [ changs Type [ Destription [ Source Valus [ Referencs value |

Process for Download Changes and Download Bootproject ended for resource 'Co

4
[>T\ Bulld A Errors ; Wamings A Infos £ PLC Errors A Print

rsor does not poirt to any obisct!

/89,90 [c: >2GB 4

Select Hardware Configuration.
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@ MotionWorks IEC - Hardwa al =10l x|

= f4 MyMachine
= N Mechatrolink-ll
¥\ SGDV Rotary - 1
*\ SGDV Rotary - 2
=« TCP/IP Settings
# EtherNeyIP
fw Modbus/TCP
=k LI0-01
¥ Counter

Go online.
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Configuration Comparison |

Configuration differences were detected

"lUse Offline Configuration” will go online with the Offline Configuration and write the Drive Parameters to
wolatile memony that will be lost upon next power cycle. An online save is required to write Offline
Configuration and the Drive Parameters to permanent mernory.

"lUse Startup Configuration" will load the configuration from the contraller including the Drive Parameters

Startup Configuration on the controller:

Offline Configuration:
EE*}MyMachine | = f# MyMachine

5- A Mechatrolinkl 2 Mechatrolink-lI

¥y SGDV Rotary - 1 . %, SGDV Rotary - 1

¥v 8GDV Rotary - 2 ¥v SGDV Rotary - 2

¥z TCP/IP Settings : TCP{IP Settings

A~ EtherNetfIP " EtherNet/IP

fw Modbus/TCP - fm Modbus/TCP
LIO-01 LIO-01

L. § Counter ¥ Counter

Use Offline Canfiguration | Use Startup Canfiguration |

If there are parameter differences detected choose to use the startup configuration.
To save the application select File-> Save from the menu or use the save button on the

toolbar.

These files can be confirmed and viewed on the controllers Project Archive page from a
web browser as shown below.

] TEEE a— |
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ﬂ'.; MP23005iec™ by Yaskawa - Windows Internet Explorer — |EI|1|
@_A ~ |&] http:}j192.168.207 228findex.xml =] | #2|| | Juive search 2|~

File Edit Wew Favorites Tools Help

A (& MP23005iec™ by Yaskawa

Home
Welcome

MP23 DDSIEC

Parameters page to send the configuration data from the archwe to the
drives, or perform an online save in the MotionWorks IEC Hardware
Configuration to send parameters according to the project settings.

Bperhon Create Archive

Machine Operations

Al Stat .
AI:::: R:fel:_i“ce Download an archive of all user program files on the controller.
Alarm History Receive from Controller
Debugging Output
Configuration = =
jr—— Delete All User Files
I,fD Grid
C guration Sets
Drive Parameters Delete All |
Ethernet Config
Set Clock
Maintenance File Listing
Project Archive
Update Firmware
Initialize SRAM Filename Size
Reboot
user/config/current.xml 65 &
user/config/startup/axis.xml 2632 JE3|
dmi
SE:“" user/config/startup/hardware.xml 948 JE3|
Log Out user/config/startup/io.xml 1864 &
user/config/startup/servonet.xml 1353 &
user/config/startup/taskdata.xml 786 JE3|
user/config/startup/userdata.xml 13440 JE3|
user/driveParam/AXIS1DrivePn.xml 20814 &
user/driveParam/AXIS2DrivePn.xml 20825 &

Add Data File

user/data/l FiIe:Hl Browse... IH Add/Replace F|Ie

Mote: Files may be added only to user/data/ and its sub- dlrectones

Done l_ l_ l_ l_ l_ l_ €D tnternet [* 100% - _/
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The next step is to program the amplifier parameter replacement in the application by
using the Y_WriteParameters function block.

| i MotionWorks IEC Pro - Basic - [MainiMain - Configuration.Resource. Task.Main.Main] =10] x|
o File Edic View Project Buid Ohjects Layout Opline Extras MWindow 7 =5 5||
NedRks|ree|sc|aaceReEaEe «zB||ceuzzans s = k@]
nomen|al - wEonea||ermenE || nwnbdoe @8 0o |2
i B ] E
2 \Docume + | j
Eb a Libraries <PLCopenPlus-v 2 2y =
Pk L PLCopenPlt Name =
3 MC_AbartTrigger
¥ _wiriteParaneters_1 =
__ MatiorBlach W _werifyParameters_1 e e :!;szm\shHﬂmmg
: ¥ _VerityParameters - 1 MC_Gearln
£ Lagical POUs Lxbl— Ayis Bitis—uis 1 =
=[] 10Task AxEl— AXiS Ais—axisl 4 MC_GearlnFos
H [i] 10Task MO1 OI 05— Execut Done | verio MO1_DI_D6— Execute Dane |—wrilDn A MC_GearOut
10T ask! T HEEE e ger " PR a - 1 E\r 15 FF MC_Movedbsolute
10T ask fxk1Fle— Fie Busy |—er 1Bus s iorepnrd | e 3 MC_MoveRelative
! I510rve PR 0 riv=PrL o =
¢ =0 Main Error |—ver e Errar |—wrilEr I MC_MoveSuperimpo:
[i] MainT u] B MC_MoveVelocity
M 5 | EfoiD | —veriEnD Sarb i 2 MC_Fower -
Main g i MC_ReadéctualPosit
=5 @ Physical Hardw: [figEs —EErlMtch B MC_ReadéctualTorg
E“? %”ggu’al'” InvalidParameter |—er1invid 3 MC_Readdctual/eloc
"l ESOUIY g T MC_RieadanisE rror
@“‘% T3 Ewmected —yeribn 4l MC_FeadBoaParame
T Actual |—\eriact T MC_RieadParameter
7 o 4 MC_ReadStatus
= Iﬂ_ 4B MC_Reset
- Gl 3 MC_SetPosition
CEn B MC_StepLimitSwitch
g ;IJ =y
| LIJ | I | MO StepRefPuise
<[] ] H] 0 & ManMan | L _’lJ

Project Partl Source T pal Change T pal Descr |12 F_wariable 2 | POUWor i@ Taral: , hon retain data: 944, retain data: D,;I
= o O oD size: 444 (1%) =
i | | _'l_I
5 4

b\ Build A Errars A Wiarnings A Infos A PLC Errars A Print
62,86 | =2GE z

The screenshot above shows a Y_VerifyParameters and a Y_WriteParameters function
block. The Y_VerifyParameters function block could be used to automatically detect
when an amplifier has been replaced in the field and trigger a Y_WriteParameters
function block to run without user intervention. However, this automatic parameter write
should be considered carefully. The Y_VerifyParameters function block will show
differences under the following conditions:

1. If a parameter is changed using the Y_WriteDriveParameter function block.

2. If a parameter is changed using SigmaWin +.

3. If other motion functions change parameters.

Also, as with most forms of non-volatile memory, the number of times the memory can
be written is limited so it is not recommended to simply write drive parameters every
time a difference is detected.
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The programmer must insert a Y_WriteParameters function block for each amplifier, and
determine how the operator or maintenance person will trigger the functions. In the
example shown below, digital input 6 was used to trigger the write function block but we
could have just as easily used an HMI variable available on a maintenance screen to
trigger the write operation.

Y WriteParaneters_1
Y _riteFaraneters

Axkl Axis Axis Axisl
MO1_DI_ 05— EXecLite Dione —rilhn
1 ]
Axk1Fle— FilE g BLisy —ri1BLs
a¥IS10rvePnxm 1

Errar —rilErr

0
ErrarlD —wrilErrID
]

The file name string type variable must be set to ‘AXIS*DrivePn.xml’ with the *
replaced with the axis number. This is the name of the file that the MotionWorks IEC
Hardware Configuration application writes during the save operation. (These file names
can be viewed on the Project Archive page from a web browser)

The variable definition of AxislFile is shown below:

x
r— Definition scope
j = Local £ Glotal
Cancel |
Data Type: Local ¥ aable Groups:
|STF|ING =] &) |Defaul = Help |
Usage: Global Yariable Groups:
[VAR_GLOBAL | BETAN (-8 Physical Hardware
- - =-E8 Configuration
Iitial walue: E@ Fesource

{2451 DrivvePrsml

=) <LI0-01 - Module -7

140 address: <S5G0 Rotary: - Me
[ = &) <SGDY Ratary: - Me
Supstem
Deszcription: gerarg
JEN R i
I POD I orc W Show all variables of waorksheets
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Alternatively, a string literal may be defined as STRING# AXIS1DrivePn.xml', with the
string value after STRING# enclosed in single quotes.

Note About Absolute Encoder Motors

There are two methods to supply battery backup power to the absolute encoder:
1. Use an encoder cable with an inline battery.
2. Connect a battery to the CN1 connector of the amplifier.

If the absolute encoder is powered from a battery through the CN1 connector, the battery
will be disconnected from the motor when replacing the amplifier. An amplifier alarm
(A.810) will be generated, and must be cleared using the Y_ResetAbsoluteEncoder
function block, the toolbar function in the Hardware Configuration or the web server.
Next, the axis must be homed and the position must be defined using the MC_SetPosition
block. See the next section “Programming applications for absolute encoder motor
replacement” for a description of how to do this programmatically.
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Programming applications for absolute encoder motor
replacement

When an absolute encoder motor must be replaced, extra programming has to be included
to allow the operator or maintenance personnel to perform the same operations as the
programmer did when first commissioning the machine, namely, resetting the absolute
encoder error, homing the axis, defining position, and setting the multi turn limit (if
required for the application).

Procedure

After the absolute encoder motor is replaced, the program must clear the absolute encoder
alarm and home the axis.

Begin by providing a routine that the maintenance personnel can trigger externally from
an input or HMI.

Reading the axis error

When the absolute encoder motor is replaced or the motor is disconnected from the
battery while power is off, the axis will have an absolute encoder alarm. The alarm will
be an A.810 and the read axis error function block will show the error ID and error class.
The error ID and error class will display one of two values. This depends on the setting
chosen on the Mechatrolink screen in Hardware Configuration as shown below:

S UEEE S— ]
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8 MotionWorks IEC 2 Pro - Hardware Configuration 1Ol x|

File Device Tuning ©Online  Help

PE , Y
. = =) _|_ r @ .r.
= ¥: UNTITLED .

& . MyMachine Offline Connect | [192 Jee [zo7 [zza

: SGDY Rotary - 1 Communication Type Mechatralink |1

La ey MECHATROLINK
:: E:i::‘:ll:’e?f?;mgs Communication Cycle [ms)] |2.D 'l
*: Modbus{TCP

Marimum Retries
¢ LIO-01
------ “: External Encoder

Alarm Format for Sigma 11
and higher drives

Add New Device

Mode # | Part | Mode Type | Task -
1 SGDY Rotary iz FastTsk
2 5GDY Rotary iz FastTsk
4| | i

MC_ReadaxisError_1
(~MC_ReadAxisError
Axis Axis+—Axisl

Enable Yalid -
1

Busy o
]

1 Error
0

ErrorlD o
0

AxIsErrorID F—aAxis1ErrID

129
ErrorClass F—2axis1ErrClass
13058

Two digit alarm format (default)
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MC_ReadaxisError_1
TMIC_ XiSError
Axisl Axis Axis+—aAxisl

Rdax1Err— Enable Yalid f—o
1 1

Busy -
0

1 Error
0

ErrorlD o
]
AxisErrorlD F—axis1ErrID
2064
ErrorClass F—axis1ErrClass
13059

Three digit alarm format

The error class [13058 (0x3302) for 2-digit and 13059 (0x3303) for 3-digit] indicates an
amplifier alarm, and the error ID [129 (0x81) for 2-digit and 2064 (0x810) for 3-digit] is
the encoder backup error indicating that the encoder was without power and the position
is no longer valid.

Clearing the alarm & cycling power

Have the operator trigger a Y_ResetAbsoluteEncoder block and wait for it to complete.
The following block uses variable “RstAbsAxisl” to trigger the
Y _ResetAbsoluteEncoder block.
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Y_ResetsbsoluteEncoder_1
(Y_ResetabsoluteEncoder )

Axisl Axis AXis+—aAxisl
Rstabsaxis1— Execute Done F—RstDn
1 1
3 Busy F—RstBusy
0

Error p—RstErr

0
ErrorlD p—RstErrID
0

After the Y_ResetAbsoluteEncoder block has been run, the amplifier must go through a
power cycle to clear the alarm. The alarm will persist until the power has been cycled.
The operator can be instructed to power cycle the machine, or you can program a Y-
ResetMechatrolink to be run. The Y-ResetMechatrolink function block does a software
power cycle of the drives, which will clear all alarms and apply any parameters that
require a power cycle.

Y _ResetiMechatrolink_1

(V_Resetvechatrolink”
| Rsﬂ%!ﬂ?—]’« —— Execute Done

1
Busy
0
Error
]

ErrorlD fo
D‘

The Y-ResetMechatrolink function block will take several seconds to complete. Make
sure the done output of the function block is on before continuing.

Homing the Axis & setting position

When power is restored, it is very important that the machine not go into a running state.
The axis position has not been defined and will not be at the correct position for normal
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machine operation. The machine should be prevented from running until the homing
procedure has been completed.

Provide a method to run the homing block used to originally commission the machine
and set the position of the axis after the homing block has completed. The set position is
required, because this stores the absolute encoder offset in non volatile memory so that
the axis will “remember” its position when the machine is power cycled.

In the following example, digital input 1 is used to trigger a home to limit switch block,
and when that completes, a MC_SetPosition is run.

M C_SteplimitSwitch_1 MC_SetPosition_1

M _StepLimitS witch FIC_SetPosiion
A L N izl Aoxis1 — |- s Auk]—Auxist
MOI_DI_EIII— Execite Crone —lihjmeDn HormeOr—] Exscite Dore |l—seon
1 C_Direction#pozitive_direction — Ciredicn Euzy —Eh:\mdBus HomePosl— PositiorF Busy —SlelBus
MC_SwitcHiva de#Edgeon—| LmnkSwie hiviade BActive —l;omer'—\.ct 2.5000000E+000 | . Errer _ngrr
1,00][5352%?:0'_ Welociby Commandabarted | EtroriD —%dErrID
o— Torqueimit Errar —HoarmeErr
=— Trnelirmit Error I —Eh:nmeErr]D
a— Cigarmcelimit ’
o BuffaMaode

Once the set position block has been executed the machine is ready to run.

Note about the Multi Turn Limit

If the amplifier has an absolute encoder and the multi turn limit Pn205 was changed from
its default value of 65535, the new multi turn limit must be sent to the motor. In the past,

this had to be done by using a hand held operator, SigmaWin+, or the web browser. Now
only the Y_ResetAbsoluteEncoder function block needs to be run and the multi turn limit
will be set.

Sequence of operations

Follow these steps before the machine is put into production, to allow your system the
most flexibility in replacing components:
1. Open the Hardware Configuration and save while online.

Doc Version 1 February 28, 2012 Page 20 of 21



YASKAWA

Product: PDE-U-IE*** | Doc#: PN.MCD.12.001
Title: Programming IEC Applications for Maintenance

Subject: Product Note

2. Create an archive of the controller to be used if a new controller is required, or to
duplicate the system, and keep it in a safe place.

3. Program the application to allow a maintenance person to trigger a
MC_WriteParameters block for the axis (axes) that must have the parameters re-
written.

4. Program the application to run a Y_ResetAbsoluteEncoder function block and
perform a homing routine after an absolute encoder motor has been replaced, or
has had its battery disconnected.

5. Interlock the machine operation with a MC_VerifyParameters block to insure that
the machine is not run with an amplifier that has default parameters. Make sure to
test for a subset of parameters as the application may change some parameters
during machine operation.

Conclusion

Resuming production after replacing a controller, amplifier, or absolute encoder motor
can be very easy if the machine designer incorporates maintenance functions into the
program. This allows end users to perform replacement of components on their machines
without requiring use of any special programming software.
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