\DEIF

power in @ |

AWC 500

Advanced Wind turbine Cor‘%

IEC61131-3 programming

Documen t no.: 4189340738



4189340738D - AWC 500 - IEC61131-3 programming

Revision
A SJE 2012-06-26 | Initial release
B LVI 2012-08-14 | Frequency input description updated
C LVI 2012-10-23 | CAN telegram debug logging added
D SUE 2013-06-24 Qg::d IOM5-2 and DIM5-1 module descrip-

DEIF A/S

i of 136



4189340738D - AWC 500 - IEC61131-3 programming Contents

Contents

Revision i
Contents i
1 IEC61131-programming guide 1
1.1 Introduction . . . . . . . e e e e 1
1.2 CoDeSys Standard libraries . . . . . . . . . e 5
1.3 DEIF Libraries . . . . . . . . o e 6
1.4 Watchdog . . . . . . . . e 7
1.5 Defaultoutputstate . . . . . . . . . e 8
1.6 Hardware monitoring . . . . . . . . . L e e 9
1.7 Monitoring programming load . . . . . . . . L L e e 13
1.8 EtherCAT . . . . o 18
1.9 Persistentvariables . . . . . . . L 18
1.10 Handling Division by zero . . . . . . . . . . L e 19
1.11 Creating dynamic language switchingin HMI . . . . . . . . . .. .. ... . . . 20
1.12 Extending visualisation memory . . . . . . . . . . L e e e 20
1.13 Distributing applications . . . . . . . . L 20
2 AWC 500 module configurations 26
2.1 PCM5-1 —Power and Control Module . . . . . . . . . . . . . . . . 26
2.2 IOM5.1 —Inputand OutputModule . . . . . . . . . . . . . 27
2.3 IOM5-2 —Inputand Output Module . . . . . . . . . . 38
2.4 DIM5-1 —Inputand Output Module . . . . . . . . . . . 42
2.5 GPM5-1—-Grid Protection Module . . . . . . . . . . 44
2.6 IFM5-1 —Interface and Fieldous Module . . . . . . . . . . . ... 51
3 Communication 61
3.1 Creatinga CANopen slave interface . . . . . . . . . . . . . . . e 61
3.2 AWC 500 Inter system communication. . . . . . . . . . L 67
3.3 Demo . .. e e 69
3.4 Settingupa CANopen master . . . . . . . . . . . e e 69
3.5 Usage of CANopen SDOS . . . . . . . . o e 77
3.6 Doing CAN layer Il communication . . . . . . . . . . . 79
3.7 CANtelegramsdebug logging . . . . . . . . . e 80
3.8 Setting up OPC connectioninterface . . . . . . . . . . . 81
3.9 Creatinga MODBUS TCPIP slave interface . . . . . . . . . . . . . . . .. . .. ... . .. ...... 93
3.10 Settingup a MODBUS TCPIP master . . . . . . . . . . . . . e 99
3.11 Setting up NTP (Network Time Protocol) client . . . . . . . .. ... . ... ... .. ......... 111
4 Adding Multilanguage support to visualisations 118
4.1 SetChinese as default startup language . . . . . . . . . . . . Lo 122
4.2 Webvisualisation or Panel PC HMl preparations . . . . . . . . . . . . . . .. ... .. 123
5 Using boot application dUpdate builder 125
5.1 Step 1: Delete existing CoDeSys boot applicationfiles . . . . . . ... .. .. ... ... .. ..... 125
5.2 Step 2: Create new boot application from CoDeSys in offline mode
(Online—Create boot application) . . . . . . . . . . . . e 127

DEIF A/S ii of 136



4189340738D - AWC 500 - IEC61131-3 programming Contents

5.3 Step 3) Run build_dupdate.py script from CoDeSys

(Tools—Scripting—ExecuteScript File...) . . . . . . . . . . . . e 129

5.4 Step 4) Test the build of application.dupdate before distribution. . . . . . . .. ... ... ... .... 131

6 Using DEIF VisuLoader 134
6.1 Purpose of the VisuLoader . . . . . . . . . . . 134
6.2 |Installing the VisuLoader . . . . . . . . . . . e 134
6.3 VisuLoaderfeatures . . . . . . . . . e 135
6.4 Usingthe VisuLoader . . . . . . . . . . . . 135

DEIF A/S iii of 136



4189340738D - AWC 500 - IEC61131-3 programming IEC61131-programming guide

1 IEC61131-programming guide

The PLC feature is provided by the CoDeSys environment used in other brand PLCs known from the industrial
automation. DEIF has chosen to provide a PLC feature based on CoDeSys V3 on its rugged AWC 500 for users
convenience.

1.1 Introduction

CoDeSys is the common name for the IEC61131-3 programming system, called CoDeSys IDE. The IDE is installed
on your development computer see Figure 1.1.
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o Program loaded Program unchanged Corrnt user: (rabody)

Figure 1.1: The CoDeSysV3 Editor

CoDeSys supports all five programming languages of the IEC 61131-3 programming standard are supported.
* Instruction List

» Sequential Function Chart

Function Block Diagram

Structured Text

Ladder Diagram
» Continuous Function Chart

The entire programming kit including a manual and online assistance is available in English, German and Chi-
nese.
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Figure 1.2: Example of the Chinese online help

The following features are included:

Monitoring of all variables

Writing and forcing of receipts (sets of variables) into the PLC

Debugging your complete project (breakpoints, stepping, single cycle, call stack)
Interrupt-free online changes of POUs and data

Sampling Trace

Library management for user defined libraries

Offline simulation

Graphic PLC configuration

OPC Server

The other part the PLC runtime system, called CoDeSys SP (SoftPLC), has DEIF installed on the AWC 500 , so you
can run your new or existing programs written with CoDeSys or other CoDeSys based products. When moving from
other PLCs.
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CoDe3ys 5P Runtime CaoDeSys
Editor || PLC
Fieldbus
Configurator
IEC §1131-3
Application [EC 61131-3 Project
Compiler CoDeSys
Debugger OPC Sever
DEIF System Layer CoDeSys Gateway Server
Lirux Windows
AWC 500 CoDeSys Development PC

[

Figure 1.3: DEIF AWC 500 platform with CoDeSys Runtime

Often only small changes related to a transition is expected. Examples on things to change in the transition from a
other PLC’s to AWC 500 will most likely focus on that DEIF does not have matching library functions, e.g. commu-
nication drivers. The HMI is directly compatible other time the entire HMI requires rework. PLC programs written in
CoDeSys V2 can be imported in CoDeSys V3, minor conversions are required. These conversion tools are build-in
CoDeSys V3 to guide the user through this. DEIF also assist client getting started with using the AWC 500 and
audits the clients PLC code. Figure 1.4 displays an example turbine application.
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Figure 1.4: Example configuration for Wind Turbine with Tower base, Nacelle and Hub (via EtherCAT)

AWC 500 freatures:

Distributed 10 configuration matching common turbine configurations

» Automatic startup. The PLC runtime is able to start(restart) without user interaction.

» Boot projects. Possible to make CoDeSys boot projects, that is application projects that start up automatically.

» Web visualisation. CoDeSys web server implementation can be accessed on http:/[ip]:8080/webvisu.htm

» SD card access.

» Retain / persistent variables.

Figure 1.5 presents an Web visualisation example.

————
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Pitch Velocity Demand 2 5000000
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Encoder value 3: 684633

Encodervalue offset 3 0

Pos. Reference 3[deg]: 92000000 ‘ ‘ Blade Position 3 41967999

Vel Reference 3[deg/s] 5000000
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Figure 1.5: Example HMI for Pitch Motion Controller.
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1.2 CoDeSys Standard libraries

T Pous |2 oevees < - ) | Precompile: @ 0k

Figure 1.6: CoDeSys Library manager

The following libraries are provided with CoDeSys V3:

Library Functionality

SysCom.library Serial synchronous communication with a target device
SysComAsync.library Serial asynchronous communication with a target device
SysCpuHandling.library  IEC function call, test and reset of bits

SysDir.library Handling of a file system on the target device (synchron)

SysDirAsync.library Handling of a file system on the target device (asynchronous)

SysEvent.library Synchronisation and controlling the processing between two (IEC-)
tasks

SysFile.library Handling of a file system (synchronous accesses) on the target de-
vice

SysFileAsync.library Handling of a file system (asynchronous accesses) on the target de-
vice

Sysint.library Applying an interrupt handler on a function

SysMem.library Memory management

SysPci.library Access on PCl-cards connected to the system

SysPort.library Communication with external hardware modules via their port ad-
dresses, e.g. realtime clock, graphic controller etc. (synchronous)

SysPortAsync.library Communication with external hardware modules via their port ad-
dresses, e.g. realtime clock, graphic controller etc. (asynchronous)

SysProcess.library Process handling on a single-processing target system

SysSem.library Creating and using semaphores for task synchronization

SysSemProcess.library  Using semaphores for process synchronisation

SysShm.library Creating and accessing a Shared Memory

Table 1.1: CoDeSys V3 libraries (1 of 2)
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Library
SysSocket.library

SysSocketAsync.library

SysTask.library
SysTime.library

SysTimer.library
SysTypes.library

Functionality

Access on sockets for the communication via TCP/IP and UDP (syn-
chronous)

Asynchronous access on sockets for the communication via TCP/IP
and UDP (asynchronous)

Task management (see also Sys|ECTasks.library)

Additional functions for reading the realtime clock of the computer
(see also SysRitc.library); is needed in addition to the SysTask-
Info.library for displaying the task time evaluation in the CoDeSys
Task Configuration

Implementing a timer for triggering an event of calling a function
Platform comprehensive constants and file types for the runtime sys-
tem

Table 1.2: CoDeSys V3 libraries (2 of 2)

Detailed documentation of each library can be found under
C:\Program Files\3S CoDeSys\CoDeSys\Documentation\en

1.2.1

CoDeSys V2 compliant libraries

Under Add Library —SysLibs23 a number of libraries exists that helps ensuring that existing PLC projects that have
been running under CoDeSys version 2, executes under CoDeSys V3. Include these in the project if required or if

you are familiar with the use:

Add Library

|

Library | placeholder

Company: [5ystern

%:? - SysLibs

m

[+ SysLibs23

SysCom23
SysDir23

SysFile23

e e

SysCallbad23

SysEvent23

Group by category  [] Display all versions (for experts anly)

[ Find...

] l Library Repository... OK

1.3 DEIF Libraries
1.3.1

Figure 1.7: CoDeSys V2 compliant libraries

CmpPcm51Clib.library

Disk space monitoring from CoDeSys.
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Pcm51DiskFree: The function Pcm51DiskFree will return how many bytes are free on
a mounted device.
2| apace] G3635456 | 1= PcwSlDiscFree (' /app') J[RETURN]

/app : Root of the application file system
/mmc : Root of the MMC/SDCARD file system
/tmp : Root of the /tmp (RAM)
Pcm51Exit: Exits the CoDeSys runtime. It will be restarted by the Operating
System
Pcm51Reboot: Reboot the PCM51 Operating System

1.3.2 Writing CoDeSys log
CmplLog can be used to write to the CoDeSys log. Example:

result := CmplLog.LogAdd2( STD_LOGGER, 16#1000, LogClass.LOG_INFO, 0, 0
"This_is_added_to_the_CoDeSys_log’ );

1.4 Watchdog

To control handling on CPU overload (a task taking too long time execute in a certain program) the Watchdog can
be enabled using the following steps:

Configuration

Priority { 0.31 )z 1

Type

|CYC|ic ~ Interval (e.g. t#200ms): T#20ms

Watchdog
| Enable

Time (e.g. t#200ms): t#20ms

Sensitivity: 10|

Figure 1.8: Enabling watchdog

In Task Configuration, see Figure 1.8
1. Select Watchdog: Enable
2. Set Time: t#20ms
3. Sensitivity: 10

The CoDeSys will then cause a Watchdog exception, and the state of the Digital output will be set to default state.
Initialization code can be protected against the watchdog with:
After declaring an appropriate variable for the handle of the task (of type RTS_IEC_HANDLE),

hIecTask : RTS_IEC_HANDLE; the disabling (and succeeding reenabling) can be handled by employing the inter-
face functions in the following manner:

hlecTask := IecTaskGetCurrent(0);
IecTaskDisableWatchdog(hIecTask) ;

... // Code that is protected against watchdog
IecTaskEnableWatchdog(hIecTask) ;

DEIF A/S 7 of 136
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1.4.1 Support for runtime reboot upon exception error

This goes for both FPU, Watchdog, Segmentation fault and more. Once a fault occurs the runtime will reboot and
be up and running within 5 seconds. All implementation is location in the "ApplicationEventHandler" function block
in the "0 TASKS" folder. The functions block is instantiated in the MAIN_TASK(PRG) (WatchdogExceptions: Appli-
cationEventHandler;) and you may choose to disable the auto runtime reboot functionality by setting the restartRun-

timeOnException to FALSE.

Add the FUNCTION BLOCK ApplicationEventHandler IMPLEMENTS IcmpEventCallback to the project.

ption : BOOL := TRUE; //Set this to FALSE to disable automatic exit when 2 systes exception occurs (for d

Figure 1.9:

1.5 Default output state

Digital Output can be set to default state on exceptions:

In Device—PLC Settings, see Figure 1.8

1. Enable "Update 10 while in stop”

The ApplicationEventHandler function block

2. Set "Behaviour for outputs in Stop" to "Set all outputs to default”.

(1] Device
Communication Settings | Applications | Files | Log PLC settings
Application for IO handling: |.ﬁ.p1:4icaﬁun v|
PLC =ettings
Update 10 while in stop
Behaviour for outputs in Stop |Set all outputs to default - |
[ Update all variables in all devices
Bus cyde options
Bus cycle task |Eﬂ"|erC.ﬁ.T_Master - |

Figure 1.10: Setting Digital Output default state

PLC shell

DEIF A/S
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1.6 Hardware monitoring

Functionblock Parameter/Property Results
loDrvEtherCAT | NumberActiveSlaves | This property returns the number of the actually connected slaves. If
StartConfigWithLessDevice is TRUE, then the number of real devices
can be determined.
Example:
VAR
startWithLessDevice: BOOL;
END VAR
Program:
startWithLessDevice :=
EtherCAT_Master. StartConfigWithLessDevice;
loDrvEtherCAT | xConfigFinished If this parameter is TRUE, the transfer of all configuration parameters
has been finished successfully. The communication is running.
Example:
VAR
configFinished: BOOL;
END VAR
Program:
EtherCAT_Master () ;
configFinished := EtherCAT_Master.xConfigFinished;
loDrvEtherCAT | xError This output will get TRUE if an error is detected during the start of the
EtherCAT stack or if during operation the communication with the slaves
gets interrupted because no more messages can be received (for exam-
ple due to a cable break). The error cause can be made out with the
help of the logging list resp. via the error string. Thereby "Ethercat_Mas-
ter.LastMessage" is the instance of the master.
Example:
VAR
error: BOOL;
END VAR
Program:
EtherCAT_Master () ;
EtherCAT_Master. xError;
loDrvEtherCAT | LastMessage This property returns a string with the latest message of the EtherCAT
Stacks. If the start has been done successfully, "All slaves done" should
be returned. The string is the same as used for the diagnostic message
shown in the EtherCAT Master device editor in online mode
Example:
VAR
lastMesage: STRING(255);
END VAR
Program:
lastMesage := EtherCAT_Master.LastMessage;
DEIF A/S 9 of 136
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Functionblock | Parameter/Property | Results

ETCSlave VendorID After the start of the EtherCAT stack, this property returns the Vendor ID
read from the device.

Example:

VAR
productlD : DWORD;
END_VAR
Program:
vendorID := PCM51.VendorlD;

ETCSlave ProductID After the start of the EtherCAT stack this property returns the Product ID
read from the device.
Example:

VAR
seriallD : DWORD;
END_VAR
Program:
seriallD:= PCM51. SeriallD;

ETCSlave wState The current state of the slave is returned. Possible values:
: ETC_SLAVE_BOOT

: ETC_SLAVE_INIT

: ETC_SLAVE_PREOPERATIONAL

: ETC_SLAVE_SAVEOPERATIONAL

: ETC_SLAVE_OPERATIONAL

Example: Declaration:

pSlave: POINTER TO ETCSlave;

Q0 > N O

Program:

pSlave := Ethercat_Master.FirstSlave;
WHILE pSlave <> 0 DO

pSlave *();

IF pSlave . wState =
ETC_SLAVE_STATE.ETC_SLAVE_OPERATIONAL THEN

END_IF

pSlave := pSlave”.Nextlnstance;
END_WHILE
Input / Output
PCM51 Power Primary This signal whether the Primary Power on the rack is OK.
PDM51 e = et B S o P

PDM52
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Functionblock | Parameter/Property | Results

IOM51 DO STATUS Digital output status diagnostics
’; %ana. INT 0 DO STATUS .
A% TOMS 4347 AT1 £ AT1 SLTWIAD NT n AT1 Blt O
indicate the status of the digital outputs
0:

An error is indicated if one of the following conditions is filled:

» Supply voltage is below 8V
» Supply voltage is above 37V
« Error is reported on one of the digital output drivers. (Over-current
or over-temperature)
After power-up the digital output (EnableDO) has to be enabled before
error-bit is reset.

If an over-current or over-temperature status has occurred, the dig-
ital outputs (EnableDO) have to be disabled and then enabled again to
clear the error state.

1 : Digital Outputs are OK

Bit 1 indicates state of IOM calibration.
0 : NOT calibrated,

1 : Calibrated
IFM51 SSI Status This signal should be 0 if things are OK.
= i:“ %IB1188 BYTE 0o Status

4 ApplicationTE. Kl Data %8208  UDINT 0 1234 Data
L Count %IW598 UINT 015893 Count

BitO: high if SSl line error
Bit1: high if Frame error
IFM51 CAN Status Monitor the status of the CAN bus via the following inputs:

= [ CAN1 Status

B AckError % D21 BIT 0 AckError

B TxOverflow % D21 BIT 0 TxOverflow
A RxOverflow % D21 BIT 0 RxOverflow
A ‘WarningLi D21 BIT 0 ‘WarningLimit.
b ] BusOff %Dl BIT 1] BusOff

A RxErrarCo. %IB218 USINT 0 RxErrarCoun
A TxErrorCo. %IB219 USINT 0 TxErrarCoun

DEIF A/S 11 of 136



4189340738D - AWC 500 - IEC61131-3 programming IEC61131-programming guide

CANopen
Functionblock | Parameter/Property | Results
CANopen stkGetlInfo ENUM STK_STATE
Manager

Name Type Inherited from
NO_STATE INT
INITALISATION INT
RESET_APPLICATION INT
RESET_COMMUNICATION INT
PRE_OPERATIONAL INT
OPERATIONAL INT
STOPPED INT
Declaration:

getstate : CS.PROC_STATE;
oError : CS.ERROR;

(= Information from Getlinfo =)
infoStk : CS.STK_INFO;
infoNet : CS.NET_INFO;
infoError : CS.ERROR;

(+ Work variables «)
getdataexcecute : CS.PROC _CMD;

Program:

(» Function call for getting canopen stack info x)

CANopen_Manager. StkGetInfo (stkGetlnfo => getstate,
eCmd := getdataexcecute, pStkinfo := ADR(infoStk),
pNetinfo := ADR(infoNet), eError => infoError);

(» Get data for the current canopen stack on
"CANopen_Manager’ «)
IF getdata = TRUE THEN
getdataexcecute := CS.PROC CMD.EXECUTE;
getdata := FALSE;
END_IF

(= handles stopping the modules on error or OK +)
IF (getstate <> CS.PROC_STATE.BUSY) THEN
getdataexcecute := CS.PROC_CMD.NONE;
IF ( infoStk.eState = CS.STK _STATE.OPERATIONAL )
(+ stack is operational =)
END_IF
END_IF

DEIF A/S
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CANopen

Functionblock | Parameter/Property | Results

CANRemote- | nCanOpenState CIA405.DEVICE_STATE the states:

Device Name Type
INIT INT
RESET_COMM INT
RESET_APP INT
PRE_OPERATIONAL INT
STOPPED INT
OPERATIONAL INT
UNKNOWN INT
NOT_AVAIL INT

Example:

PowerConverter ();

State := PowerConverter. CANOpenState

IF ( state = CIA405.DEVICE_STATE.OPERATIONAL ) THEN
(» Power converter is Operational =)
bValidData_ CAN_Converter := TRUE;

END_IF

1.7 Monitoring programming load

In CoDeSys you can see the task cycle times and statistics under Task—Monitoring:

Figure 1.11: Monitoring tasks

Else you can measure execution time of each subsystem with time, E.g.:

start:=Time();
PRG_Subsysteml () ;
PRG_Subsystem2() ;
PRG_Subsystem3() ;
diff:=TIME() -start;

Important for ensuring Realtime operation is that none of the Cycle times exceed the Task interval e.g. that Last
Cycle Time 4724 us is less than the Task Interval 20000 us, and does not exceed it.

Proertes [{Hiaisr |
Task Status IEC-Cycle Count  Cyde Count LastCyde Time (us) Awerage Cyde Time {us) Max, Cyde Time (us)  Min, Cyde Time (us)  Jitter (us)  Min, Jitter (us) M

@DEIF_MAIN Valid 4580 4580 4724 4813 8141 4588 -913 -1505
@Eﬂ'\erCAT_Master Valid 9553 9553 3806 3784 6660 3326 9 -37

Figure 1.12: Monitoring tasks

Two methods for measuring the cycle time via CoDeSys Task configuration or via Systemtime.

PROGRAM MAIN_20ms

VAR

(» CoDeSys Task cycle time configuration and measurement =)
Result : ISysTypes.RTS_IEC_RESULT;
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hTask . ISysTypes.RTS_IEC_HANDLE;
pTaskinfo2 : POINTER TO CmplecTask. Task_Info2;
dwlinterval : DWORD;

dwCycleTime : DWORD;

dwMinCycleTime : DWORD;

dwMaxCycleTime : DWORD;

dwAvgCycleTime : DWORD;

(» Execution time measurement =)
start : SysTimeCore.SYSTIME;
end : SysTimeCore.SYSTIME;
cycletime : SysTimeCore.SYSTIME;
END_VAR
(» START OF FUNCTION_BLOCK / PROGRAM <)
SysTimeCore.SysTimeGetUs (pUsTime := start); (x Start time )

(» CoDeSys Task cycle time configuration and measurement =)
hTask := CmplecTask.lecTaskGetCurrent(pResult:=ADR(Result));
IF hTask <> ISysTypes.RTS_INVALID_HANDLE THEN
pTaskinfo2 := CmplecTask.lecTaskGetInfo3 (hlecTask:=hTask, pResult:=ADR(Result));
dwlinterval:= pTasklnfo2”.dwlnterval;
gdwTasklIntervalDEIF_MAIN_20ms_usec:= dwlinterval;
dwCycleTime := pTaskInfo2”.dwCycleTime;
gdwCycleTime_DEIF_MAIN := dwCycleTime;
dwMinCycleTime := pTaskIinfo2”".dwMinCycleTime;
dwMaxCycleTime := pTaskInfo2".dwMaxCycleTime;
dwAvgCycleTime := pTaskIinfo2”".dwAverageCycleTime;
END_IF

(lineN)
(lineN+1)

(lineN+?)

(» Task measurement =)
SysTimeCore.SysTimeGetUs (pUsTime := end); (* Measure end time +)
cycletime := end — start; (+ Calculate Cycle time «)

(» END OF FUNCTION_BLOCK / PROGRAM +)

Task load is defined as CycleTime/Tasklnterval. This can be cal:
PROGRAM MonitorTasks
VAR
bReset : BOOL;
END VAR

(» START OF FUNCTION_BLOCK / PROGRAM x)
(» Cycle—Times +)

gdwCycleTime_DEIF_MAIN_min
gdwCycleTime_DEIF_MAIN_max

MIN (gdwCycleTime_DEIF_MAIN_min, gdwCycleTime_DEIF_MAIN);
MAX(gdwCycleTime_DEIF_MAIN_max, gdwCycleTime_DEIF_MAIN);

(» Cycle—Exceed +)
IF gdwTaskintervalDEIF_MAIN_20ms_usec <> 0 THEN
IF gdwCycleTime_DEIF_MAIN > gdwTasklIntervalDEIF_MAIN_20ms_usec THEN
gbDEIF_MAIN_CycleTimeExceeded := TRUE;
guiDEIF_MAIN_CycleTimeExceedCounter := guiDEIF_MAIN_CycleTimeExceedCounter + 1;
END _IF
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END_IF

(» Reset )

IF bReset THEN
guiDEIF_MAIN_CycleTimeExceedCounter := 0;
gdwCycleTime_DEIF_MAIN_min := 1000000;
gdwCycleTime_DEIF_MAIN_max := 0;
gbDEIF_MAIN_CycleTimeExceeded := FALSE;
bReset := FALSE;

END_IF

(» Task Load =)
IF gdwTasklIntervalDEIF_MAIN_20ms_usec <> 0 THEN
(«Calculate task load in [%] <)
grTaskLoad_20ms_Percent := LIMIT (0, DWORD_TO REAL(gdwCycleTime_DEIF_MAIN) /
DWORD _TO REAL(gdwTasklIntervalDEIF_MAIN_20ms_usec) =«

100.0, 100);
END_IF

(» END OF FUNCTION_BLOCK / PROGRAM x)

1.7.1 Monitoring load via CoDeSys PLC shell
Another indication about the PLC load can be found via the CoDeSys PLC shell (Device->PLC shell).

g StartPage ﬂ'j Device - X

| Communication Settings I Applications I Files I Log I PLC settings | PLC shell | Users and Groups | Access Rights | |4 |

"
plcload

PLC Load: &%

ns )

Figure 1.13: Example of PLC load via CoDeSys PLC shell

1.7.2 Monitoring Processor load via variable
The above PLC load measurement can be monitored with

VAR

Result . ISysTypes.RTS_IEC_RESULT;

ProcessorLoad_Percent : REAL;
END VAR

(» Processor Load +)
ProcessorLoad_Percent := UDINT_TO_REAL( SchedGetProcessorLoad(pResult:=ADR(Result)) );

1.7.3 Monitoring load via Linux

You can log in to the unit and via the SSH and run the command top see the CPU load.
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EP 192.168.20.13 - PuTTY o] e S

m

1.4

Figure 1.14: Example of top output‘
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1.7.4 Description of the "top" command

Memory Usage
Total memaory usage in AWCS500

Description of the linux 'top’' command

This CPU line are describes were the CPU is used not how much.
usr = user space (ex. codesys), sys, nic, io, irq = linux/system/network, idle = idle (not doing anything).
This line will’should always be 88-100% even if the CPU load is only 20%

Here 28MB are used and 98MB are free

Load Average (CPU)

This is the linux way :
of measuring CPU load /

if load average is below 1.00 it
means that the CPU can keep up.
The numbers displayed are:
<5min> <10min> <15min>
measured load average

Normally a load average below
0.7 is considered acceptable
load. Load average may spike
during startup of linux but
settle within 5 minuttes.

Process ID this can
be used to kill a
process.

£P 192.168.20.13 - PuTTY (] The total CPU load of each
: | __— thread. The total load is all
the CPU % added together
A better way to measure
CPU load in linux is the
load average.

m

root

]

ex; 'kill -9 498" for restarting
codesys in this example.
The process 1D will change
on each startup.

How much of the Total memory is used by each task.

The status of the task. Ex, codesys is uring 98.6% of the 28692K used in this example
R = Running The VSZ value is not important since it deals in virual memory usage.
S = Sleeping (normal mode, waiting for interrupt

or cyclic task tick)
W = Waiting (normal mode, waiting for event)
Z = Zombi mode, task did not exit correctly

17 of 136
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1.8 EtherCAT

Please note the CoDeSys Runtime must be stopped before EtherCAT Scan is possible.

1.9 Persistent variables

The AWC 500 has 128kB non-volatile memory, the parameters are saved instantly on assignment, so on the event

of a power down no further actions need to be taken for storing the variables.

i

Ble Edit Wew Project Suld Online [Debug Toels Window Help
R S0 & R B X e 5 o
= U]
= [ oevice (awc 500 PCMST)
= B PLELogic
B Liteary Manager :} i\'

[E] PLc_pag(prE)
(38 Task Configuration
# | { ethercaT_Master (StherCAT) % Delete

(5 Properties...

Pagte

L1 Add Obgect
#dd Devics,
Ersart Desvioe..,
Scan For Devices...
[J° it Object
Edit Obrjct With. ..
%8 o

Figure 1.15: Adding persistent variables to the project

o st s e Cooe

File

Edit View Project Dedarations Buld Onlne Debug Tools Window Help
a2 " N N ¢ K (LAY %% IR i 050§ X

v omll

Devices -~ B X

=51 Persistent demo -
=[] Device (AWC500 PCM51)
=-E) PLCLagic
=-IE} application
b m Library Manager
~[8 pLc_PrG(PRG)
{4 Task Configuraton
Tr' PersistentVars
H"—--m EtherCAT Master (EtherCAT Master)

= 1|

3|
4

vars [[] PLC_PRG
VAR_GLOBAL PERSISTENT RETAIN
energycounter : INT:

parameter H ﬂSAI.:

END_VRR

Figure 1.16: Modifying global variables to become persistant variables

Or simply add "PERSISTENT RETAIN" to the global variables VAR declaration.

This simple test shows the persistent variables:
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v b jct - CabeSyd > - g

3 Pt Qud Qnine Debip Toos Wndon tep

Project

Program loaded Program unchanged Currnt usr: (robody) NS 7 ol chss

Figure 1.17: Testinng persistant variablggm

It is recommended to read default parameters from a text file on the flash instead e.g.:

rMyVar:= DEIFReadLREALParameter (’Parameter.txt’, ’MyVariable’);
DEIFWriteLREALParameters(’Parameter.txt’, rMyVar);

The following presents the format of the Parameter.ixt file:

[MyVariable = 1.232]

1.10 Handling Division by zero

You should always check if the divisor is zero before making a division, and else signal a flag and skip the division.
However some build in features are available on AWC 400 and AWC 500 :

If you define functions in your project with the names CheckDivByte, CheckDivWord, CheckDivDWord and CheckDi-
vReal, CheckDivLReal, you can use them to check the value of the divisor if you use the operator DIV, for example
to avoid a division by 0. The functions must have the above listed names.

AWC 500 : Use the Add Object — POUs for implicit checks

FUNCTION CheckDivLReal : REAL
VAR_INPUT

divisor:REAL;

END_VAR

IF divisor = 0 THEN

CheckDivLReal:=1;

(* Adding the following line allows to idenfity in which POU division by zero occurs.x)
(* Set gCurrentPOU in beginning of each POU. *)

(* gDhivisionByZeroOccuredAt:=gCurrentPQU; *)

ELSE
CheckDivLReal:=divisor;
END_IF;
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1.11 Creating dynamic language switching in HMI

All static texts added to visualization during development of a project are automatically added to a Global Text list
with an incremented ID, under a "default" language. These can only be edited in the visualization.
Additional languages can be added to this list as new columns.

1.12 Extending visualisation memory
When using much visualization on one page, the memory can be extended.
@ Task configuration Visualization Manager - X

&

Gt

5 [ Default Hotkeys @ visualizations

ettings
UseUnicode strings

/| Use Currentvisu Variable

Extended settings
V] Visible

Memory settings
Size of Memory for Visu: 400000

Size of Paintbuffer (per Client): 50000

Figure 1.18: Extending visualisation memory

1.13 Distributing applications

Binary boot project package of files can be created to distribute CoDeSys application projects. The files can then
be uploaded via FTP/SFTP remotely. The advantage is that binary files and not the source PLC project is dis-
tribued.

1.13.1 Creating a boot project (for remote upload)

Start with the working PLC project in CoDeSys.
Go to Online—Create Boot Application
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= 3 Tbinespkaton
= (@ pevce awc o0 peoesn)
S

LCLoge
N ire——

o] Deaion ot Obsct Pt
VU Ve Ao Ty Sops ke Lo
<0 o 3 . + | Precampile: © 0 B
. . 3 frmm e
Figure 1.19: Create Boot Application
Code changed since last download: Do you want to generate new code
for the boot project?
Yes: Generate code and use the new code for the boot project
Mot Use the saved code of the last download for the boot project
Figure 1.20: Select Yes to generate new code.
® Save As X I
&P\ )=[1 < AWCseries » AWCS00 Workshop » Demos » TurbineApplication »_release = )
Organize « New folder B= - o
* Favorites it Name . Date medified Type Size
B Desktop Mo items match your search.
j Downloads
j Drophox
(E Recent Places
{4 Libraries
Documents
[y
File name: 112 - |
Save as type: | Boot application files v]
@ Hide Folders [ Save ] [ Cancel I

Figure 1.21: Here the project is named "Application”

Additional files are also saved for visualization.
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@ Save As

“ Hide Folders

Figure 1.22: Save all the proposed files

Changing boot application name

L
Qu L« AWC series » AWC 500 Workshop » Demos » TurbineApplication » release || Search release
Organize « New folder
3 Favorites ol Name Date medified Type Size
Bl Desktop E || Application._visu_Pressure.app 22-09-2011 14:53 APP File 14 KE
& Downloads || Application._visu_Retor.app 22-09-2011 14:53 APP File 14 KB
./ Dropbox | Application.app 22-09-2011 14:53 APP File 7.185KB
=l Recent Places
= Libraries
@ Docurments
Kowao S
YLt Pl A nplication._visu_Vibration|
Save as type: | Boot application files
e |

If the generated application is named something else than Application, it must be changed in CoDeSysControl.cfg
located in /app/service/codesys/ and rename "Application" under PLC Logic in CoDeSys.

3t B op B XE

#[CmpRouter]
#0.MainNet=main
#urRouters=1
#MaxRouters=1
#0.MainNet=ether 0

#[CopBLkDrvldp]
#itf.0.ipaddress=192.168.100.0
#itf.0.name=main
#1tf.0.networkmask=255.255.252.0

[Cmp2pp]
Bootproject.RetainMismatch. Tnit=1
#RetainType.Applications=InSRAM
#Application.FiratLoadInitRetaina=1
#Bootproject.CreateOnDownload=0
Application.1—ig

[CrpRetain]
Retain. SRAM.Address=0xf8011000
#Retain. SRAM. Address=0x0
Retain.SRAM.S5ize=0x2000
#5imulateSRAM=1

[SysMem]
Linux.Memloclk=0

[SysFile]
FilePath=./app/

L -

FilePath.l=/app/sysconf/codesys, *.dat

Line: 133/147 Column: 26

Characler: 13 (0D}

-
w /app/service/codesys/CoDeSysControl.cfg - root@192.168.20.13

.:.Elg

m

Figure 1.23: Edit application name in CoDeSysControl.cfg

If the PLC application name is changed and used as a Boot application, then the application name must be changed

in the /app/service/codesys/CoDeSys.cfg file also,E.g.:

[CmpApp]

Bootproject.RetainMismatch.Init=1
RetainType.Applications=InSRAM
#RetainType.Applications=0nPowerfail
#Application.FirstLoadInitRetains=1
#Bootproject.CreateOnDownload=0
Application.1= MY_APPLICATION_NAME

Change MY_APPLICATION_NAME to the specific name used in CoDeSys.

Application.1= Application

Please note by default "Application" is used as name for the application.

DEIF A/S
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Instead of using the node id or hostname to identify the AWC 500 , then an additional Nodename can be set.

Add the lines:

[SysTarget]
NodeName=MY_NODE_NAME

Eg:

[SysTarget]
NodeName=awc500pcm-test-rack-c

Note: Do no change other settings in the codesys.cfg file, as it may harm the AWC 500 unit.

1.13.2 Generated boot project package

The generated boot project package now looks like:

\release\visu Visualization files.
\release\Application.* Visualization files

\release\Application.app Boot project application

\release\Application.crc Check sum file

-
By visu - root@192.168.20.13 - WinSCP =B ]
Local Mark Files Commands Session Options Remote Help
i HE- DB WP ER T B O et -
EM~-@ i~ - @65 b 2pp @ iers - BE@AE|
Japp/semvice/codesys/app
Mame Ext - Size (|
t. 2]
< . IEE n v
279 KiB of 279 KiBin 15 of 15 0Bof DBin Dof 0
2 F2Rename | i F4 Edit 23 F5 Copy i F6 Move ( F7 Create Directory 3 F8 Delete [ F3 Properties i F10 Quit
g srrp3 D 0:26:28
H . "o "
Figure 1.24: Contents of the "visu" folder
B\ release - root@192.168.20.13 - WinSCP =
Sl - - — — J—
Local Mark Files Commands Session Options Remote Help
& - mEe WS BRI bogl 0 Default AL A
EM-&E e - - @At T 1 app SEE-s - EHESE B
/app/service/codesys/app
Name  Ext ’ Size €
L 2]
|
Appl\catmn‘crc
< " ] IR m v
| 7226 KB of 7226 KiBin B of & 0Bof DBin Dof 0
# F2Rename | i F4 Edit 23 F5 Copy i F6 Move (= F7 Create Directory 3< F8 Delete [%f F3 Properties i F10 Quit
S srp3 D 0:23:23

Figure 1.25: Contents of the "release" folder
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1.13.3 Remote upload procedure
1. Stop existing turbine application to pause/idling state.
2. Login via SFTP to the AWC 500 .
3. Upload the boot project package
4. Delete all files under /app/service/codesys/app (right pane Figure 1.26)
5

. Upload all files (right pane Figure 1.26) under \release to /app/service/codesys/app

- N
By app - root@192.168.20.13 - WinSCP o[ ]
Local Mark Files Commands Session Options Remote Help
& LE- S @R EW T 71 & EE Defauk - §-
EM-&E - - EaaE| | app -@ie-o-EmEE| s
[ ADocuments AW series\ 8w 500 WorkshopsDemossTubinedpplicafionvelease | Japp/service/codesys/app
Nome  Ext ‘ Name  Ext ’ Size
I - i 2

1. visu
|| Application. _visu_Pressure.app
|| Application. _visu_Pressure.crc
|| Application. _visu_Rotorapp

|| Application. _visu_Rotor.crc

|| Application.__visu_Vibration.app
|| Application,_visu_Vibration.crc
|| Application.app

| Application.cre

< I ] I m

7.226 KiB of 7.226 KiBin 8of §

# F2Rename [ F4 Edit B F5 Cop

0Bof0BinDof O

5 F6 Move £ FT Create Directory 3¢ F3 Delete [ FO Properties I F10 Quit

8 srp3 @ 0:30:43

Figure 1.26: Remote upload procedure

B release - root@192.168.20.13 - WinSCP

Local Mark Files Commands Session Options Remote Help
8 EH- DB WS BR T Default L R
EM -3 &= - @6 a[E| R i app

/app/service/codesys/app

A=l =z R W

C:\ ADocumentshAWE series'dwC 500 WorkshopiDemosh Turbinedpplicationelease

Name Ext Name Ext

& .

|| Application. _visu_Pressure.app
|| Application. _visu_Rotor.app
|| Application. _visu_Vibration.app
|| Application.app

|| Application,_visu_Pressure.crc
|| Application,_visu_Rotor.crc

| Application.__visu_Vibration.crc
| Application.cre

u_Vibration.crc

[ Application.cre

Size

14028
14,020
14.260
7357416
56

52

64

2

R N SN R A

I <1 i ] v i

7226 KiB of 7226 KiBin Bof § 0Bof 7226 KiBin 0of 8
|- # F2Rename | F4 Edit F5 Copy . F6 Move (= F7 Create Directory 3¢ F8 Delete [5f F9 Properties W], F10 Quit

3 sp3 D 03038

Figure 1.27: Uploaded files

6. On the AWC 500 change folder to /app/service/codesys/visu

7. Delete all existing files

8. Upload the new visualization files from \release\visu to /app/service/codesys/visu, see Figure 1.28
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)
T —————re

Local Mark Files Commands Session Options Remote Help
S UE- DEe @P TR
EM-&Eie-o- @A E| W 1 visu

Mame Ext Mame Ext Size (|
& .
@Appl\:atlon‘ImagePooICoHe:t\on.csv
™ Delete bmp

™ Dirhew.bmp

4 Dirlp.bmp

4 File.omp.

P FileOpen.bmp

™ Folderbmp

|| GlobalTextList.bt

™ Login.bmp

™ TextDocument.bmp

™ Title.bmp

= Title2.bmp

u TL_ElementProperties.tit

& webvisu.htm

] webvisuplc jar

4 . J KR m ] 3
0B of 279 KiBin 0 of 15 0Bof 0Bin Dof 0

£ 2 F2Rename [ § F4 Edit B3 F5 Copy [ F6 Move g FT Create Directory 3¢ F8 Delete 5 F3 Properties . F10 Quit

i 8 sP3 D o3

Figure 1.28: Remote upload procedure, "visu" folder

.
B0 - ootz - wesce L AN |
Local Mark Files Commands Session Options Remote Help
& - DEe @ R H >
Ev-@ie-o-mnaE| s £ ], visu
/app/service/codesysvisu
Name — Ext ’ Size €
. 2]
™ Delete.bmp 774 2
™ DirNew.bmp 4 2
™ DirUp.bmp 678 2|
™ Filebmp 230 2|
™ FileOpen.bmp 230 2|
™ Folder.bmp 726 2|
™ Loginbmp 51178 2
™ TextDocument.bmp 758 2
™ Title.bmp 9778 2|
= Title2.brp 17.898 2|
@App\\cat\on‘lmagePooICoIIectlon.csv 484 2
bisu.ht 1001 2|
& webvisuhtm ﬂ
|| webvisuple jar 153191 1
|| GlobalTextList:bxt 44035 2
|| TL_ElementProperties.bt 3169 2|
< " | IR m ] v
279 KiB of 279 KiBin 15 of 15 0Bof 278 KiBin D of 15
# F2Rename | i F4 Edit 23 F5 Copy i F6 Move (= F7 Create Directory 3< F8 Delete [%f F3 Properties i F10 Quit
S srp3 D 03235

Figure 1.29: Uploaded files

9. Finally do a remote reboot via SSH
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2 AWC 500 module configurations

For each AWC 500 module physical inputs and outputs are linked under the "EtherCAT 1/O Mapping" pane. Additional
for each module start-up parameters can be set, to configure the module.

2.1 PCM5.1 - Power and Control Module

2.1.1 PCM5-1 — Terminal Description

6 Power supply Primary 10 Power supply Secondary

7 Power supply Primary 11 Power supply Secondary

8 In Digital Input 12 Out Relay output
9 In 13 Out

2.1.2 PCM5.1 — EtherCAT I/0O Mapping

& Ut precr- oy TR o

Eile Edit View Project Buid Online Debug Tools Window Help

e R & Idh %5 B - R | | ®
Lol > % X | ] StertPage [ PCM51 |
=48 untitieds (=]
= [ Device (AWC 500 PCMS5-1) Slave | Process Data | EtherCAT 1/0 Mapping | status | information |
-Eg PLC Logic Channels
= D Application Variable Mapping  Channel Address Type Unit Description
i i) Library Manager ] Relay output %60X0.0 BIT Relay output
~[8] PLe PR (PRG) " Relay feedback %00 BIT Relay feedback
’@ Task Configuration ] Digital Input %% D610 BIT Digital Input
& EtherCAT Master k] Power Primary %Dil1 BIT Power Primary

g8 MainTask
= [ EthercAT Master (EtherCAT Master)
=-[ pcms1 (PCcM5-1Power and Control Module)
@ I0M5_1(I0M5+1Input and Qutput Module)

Figure 2.1: PCM5-1 — EtherCAT 1/0 Mapping

Relay out %QX* BIT  Relay out
Relay feedback %IX* BIT Relay feedback
Digital Input HIX* BIT Digital Input
Power Primary %IX* BIT Power Primary

2.1.3 PCM5-1 - Startup parameters

Currently none.
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2.2 IOMS5.1 — Input and Output Module
2.2.1 IOM5.1 - Terminal Description

CODESYS
Terminals Process Desciption
Variable
1-4 T1 Temp1 Temperature 1
5-8 T Temp2 Temperature 2
9-12 T1 Temp3 Temperature 3
41-44 T1 Temp4 Temperature 4
45-48 T Temp5 Temperature 5
49-42 T Temp6 Temperature 6
13-15 Al Al1 Analogue Input 1. 13—14 using -20...20 mA input, 14—15 using -10...10 V input
16-18 Al2 Al 2 Analogue Input 2. 16—17 using -20...20 mA input, 17—18 using -10...10 V input
53-55 Al3 Al3 Analogue Input 3. 53-54 using -20...20 mA input, 54-55 using -10...10 V input
56-58 Al4 Al 4 Analogue Input 4. 56-57 using -20...20 mA input, 57-58 using -10...10 V input
19-20 AO1 AO 1 Analogue Output -20...20 mA
21-22 AO2 AO 2 Analogue Output -20...20 mA
59-60 | AO3 AO 3 Analogue Output -20...20 mA
61-62 AO4 AO 4 Analogue Output -20...20 mA
23 DIt DI 1 Digital input 1
24 DI2 DI 2 Digital input 2
25 DI3 DI 3 Digital input 3
26 Dl4 DI 4 Digital input 4
27 DI5 DI 5 Digital input 5
28 Dl6 DI 6 Digital input 6
29 DI COM Digital common input reference supply (DI1-DI12). 24 V for NPN input signal, GND for PNP input signal.
Note: Terminal 29 and 69 are internally connected
63 DI7 DI7 Digital input 7
64 DI8 DI 8 Digital input 8
65 DI9 DI'9 Digital input 9
66 DI10 DI 10 Digital input 10
67 DI11 DI 11 Digital input 11
68 DI12 DI 12 Digital input 12
69 DI COM Digital common input reference supply (DI1-DI12). 24 V for NPN input signal, GND for PNP input signal.
Note: Terminal 29 and 69 are internally connected

30-31 FI1 DIF 1 Frequency input 1, NPN or PNP coupling

Tperi Digital input 13, 30+, 31-
32-33 Fl2 DIF 2 Frequency input 2, NPN or PNP coupling

Tper2 Digital input 14, 32+, 33-
70-71 FI3 DIF 3 Frequency input 3, NPN or PNP coupling

Tper3 Digital input 15, 70+, 71-
72-73 Fl4 DIF 4 Frequency input 4, NPN or PNP coupling

Tperd Digital input 16, 72+, 73-
34 DO SUP+ 24 V digital output supply. Note: Terminals 34 and 74 are internally connected
35 DO1 DO1 Digital Output 1
36 DO2 DO2 Digital Output 2
37 DO3 DO3 Digital Output 3
38 DO4 DO4 Digital Output 4
39 DO5 DO5 Digital Output 5
40 DO SUP- GND digital output supply. Note: Terminals 40 and 80 are internally connected
74 DO SUP+ 24 V digital output supply. Note: Terminals 34 and 74 are internally connected
75 DO6 DO6 Digital Output 6
76 DO7 DO7 Digital Output 7
77 DO8 DO8 Digital Output 8
78 DO9 DO9 Digital Output 9
79 DO10 DO10 Digital Output 10
80 DO SUP- GND digital output supply. Note: Terminals 40 and 80 are internally connected
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2.2.2 I0M5-1 —EtherCAT I/O Mapping

_—
' Untitled1.project* - CoDeS;

Fle Edit View Project Buld Onfine Debug Tools Window Help

B d & b 25 1B ] - 7|38 | O | |
Devices > B X || “[5] StartPage [ PCM51.' [ ToMs_1
=5l Untitieds -
= [ Device (AWC 500 POMS 1) | Siave | Process Data | Startup parameters | EtherCAT 1O Mapping | Status | Information
= B0 PLCLogic Channels
=1} Application Variable Mapping  Channel Address Type Unit  Description
m Library Manager R DO 1 %0X2.0 BIT Do1
PLC_PRG (PRG) T Doz %6QX2.1 BIT Doz
= IE Task Configuration T Dos3 SRQ¥2.2 BIT DO3
8 EtherCAT_Master T Do4 S0X2.3 BIT DoO4
& MainTask " Dos %Qx24  BIT DOS
= m EtherCAT_Master (EtherCAT Master) ) DO & 2L0X2.5 BIT DOE
=-(fJ PCM51(PCMS-1Power and Control Module) " po7 %Qx2.6  BIT po7
m 10M5_1({I0M5-1 Input and Output Module) ") Do g 2L0X2.7 BIT Do 3
"% Do ¢ %QX3.0  BIT Dog
"9 DO 10 %QX3.1  BIT DO 10
T Enable DO %0X3.6 BIT Enable DO
i) Enable A0 %QX37  BIT Enable A0
" :| AO1 %QW2 INT A0 1
"% A02 %QW3 INT Aoz
"9 AO3 %OW4 INT A3
"% A0 4 %QWS INT A0 4
R DIl % D640 BIT DIt
4 DIz % D41 BIT DI2
4 DI3 %D4.2 BIT DI3
4 DI4 %Di4.3 BIT DI4
4 DIS %Di4.4 BIT DIS
4 DI6 %Di4.5 BIT DI§
4 DI7 % D66 BIT DI7
R DI3 %Di4.7 BIT DI3
4 DIg %Di5.0 BIT DIg
4 DI 10 %DX5.1 BIT DI10
4 DI11 %DE.2 BIT DI1l
4 DIi2 %D(5.3 BIT DI12
4 DIF 1 % D54 BIT DIF 1
4 DIF 2 % D55 BIT DIF2
[Poik - 7 x| R DIF 3 % D56 BIT DIF3
(2Bt =1 4 DIF 4 %DE.T BIT DIF 4

Figure 2.2: IOM5.1 — EtherCAT 1/0O Mapping

Digital Inputs

DI1...12 HhIX* BIT 0/1 Filtered state of digital inputs 1...12
DIF1...4 %hIX* BIT 0/1 Filtered state of digital inputs 13...16
DO Status %IB* BYTE 0...3 Digital output status diagnostics

Bit 0 indicate the status of the digital outputs.
0:

An error is indicated if one of the following
conditions is filled:

» Supply voltage is below 8 V

» Supply voltage is above 37 V

« Error is reported on one of the digital
output drivers.  (Over-current or over-
temperature)

After power-up the digital output (EnableDO)
has to be enabled before error-bit is reset.

If an over-current or over-temperature status
has occurred, the digital outputs (EnableDO)
have to be disabled and then enabled again to
clear the error state.

1 : Digital Outputs are OK

Bit 1 indicates state of IOM calibration.
0 : NOT calibrated,
1 : Calibrated
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The digital inputs do not require any further configuration.

Digital Frequency Inputs

Tperi...4 %ID* UDINT 0...4294967295 Number of 800ns counts for one set of
pulses ( see: number of pulses in Digital
Frequency Input configuration in Module
Parameters )

Freqcountl...4 %ID* UDINT 0...4294967295 Value in Freqcount is incremented each
time a new pulse is detected.

Omegat %IDx* DINT +2147483647 Actual rotational speed normalized to
+231 corresponds to +/-1047.197551
rad/s

Alphat %ID* DINT +2147483647 Actual rotational acceleration normalized
to
+231 = +/-1047.197551 rad/s?

The Fregcount channel should be used to verify if the eg. the generator shaft is moving or not. If Freqcount is not
increased for a time corresponding to the minimum speed of the shaft then the Tper channel should be dismissed
and the RPM set to 0. For frequency input 1 on each IMO5.1 two additional values are offered directly: Omega1
offers the actual rotational speed and Alpha1 offers the acceleration. They can for example be used to detect or filter
any physically impossible/unplanned speeds, accelerations or de-accelerations.

Analog Inputs
Al1...4 %IW* INT  -25000...+25000 Actual reading ( 3-samples average ) of
analog input channel (£10 V or 20 mA)

The Analog inputs type is configured with startup parameters Analog input 1...4 config.

Temperature Inputs
Temp1...6 HIW* INT  -25000...+25000 Actual temperature channel 1...6 aver-
age of last second’s samples

Temperature diagnostics:
-32768 : Indicates a shortcircuit sensor
32767 : indicates an open sensor-input

0: indicates 0.0 °C
-500...10000 (PT100)

: indicates the actual temperature in 0.1
°C units

The Temperature input type is configured with startup parameters Temperature 1. ..6 config.

Digital outputs

DO 1...10 %QX* Bit 0/1 0 = sink(default), 1= source

Enable DO %QX* Bit Enables digital outputs(default disabled)
Please note each cycle EnableDO must be set TRUE via a vari-
able assiged TRUE.
eg. IOM51_EnableDO := TRUE; to enable the digital output.
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Analogue output

AO1...4 yARTES INT  -25000...+25000 New setpoint for Analogue Output channel
1...4
-25000: sets the output to -20 mA sink
0 :sets the Output as close as possible to 0 mA
+25000 sets the Output to +20 mA

Enable AO %QX* BIT Enables analogue outputs(default disabled)

2.2.3 IOM5.1 - Startup parameters
Analog input 1...4 config

F N
Select item from object directory

Index:Subindex Mame Flags Type Default il

+- 1681C12:16400 RxPDO assign RO

+ 16H1C13: 16400 TxPDO assign RO

+ 164701016400 Digital Outputs R/ UDINT

+ - 1GH7020:16500 Analog output 1 R UDINT =

+ 1647021:16400 Analog output 2 R/ UDINT

+ - 164702216400 Analog output 3 R/ UDINT

+ 164702316400 Analog output 4 R UDINT

= 16#B020:16400 Analog input 1 config R UDINT |
e 16H01 Al Config BitD: Input type R/ USINT 16500

+ 1648021:16#00 Anzlog input 2 config R/ UDINT

+ 1648022:16400 Analog input 3 config R UDINT

+- 16HE023: 16400 Analog input £ config R UDINT

+ 1648030: 16400 DIF 1 config R/ UDINT

+ - 16#B021:16500 DIF 2 config R UDINT

+ 164803216400 DIF 3 config R UDINT -
MName Al Config BitD: Input type
Index: 16# 8020 | Bitlength: |8 B
Sublndex: 162 Value: Cunent = [ Cancel ]

Voltage |

Figure 2.3: Analog input 1. .. 4 config

Analog input 1...4

config

Al Config Bit0: Input type USINT 0...1 Selects input type:
Current(0):-20. .. +20mA
Voltage(1): -10...+10V
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DIF 1...4 config

| Select item from object directory )
Index:Subindex Mame Flags Type Default o
= 16#8030: 16400 DIF 1 config R UDINT
16801 Pulses per revolution: (1...12) Riwf USINT 16800
16802 Hw divider: (0...255) 0 means division =1 R/ USINT 16800
4 16#8031: 16400 DIF 2 canfig R UDINT
+- 16#8032: 16400 DIF 3 config R UDINT
+ - 16H8033: 16400 DIF 4 canfig R UDINT | _
+ - 1628040: 16400 Temperature 1 config R/ UDINT
+ - 16HB041:16400 Temperature 2 config R UDINT
+- 1673042: 16200 Temperature 3 config Rinf UDINT
+ - 1628043: 16400 Temperature 4 config R/ UDINT =
+ 162804416400 Temperature 5 config R/ UDINT
+ - 16HB045: 16800 Temperature & config R UDINT
+- 16£8820: 16400 Analog output 1 config R/ UDINT
+ - 1628821:16400 Analog output 2 config R/ UDINT —
- 16HBEZ2 16800 Analog output 3 config R UDINT -
Mame Pulses per revolution: (1...12)
Index: 164 3030 :| Bitlength: [2 :
Sublndex: 164 =| Value: 0 = Eoneel

Figure 2.4: DIF 1 config

DIF1...4
config
Pulses per revolution: BYTE 1...12 Number of pulses per revolution for fre-
(1...12) 129(1+128). .. 14d2eyl Bannel 1...4

Bit 7:

0 = HW divider is disabled,

1 = HW divider is enabled
HW divider: (0...255) 0 BYTE 0...255 HW divider setting of frequency input
means division = 1 channel 1 to 4

0 : the divider is disabled

The working principal is illustrated on the figure below:

FI1..4 ——>

N

~ .
> >

f1

f2

~
>

—\ >

I Optocoupler

HW filter
130kHz

Frequency SW filter
divider

Figure 2.5: Frequency input signal patch

Counter

HW divider

Pulses per measurement

s Tperl..4
s Freqcountl..4
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Optocoupler : The highspeed optocoupler reacts on input voltages above 9V.

HW filter : Filters unwanted signals.

HW divider : The HW divider divides down the input frequency to a signal below 1kHz.

SW Filter : Removes all pulses (positive or negative) of the signal after the divider <200us.

Capturer : At a low to high transaction an internal free-running counter is read and stored. Tper1...4 is calculated
and Freqcounti...4 increased each pulse or on each N number of pulses.

See below examples on how to use the parameters based on different sensor types.

IOM5-1 — Frequency Input conversion example 2048 pulse encoder
In this example two physical speed measurements, rotor and generator speed are to be captured:
Rotor speed settings:
The physical range is 0..20 [RPM]
At 20 RPM the pulses per seconds are then :
f =20 [RPM] /60 * 2048 (encoder pulses per revolution) = 682 [Hz]
This is less than 1 kHz thus we can use the parameters
Pulses per revolution: (1...12): 1
(Meaning it measure between every one pulse)
HW divider: (0...255): 0
Generator speed settings:
Physical range is ca. 0..2000 [RPM]
At 2000 RPM the pulses per seconds are then :
f=2000 [RPM] /60 * 2048 (encoder pulses per revolution) = 68200 [Hz]

This is higher than 1 kHz thus we need to use the HW divider settings - easiest is to use highest settings for
HW divider:

Pulses per revolution: (1...12) : 129 (1+128) as adding 128 to enable the HW divider.
(Meaning it measure between every one pulse)

HW divider: (0...255) : 128 (Divides the input frequency up to 125 kHz by 128)

Startup parameters | EtherCAT 1/O Mapping | Status | Information |

Line Index:Subindex Mame Value Bitlength  Abertif error  Jumpto lineif error  Mext line Comment

1 168030:16201 Pulses per revolution: {1..12) 1 8 F O
16#8030:16£02 HW divider: {0...255) 0 means division=1 1 8 O O
16£8031:16201 Pulses per revolution: {1..12) 129 ] F [d]
16#8031:16%02  HW divider: (0...255) 0 means division =1 128 8 O O

Figure 2.6: Startup parameters

0
0
0
0

bW

The Encoder pulses per revolution( here 2048 encoder pulses per revolution ) are changed in the code in the con-
version from measured frequency to rotational speed [rpm] calculation.

The Frequency counter input TperX from the IOM 5.1 card returns a count of 800 ns. To convert this to a frequency
[Hz] or a rotational speed in [RPM], the calculation follows :

To get a frequency [Hz] the formular is :

(* PPR : Pulses per revolution: (1...12)%)
(* HWD : HW divider: (0...255) *)
f [Hz] = 1 / ( TperX * 800 * 107-9) * PPR * HWD

or
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(* PPR : Pulses per revolution:

(1..

(* HWD : HW divider: (0...255) *)
f [Hz] = 1250000.0 / TperX * PPR * HWD

To get a [rpm] then multiply with 60:

L12) %)

Omega [RPM] = f * 60 / EPPR (¥ EPPR = encoder pulses per revolution *)

Program example:

VAR
rRotorSpeed_Hz
rRotorSpeed_RPM
udiPrevFregcount1
uiRotorTimeOutCnt

rGeneratorSpeed_Hz
rGeneratorSpeed_RPM
udiPrevFreqcount2
uiGeneratorTimeOutCnt : UINT;
END_VAR
(» Rotor speed =)

: LREAL;
: LREAL;
: UDINT;
: UINT;

: LREAL;
: LREAL;
: UDINT;

IF IOM51_Freqcount! <> udiPrevFreqcount1 THEN
IF IOM51_Tper1 <> 16#FFFFFFFF AND IOM51_Tper1 <> 16#00000000 THEN
1...12: 1 Measure Tper over each pulse *)

(* PPR: Pulses per revolution

(* HWD: HW divider 0...255:

1 Divides the input frequency up to 125 kHz by 1 =)

rRotorSpeed_Hz := 1250000.0 / UDINT_TO_LREAL(IOM51_Tper1) « 1.0 (+PPRx) » 1.0 («HWD=x); (+[Hz]+)
rRotorSpeed_RPM := 60.0 « rRotorSpeed_Hz / 2048.0 (+ encoder pulses per revolution «); (+[RPM]+)

END_IF
uiRotorTimeOutCnt := 50; (» Reset timeout for pulses, 50 « 0.020 sec = 1 sec =)
ELSE
IF uiRotorTimeOutCnt > 0 THEN
uiRotorTimeOutCnt := uiRotorTimeOutCnt—1;
ELSE
rRotorSpeed_RPM := 0.0;
END_IF
END_IF
udiPrevFregcount1 := IOM51_Freqcountt;

(= Generator speed +)

IF IOM51_Freqcount2 <> udiPrevFreqcount2 THEN
IF IOM51_Tper2 <> 16#FFFFFFFF AND IOM51_Tper2 <> 16#00000000 THEN

(+ PPR: Pulses per revolution 1...12:
(» HAD: HW divider 0...255:

129

1 + 128, measure Tper over each pulse,and adding 128 to enable the HW divider.
128 Divides the input frequency up to 125 kHz by 128 =)

rGeneratorSpeed_Hz := 1250000.0 / UDINT_TO_LREAL(IOM51_Tper2) « 1.0 (+«PPR+) = 128.0 («HWD=); (+[Hz] <)
rGeneratorSpeed_RPM:= 60.0 « rGeneratorSpeed_Hz / 2048.0 (+ encoder pulses per revolution =); (+«[RPM] <)

END_IF
uiGeneratorTimeOutCnt := 50; (» Reset timeout for pulses, 50 + 0.020 sec = 1 sec +)
ELSE
IF uiGeneratorTimeOutCnt > 0 THEN
uiGeneratorTimeOutCnt := uiGeneratorTimeOutCnt—1;
ELSE
rGeneratorSpeed_RPM := 0.0;
END_IF
END_IF
udiPrevFreqcount2 := IOM51_Freqcount2;
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| slave [ processData [ startup parameters | EtherCAT 1/0 Mapping |status | Information

Channels

Variable Mapping  Channel Address Type CurrentValue  Prepared Value Unit  Description -
3 DIs %ID¥580.5 BIT DIg
3 D17 %ID¥580.6 BIT D17
b DIs %I¥580.7 BIT DIg
b DIg %I¥581.0 BIT DIg
3 DIi0 %ID¥581.1 BIT DI1D
9 DIl %IX581.2 BIT DI11
“p DI12 %IN581.3 BIT DI12
h ] DIF1 %IN581.4 BIT DIF1
bl DIF2 %D{581.5 BIT DIF2
B DIF3 %816 BIT DIF3
B DIF 4 %INSELT BIT DIF 4
3 DO STATUS %IW291 INT DO STATUS
b Al %IW292 INT - ATL e
b Al2 %IW293 INT -16 Al2
3 A3 %IW294 INT -16 A3
b Al4 %IW295 INT -15 AT4
My \ 10M51_POS330A1_Tperl | ‘o Tperl 9610148 UDINT 62380 Tperl
“p 10M51_POS330A1_Freqcountl ‘@ Freqrount1 9610149 UDINT 133344 Fregcount1
-y Omegal %ID150 DINT 258193776 Omegal
-y Alphal %ID151 DINT 0 Alphal
% 10M51_POS33041_Tper2 ‘g Tper2 %ID152 UDINT 7984677 Tper2
%% 10M51_P0533041_Freqcount2 "@ Freqcount2 %ID153 UDINT 35809 Fregcount2
B Tper3 %ID154 UDINT 4294967295 Tper3 2
Ay Freqcount3 %ID155 UDINT 0 Fregcount3
b Tperd %ID156 UDINT 4294967205 Tperd
) Freqeount4 %ID157 UDINT D Freqcount4
Ay Temp1 %IW316 INT 32767 Temp1
ey Temp2 L IW3 1T INT 32767 Temp2
R Temp3 %INE1E NT 32767 Temp3
-y Temp4 %318 NT 32767 Temp4
-y Temps % IW320 INT 32767 Temps
4y Temp6 %IW3ZL INT 32767 Tempé B

Figure 2.7: Startup parameters

Recommended setting - when using encoder with 2048 pulses per revolution Number of pulses (1...12)

128) HW divider (0...255) : 128

1129 (1 +

N 1 2048 11
—
3 = e
8 c O
c %0 c
w vy O
(One revolution 2048 pulses) :
\ - 1
HW divider: 128 I
5% |1 16 [
L~
— 2 4
L > 5
O T o
+ - '
(2048/128 =16 pulses) i
: 1
Numberof pulses: 1 1
1 16 11
c
(5
=
g
p —
T § < (Tperl{n):Time measured each 1 pulses) 1
E‘ b= <— Tperlin+1}, Freqcountl{n+1} 1

4— Tperl{n+2}, Freqcountl{n+2)

Figure 2.8: Wire setup

IOM - Frequency Input conversion example for inductive sensor based speed detection with 8 holes per

revolution

Number of pulses (1...12) : 129 (1 + 128) HW divider (0...255) : 0 (or 1)
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1 g |
5 o I
T 5w 1
8 c O 1
c B o
W n o 1
(Cnerevolution 8 pulses) :
i
HW divider: 0 (1 I
= 1
g |
N '
O T o 1
1
— I
>l
(8/1 =8 pulses) 1
1
Number of pulses: 8 1
g1 1
= 1
2 1
: l
7 g
5 @ (Tperlin): Time measured each 1 pulses, Freqcountl{n} } 1
E £ 44— Tperl{n+l), Freqcountl{n+1} 1

4———p Tperl{n+2}, Freqcountl{n+2}

Figure 2.9: Wire setup

The Tper is updated and Freqcount is increased by 1, at each detected pulse.

Here the recommended settings or inductive sensor based speed detection with 8 holes per revolution are to change
the "Number of pulses” to 8. The advantage by setting the update with the detection by each 8 holes, is that Tper is
updated each revolution. Number of pulses (1...12) : 136 (8 + 128) HW divider (0...255) : 0 (or 1)

Encoder
Signal

i|||||||

(Onerevolution 8 pulses)

on DIF1

11111

HW divider: 0 (1
g 1 !
-
(8/1 = 8 pulses)

Numberof pulses: 8

NEERRNNIRENN

(Tper{n):Time measured 8 pulses) (Tper{n=1}:Time measured & pulses)
Freqcountl(n) Freqcountl(n 1)

=
Co

_h-_______m_________“_____

measurement

Tper

Figure 2.10: Wire setup
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Temperature 1...6 config

-
Select item from object directory

Index:Subindex Mame Flags Type Default o
+- 16H8023: 16400 Analog input 4 config R UDINT
+- 16#8030: 16400 DIF 1 canfig R UDINT
+- 16H8031: 16400 DIF 2 canfig R UDINT
4 16#8032: 16400 DIF 3 config R UDINT
+- 16#8033: 16400 DIF 4 canfig R UDINT
= 16£8040: 16400 Temperature 1 config R/ UDINT b
16801 \wire setup R/ USINT 16402
602 Sensor type R USINT 1600
+- 1673041: 16200 Temperature 2 config Rinf UDINT |
+ - 1628042: 16400 Temperature 3 config R/ UDINT 3
+- 1628043: 16400 Temperature 4 config R/ UDINT
+ - 16HB044: 16800 Temperature 5 config R UDINT
+ - 1628045: 16400 Temperature & config R/ UDINT
+ - 1628820: 16400 Analog output 1 config R/ UDINT N
- 16HBE21:16800 Analog output 2 config R UDINT =
Mame Wire setup
Index: 168 [8040 4 Eitlength: |8 :
Sublndex: 168 [1 =| Value: 2 Wire - Eoneel
3_Wire
ke 4 Wire
Figure 2.11: Wire setup
F N
Select item from object directory
Index:Subindex Mame Flags Type Default o
+- 1648023: 16400 Analog input 4 config R UDINT
4 16#8030: 16400 DIF 1 config R UDINT
+- 16H8031: 16400 DIF 2 canfig R UDINT
+ - 16HB032: 16400 DIF 3 config R UDINT
+- 16#8033: 16400 DIF 4 canfig R UDINT
= 16H3040:16400 Temperature 1 config R UDINT b
16H01 \nfire setup R USINT 16402
16802 Sensor type R/ USINT 16500
- 16H3041:16800 Temperature 2 config R UDINT !
+ - 1628042: 16400 Temperature 3 config R/ UDINT 3
+ - 1628043: 16400 Temperature 4 config R/ UDINT
+ - 16HB044: 16800 Temperature 5 config R UDINT
+- 16HB045: 16800 Temperature & config R UDINT
+ - 1628820: 16400 Analog output 1 config R/ UDINT N
+ - 162B821: 16400 Analog output 2 config R UDINT -

MName

Index: 16#
Sublndex: 164

Sensor type
8040 =
2 =

Al

Bitlength: |8

Value: ’pﬂm

Figure 2.12: Sensor type

DEIF A/S

36 of 136



4189340738D - AWC 500 - IEC61131-3 programming

AWC 500 module configurations

Temperature 1...6
config

Wire setup USINT 0...3 2_Wire: PT100/1000 2 wire
3_Wire: PT100/1000 3 wire
4 Wire: PT100/1000 4 wire

Sensor type USINT 0...2 Pt100: PT100 sensor
Pt1000: PT1000 sensor
NiCr: NiCr sensor

Analog output 1...4 config

Analog output 1...4

config

AO Config. UINT 0...1000 Linear Interpolation in ms

for DA Output channel

-
Select item from object directory

Index:Subindex

:
+
+
+

- 16#2023:16400
- 16#8030:16#00
- 16#3031:16400
- 16#3032:16400
- 16#2033:16400
- 16#3040:164#00
- 16#8041:16800
- 16A8042:16#00
- 16#2043:16400
- 16#3044:16400

Mame

Analog input 4 config
DIF 1 config
DIF 2 config
DIF 3 config
DIF 4 config
Temperature 1 config
Temperature 2 config
Temperature 3 config
Temperature 4 config
Temperature 5 config
Temperature & config

Analog output 1 config

Flags
R/
R/
R
R
R/
R
R
R/
R/
R
R
R/

AQ Config, Linear Interpolation in ms

R/

Analog output 2 config
Analog output 3 config

R
Rl

Type

UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UDINT
UINT

UDINT
UDINT

Default o

m

1650001

Sublndex: 164 1

Mame AD Corfig, Linear Interpolation in ms

Index: 16# 8820 +| Bitlength: |16

Walue: 1

Al

4F

Cancel

Figure 2.13: Analog output config

The linear interpolation can be set individually for the outputs. This means that the outputs can be changed linear

over time

instead of a step.

See example below, where output 1 is changed from 10 to 20 mA in a step and output 2 is changed from 10 to 20
mA linear over time.
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25

20

15 Qutput 1

10 - Qutput 2

Figure 2.14: Linear interpolation

2.3 I0OM5.2 — Input and Output Module
2.3.1 IOM5.2 — Terminal Description

CODESYS
Terminals Process Desciption
Variable
23 DI1 DI 1 Digital input 1
24 DI2 DI 2 Digital input 2
25 DI3 DI3 Digital input 3
26 Dl4 DI 4 Digital input 4
27 DI5 DI 5 Digital input 5
28 DI6 DI 6 Digital input 6
29 DI COM Digital common input reference supply (DI1-DI12). 24 V for NPN input signal, GND for PNP input signal.
Note: Terminal 29 and 69 are internally connected
63 DI7 DI'7 Digital input 7
64 DI8 DI 8 Digital input 8
65 DI9 DI 9 Digital input 9
66 D10 DI 10 Digital input 10
67 DI11 DI 11 Digital input 11
68 DI12 DI 12 Digital input 12
69 DI COM Digital common input reference supply (DI1-DI12). 24 V for NPN input signal, GND for PNP input signal.
Note: Terminal 29 and 69 are internally connected
30 DI13+ DI'13 Digital input 13+
31 DI13- DI'13 Digital input 13-
32 DI14+ DI 14 Digital input 14+
33 DI14- DI 14 Digital input 14-
70 DI15+ DI 15 Digital input 15+
71 DI15- DI 15 Digital input 15-
72 D16+ DI 16 Digital input 16+
73 DI16- DI 16 Digital input 16-
34 DO SUP+ 24 V digital output supply. Note: Terminals 34 and 74 are internally connected
35 DO1 DO1 Digital Output 1
36 DO2 DO2 Digital Output 2
37 DO3 DO3 Digital Output 3
38 DO4 DO4 Digital Output 4
39 DO5 DO5 Digital Output 5
40 DO SUP- GND digital output supply. Note: Terminals 40 and 80 are internally connected
74 DO SUP+ 24V digital output supply. Note: Terminals 34 and 74 are internally connected
75 DO6 DO6 Digital Output 6
76 DO7 DO7 Digital Output 7
77 DO8 DO8 Digital Output 8
78 DO9 DO9 Digital Output 9
79 DO10 DO10 Digital Output 10
80 DO SUP- GND digital output supply. Note: Terminals 40 and 80 are internally connected
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2.3.2 I0M5.2 —EtherCAT I/0 Mapping

» Unitestroect - obesy:

Eile Edit ¥iew Project Buld Online Debug Tools Window Help

el & b 8 B ] - [T | O | |
Devices v & X | [ StartPage @ GV [[] PLcPRG [ PCMsL ) Toms2 -x
=[5 Untited: -
2 [ Device (AWc 500 PCMS+1) ‘ Slave | Process Data | Startup parameters | EtherCAT I/0 Mapping |5Ems | Information
=Bl pLC Logic Channels
=% Application Variable Mapping  Channel  Address Type  Unit  Description
@ o ] Do 1 %QXL0  BIT Do1
i) Library Manager % Do2 %QXLi  BIT Doz
PLC_PRG (PRG) g e %QKLz  BIT Dos3
= @ Task Caonfiguration " D04 %QX1.3 EIT DO4
& EtherCAT Master " Dos %QXt4  BIT Dos
& MainTask L Do6 %QXL5  BIT Do 6
= m EtherCAT_Master (EtherCAT Master) @ Do7 %QX1.6 EIT Do7
= ﬁi PCMS51(PCM5*1Power and Cantrol Module) " Dos %QX1.T7 BIT Dos
ﬁ 10M52 (I0M5-2 Input and Output Module) L™ 0osg %Qx2.0 BIT Do g
m DIM51(DIMS51Digital Input and Output Module) R DO 10 %QX2.1 BIT DO 10
" EnableDO %HQX2.7 BIT EnableDO
i DIl %20 BIT DIl
k'] DI2 %D2.1 BIT DI2
i DI3 %D22 BT DI3
£ DI4 %DE3 BIT DI4
k') DIS %24 BIT DIS
R DI6 %D25 BIT DI6
£ D17 %DE6 BIT D17
R DI %27 BT DI
B DIg %DGE.0 BIT DIg
R DI L0 %G1 BIT DI L0
R DIl %IG2 BT DIl
R DIz %DG3 BIT DIz
i DI 13 %D34  BIT DI 13
i DI 14 %DG.5 BIT DI 14
i DI15 %DG.6 BIT DI15
i DI 16 %D37 BT DI 16
£ DO status %IW2 INT DO status

Reset mapping [] Always update variables

IEC Objects
EotS > & X [ Variable Mapping; [ Type
S Unmtiteds (=] -
@ I0M52 @ ETCSlave

[} Project Settings

-‘Zg = Create new variable % = Mapto existing variable

Figure 2.15: IOM5-2 — EtherCAT I/O Mapping
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Digital Inputs

DI1...16 %IX* BIT 0N Filtered state of digital inputs 1...16

DO Status yARES INT 0...3 Digital output status diagnostics
Bit 0 indicate the status of the digital outputs.
0:

An error is indicated if one of the following
conditions is filled:

 Supply voltage is below 8 V

+ Supply voltage is above 37 V

» Error is reported on one of the digital
output drivers.  (Over-current or over-
temperature)

After power-up the digital output (EnableDO)
has to be enabled before error-bit is reset.

If an over-current or over-temperature status
has occurred, the digital outputs (EnableDO)
have to be disabled and then enabled again to
clear the error state.

1 : Digital Outputs are OK

Bit 1 indicates state of IOM calibration.
0 : NOT calibrated,
1 : Calibrated

The digital inputs do not require any further configuration.

Digital outputs
DO 1...10 %QX* Bit 0/1 0 = sink(default), 1= source
Enable DO %QX* Bit Enables digital outputs(default disabled)

Please note each cycle EnableDO must be set TRUE via a variable assiged TRUE.
eg. IOM52_EnableDO := TRUE; to enable the digital output.

DEIF A/S 40 of 136



4189340738D - AWC 500 - IEC61131-3 programming AWC 500 module configurations

2.3.3 IOM5.2 — Startup parameters

| Select item from object directory )
Index:Subindex Mame Flags Type Default
*- 16#1C12:16400 RxPDO assign RO UDINT
- 1eE1C1 316400 TxPDO assign RO
= 1647010: 16400 Digital outputs R UDINT
1601 Do R BOOL 16400
16402 0o 2 R BOOL 16400
1603 0o 3 Riwf BOOL 16400
16404 Do4 R BOOL 16400
16405 Do s R BOOL 16400
16206 DO 6 Riwf BOOL 16400
16207 pDo7 R BOOL 16200 |
16408 Do 8 R BOOL 16400
16409 0os R BOOL 16400
16H0A Do 10 Riwf BOOL 16400
16408 Alignment R ALIGNS 1600
1640C Enable DO R BOOL 16400
MName Enable DO
Index: 168 |7010 H  Eitlength: |8 $
Sublndex: 168 [C = Value: IFajse 'I Cancel
Falze
| %

Figure 2.16: IOM5-2 enable digital outputs from startup parameters

The digital outputs can be enabled from the startup parameters by setting Enable DO to TRUE, see Figure 2.16.
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2.4 DIM5-1 —Input and Output Module
2.4.1 DIM5-1 — Terminal Description

CODESYS
Terminals Process Desciption
Variable
1 DO A SUP+ 24V digital output supply for DO1-DO8; Group A
2 DOA1 DO1 Digital Output 1
3 DO2 DO2 Digital Output 2
4 DO3 DO3 Digital Output 3
5 DO4 DO4 Digital Output 4
6 DO5 DO5 Digital Output 5
7 DO6 DO6 Digital Output 6
8 DO7 DO7 Digital Output 7
9 DO8 DO8 Digital Output 8
10 DO A SUP- GND digital output supply for DO1-DO8; Group A
38 DO A SUP+ 24V digital output supply for DO9-D16; Group B
39 DO9 DO9 Digital Output 9
40 DO10 DO10 Digital Output 10
41 DO11 DO11 Digital Output 11
42 DO12 DO12 Digital Output 12
43 DO13 DO13 Digital Output 13
44 DO14 DO14 Digital Output 14
45 DO15 DO15 Digital Output 15
46 DO16 DO16 Digital Output 16
47 DO A SUP- GND digital output supply for DO9-D16; Group B
21 DI DI1 Digital input 1
22 DI2 DI 2 Digital input 2
23 DI3 DI 3 Digital input 3
24 Dl4 Dl 4 Digital input 4
25 DI5 DI5 Digital input 5
26 Dl6 DI 6 Digital input 6
27 DI7 DI7 Digital input 7
28 DI8 DI 8 Digital input 8
29 DI A COM Digital common input reference supply (DI1-DI8). 24 V for NPN input signal, GND for PNP input signal.
58 DI9 DI'9 Digital input 9
59 DI10 DI 10 Digital input 10
60 D11 DI 11 Digital input 11
61 DI12 DI 12 Digital input 12
62 DI13 DI 13 Digital input 13
63 DI14 DI 14 Digital input 14
64 DI15 DI 15 Digital input 15
65 DI16 DI 16 Digital input 16
66 DI B COM Digital common input reference supply (DI9-DI16). 24 V for NPN input signal, GND for PNP input signal.
30 DI17 DI 17 Digital input 17
31 DI18 DI 18 Digital input 18
32 D19 DI 19 Digital input 19
33 DI20 DI 20 Digital input 20
34 DI21 DI 21 Digital input 21
35 DI22 DI 22 Digital input 22
36 DI23 DI 23 Digital input 23
37 DI C COM Digital common input reference supply (DI17-DI23). 24 V for NPN input signal, GND for PNP input signal.
67 Dl24 DI 24 Digital input 24
68 DI25 DI 25 Digital input 25
69 DI26 DI 26 Digital input 26
70 DI27 DI 27 Digital input 27
71 DI28 DI 28 Digital input 28
72 DI29 DI 29 Digital input 29
73 DI30 DI 30 Digital input 30
74 DI D COM Digital common input reference supply (DI24-D30). 24 V for NPN input signal, GND for PNP input signal.
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2.4.2 DIM5.1 —EtherCAT I/O Mapping

[ UntitiedLproject” - CaDes

Fle Edt Mew project Buld Onine Debug Tools Window Help

a2~ | 45 B |- | | O | | =
Devices ~ % X|| [] startpage [ Pcws1 g ev [[5] PLc_PRG [ pIMs1 [ Ioms2 -x
=) Untited! -
= [ Device (awcs00 POMS 1) [ Siave | Process Data | EtherCAT 1/0 Mapping || Status | Information |
= B ALcLogic Channels
. =} Application Variable Mapping ~ Channel Address Type  Unit  Description B
H @ v ) Dos %QXL7  BIT Do3
Library Manager " Dog %Q@0  BIT DOY
2] pLc_Pra (PRE) Ty DO 10 %QX2.1 BIT DO 10
= Task Configuration "% po11 %Q@2  BIT DO 11
f & EtherCAT Master "5 po12 %Q@3  BIT DO 12
H % MainTask - DO 13 %QXz4  BIT D013 1
= [0 EtherCAT Master (EtherCAT Master) "% Do 14 %Q2s  BIT 00 14
=-[@ PcMs1(PCMS:1Power and Cantrol Madule) ) D0 15 %QX2s  BIT 00 15
[ DIMS51(DIMS:1Digital Input and Output Module) - DO 16 %Qx27  BIT DO 16
(@ 10M52 (10M5-2 Input and Output Module) y bI1 %D20  BIT bI1
-t D12 %D21  BIT D12
hd D13 %22  BIT D13
B D14 %D23  BIT D14
S oI5 %D24  BIT oI5
hd D16 %D2.5 BIT DIs
5 DI7 %D2.6 BIT DI7
% D18 %D27  BIT D18
Rl DIg %DG.0 BIT DIg
) D110 %DG.1  BIT D110
* DIl %DE2  BIT DIl
Ay D112 %DG.3 BIT pI12
S D113 %DG4  BIT D113
* D134 %DES  BIT D114
R D115 %DGS  BIT D115 E
-~ D116 %DG7  BIT D116
hd D117 %DE.0 BIT DI17
R D118 %D41  BIT D118
% D118 %42 BIT D118
R D120 %43 BIT D120
) D121 %44 BIT D121
o T x B D122 %D4S  BIT D122
53 tntiied? — ] D123 %D4s  BIT D123
- D124 %D47  BIT D124
@ Project Settings
* D125 %DE.0 BIT DI2S
R D126 %DE.1  BIT D126
S D127 %DE2  BIT D127
hd D128 %DE.3 BIT DI28
) D128 %DE4  BIT D128
Y D130 %DES  BIT D130
Ay Digital out overload % D56 BIT Digital out overload
3 Digital out supply 0K %DE7  BIT Digital outsupply 0K L
Reset mapping [ Always update variables
IEC Objects
Variable Mapping  Type
< @ DIM51 ‘o ETCSlave
¥4 = Create new variable % =Mapto exsting variable

Figure 2.17: DIM5-1 — EtherCAT I/O Mapping

Digital inputs

DI1...30 HIX* BIT 0/

Filtered state of digital inputs 1...30

Digital out overload HIX* BIT 0/

Overload state of the digital outputs

HIX* BIT 0/

Digital out supply OK

State of the digital output supply

Digital outputs

DO 1...16 HQX* BIT 0/

0 = sink(default), 1= source
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2.5 GPM5-1 — Grid Protection Module
2.5.1 GPM5.1 - Terminal Description

1 S1 Current L1 IL1

2 S2

3 S Current L2 IL2

4 S2

5 81 Current L3 IL3

6 S2

7 L1 Voltage L1 UgUN

8 L2 Voltage L2 UgVN

9 L3 Voltage L3 UgWN
10 N Neutral
11 L1 Voltage L1 ULIN
12 L2 Voltage L2 UL2N
13 L3 Voltage L3 UL3N
14 N Neutral

Breaker ON/OFF
15 Breaker On SyncOK
16
17 Breaker Off
18
Feedback

19 ON Breaker FB On
20 COM. Common
21 OFF Breaker FB Off

DEIF A/S

44 of 136



4189340738D - AWC 500 - IEC61131-3 programming

AWC 500 module configurations

2.5.2 GPM5-1 - EtherCAT I/O Mapping

R R T ———— e,

Fle Edit View Project Buld Onine Debug Tools Window Help

BEFE & = R | | =
Devices. v ® % [p] StartPage || PCMs1 |7 10M5_1 " GPM5_1 |
=5 Untitied -
= Device (AWC 500 PCMS-1) [ Slave[ Process pata | startup | EtherCaT 1/0 Mapping |status |
- @H PLCLogic Channels
-} Application Variable Mapping ~ Channel Address Type  Unit  Description
il Uibrary Manager K EnableProtectionsMask %QWE  UINT EnableProtectionsMask
PLC_PRG (PRG) ) RouteThroughMask BLQWT UINT RouteThroughMask
= (&8 Task Configuration Ay UgUN %IW34  UINT UgUN
2 EtherCAT Master E ] UgVN %IW35 UINT UgVN
[ - MainTask ) UgWN 2LIW36 UINT UgWN
= (@) EthercaT Master (EthercaT Master) 2y 11 %IW37  UINT 11
= [ PcMs1(PCMS-1Power and Control Module) 4y 12 %IW38  UINT 12
- 10M5_1(10MS*1 Input and Output Module) X 13 %IW39  UINT 13
N m GPMS5_1(GPM5-1 Grid and Protection Module) o P °6ID20 DINT P
i qQ %ID21  DINT qQ
R FreqDiff %IwWa INT FreqDiff
Ay Uguv 2LTW45 UINT Uguv
Ay Ugvw %IW46  UINT ugvw
R Ugwu %I4T UINT Ugwu
] P1 %ID24 DINT PL
- P2 %ID25  DINT P2
i P3 %ID26  DINT 3
» Q1 %ID27  DINT Q1
- Q2 °6ID28 DINT Q2
i Q3 %ID28  DINT Q3
R ULIN %IWE0  UINT ULIN
] uL2N %IW61 UINT UL2N
Ay UL3N %IWE2  UINT UL3N
R uLiLz %IWES  UINT uLiLz
] uLas YIW64 UINT uLas
- uLsLL %IWES  UINT ULsLL
i UdiffLiU %IWES  UINT UdiffLiU
» udiffiLay %INGE7  UINT udiffLay
o UdiffL3w “%IW6S UINT UdiffL3w
i PhiGenUBBLL %IWe9  INT PhiGenUBBL1
ok T R PhiGenVBEL2 %W70  INT PhiGenVEEL2
7‘@ Untitiedt o ] PhiGenWBBL3 FaIW71 INT PhiGenWBBL3
A i ) Ay FreqDIffLL %W72  INT FreqDIffLL
[ Project Settings
R FreqDiffL2 %73 INT FreqDiffL2
A FregDiffL3 %IW74 INT FreqDiffL3
- PhBBLIL2 %IW?5  INT PhBBL1L2
i PhiBEL2L3 %IW76  INT PhBEL2L3
* PhBEL3LL %77 INT PhBEL3LL
o BreakerFeedback %IW78 UINT BreakerFeedback
i TripFeedback %IW?9  UINT TripFeedback
Figure 2.18: GPM5-1 - EtherCAT 1/O Mapping
EnableProtectionMask YANES UINT EnableProtectionMask

RouteThroughMask %IW*

UINT

RouteThroughMask

Generator voltages (Star)

Voltages UgU,V,WN : a value of 27027
means Un ( either 240/sqr(3)Vrms or
690/sqr(3)Vrms is present )

UgUN %IWx

UINT 0...65535

Normalized Voltage between Generator
U-N

UgVN Y TWx

UINT 0...65535

Normalized Voltage between Generator
V-N

UgWN %IWx*

UINT 0...65535

Normalized Voltage between Generator
W-N

Generator currents

Currents 1L1,2,3 a value of 15604
means In ( either 1 Arms or 5 Arms ) is
present

IL1 %IW*

UINT

Normalized current in UN/L1

IL2 yANES

UINT

Normalized current in VN/L2

IL3 %IW*

UINT

Normalized current in WN/L3
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Active and
power

reactive

Real/Blindpower Psum, Qsum : a value
of 365218308 means Un * In * sqr(3) is
present in all 3 phases togeather

P

%IDx*

DINT -231.. .2314

Normalized Realpower in all 3 Phases (
UgUN * IUL1 * cos(Phi Ul) + UgVN *
IVL2 *cos()2 + UgWN * IWL3 * cos()3 )
/(sqr(3) * Un *In) * 365218308

%IDx*

DINT -231.. .2314

Normalized Blindpower in all 3 Phases (
UgUN * IUL1 * sin(Phi Ul )1 + UgVN *
IVL2 * sin()2 + UgWN * IWL3 * sin()3 ) / (
sqgr(3) *Un * In) * 365218308

FreqDiff

%IW*

INT -32768. ..32767

Normalized frequency difference be-
tween Bus Bar measurment and nominal
frequency ( 50 Hz or 60 Hz )

-32768 : frequency too low for measure-
ment

0 : frequency is equal nominal frequency
( either 50 Hz or 60 Hz )

+32767 : indicates double frequency ( ei-
ther 100 Hz of 120 Hz ), frequency is too
high to be measured correct

Active power

P1,2,3,Q1,2,3:
121739436 : Un/sqr(3) * In is present

P1 %IDx* DINT -231...237-1 Normalized Realpower in Phase 1 (
UgUN * IUL1 * cos(Phi Ul )1 / (Un * In
) * 121739436)

P2 %IDx* DINT -231...231.1 Normalized Realpower in Phase 2

P3 %IDx* DINT -231...231-1  Normalized Realpower in Phase 3

Reactive power

Q1 %IDx* DINT -231...231.1 Normalized Blindpower in Phase 1 (
UgUN * IUL1 * sin(Phi Ul )1 / ( Un * In
) * 121739436)

Q2 %IDx* DINT -231...231.1 Normalized Blindpower in Phase 2

Q3 %IDx* DINT -231...231-1 Normalized Blindpower in Phase 3

Generator voltages 46811 : Un ( either 240 Vrms or 690

Phase-Phase Vrms is present )

UguVv yARTES UINT 0...65535 Normalized Voltage between Generator
u-v

Ugvw yANES UINT 0...65535 Normalized Voltage between Generator
V-W

Ugvw %IWx UINT 0...65535 Normalized Voltage between Generator

W-U
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Busbar Voltages (Star) UL1,L2,L3 N : a value of 27027
means Un ( either 240/sqr(3)Vrms or
690/sqr(3)Vrms is present )

UL1N yARTES UINT 0...65535 Normalized Voltage between BusBar L1-
N

UL2N yARTES UINT 0...65535 Normalized Voltage between BusBar L2-
N

UL3N %IWx UINT 0...65535 Normalized Voltage between BusBar L3-
N

Busbar Voltages (Delta) A value of 46811 means Un ( either 240
Vrms or 690 Vrms is present

UL1L2 yANIES UINT 0...65535 Normalized Voltage between BusBar L1
and L2

uUL2L3 yARES UINT 0...65535 Normalized Voltage between BusBar L2
and L3

UL3LA1 %IW* UINT 0...65535 Normalized Voltage between BusBar L3
and L1
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Synchronization

UdiffL1U,L2V,L3W : a value of 46811
means Un ( either 240 Vrms or 690 Vrms
is present )

Value -32768 means, frequency too low
for measurement

0 means frequency is equal nominal fre-
quency ( either 50 Hz or 60 Hz )

+32767 indicates double frequency ( ei-
ther 100 Hz of 120 Hz ) and means, fre-
quency is too high to be measured cor-
rect

UdiffL1U HIW* UINT 0...65535 Normalized Voltage between BusBar L1
and Generator U

udiffL2Vv yARUES UINT 0...65535 Normalized Voltage between BusBar L2
and Generator V

UdiffL3W %IW* UINT 0...65535 Normalized Voltage between BusBar L3
and Generator W

PhiGenUBBL1 %IW* INT -32768...32767 Normalized Phaseangle between Bus-
Bar L1 and Generator U based upon ze-
rocross

PhiGenVBBL2 %IW* INT -32768...32767 Normalized Phaseangle between Bus-
Bar L2 and Generator V based upon ze-
rocross

PhiGenWBBL3 %IW* INT -32768...32767 Normalized Phaseangle between Bus-
Bar L3 and Generator W based upon ze-
rocross

FreqDiffL1 yAVES INT FreqDiffL1

FreqDiffL2 %IW* INT FregDiffL2

FreqDiffL3 HIW* INT FregDiffL3

PhiBBL1L2 HIW* INT PhiBBL1L2

PhiBBL2L3 yARUES INT PhiBBL2L3

PhiBBL3L1 HIW* INT PhiBBL3L1

BreakerFeedback %IWx UINT BreakerFeedback

TripFeedback %IW* UINT TripFeedback
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2.5.3 GPM5.1 — Startup parameters

Transducers

-

Select item from object directory

Index:Subindex Mame Flags =
- 16H3100:16200 Test Input LEDs
+ - 16£3101:16400 Test Digital cutputs
+- 16H7010: 16400 Outputs R/ T
= 16#8000: 16400 10Med Config R/
16K01 Transducer: Bit15...4 na, Bit3 = PolT, 0: ND, 1: NE. Bit2 = fNOM; 0: 50[Hz], 1: 60[H.. | R/
16802 Maximum slip frequency (scaled as SCALE MOM ERED 1B r=roa 21RE - w  BRo -
1603 Minimum slip frequency (scaled as SC Tra_nSduc_er: Bitl5...4 na, B@ = PolT, 0: MD, 1: NE. Bit2 = fi
604 Maximum phase - phase voltage difference (scaled as SCALE_NOM_VOLTAGE) Riwf 3
16405 Maximum phase difference (scaled as SCALE_MOM_ANGLE. range: £5461 ™ +30[. Rw/
16406 Ereaker time (in 1/1 m[s}LSE, range: 0...1000) Rinf
16#07 Minimum phase difference (scaled as SCALE_NOM_ANGLE, range: £53461 ~ £30[. RWw/
1608 SyncCheck disabled (0) or enabled (1) Riwf
16809 VectorJumpdngle : range 0...20 deg by a value from 0.3641 [ unit is 32768180 p.. Rw
16H0A WectorJumpCanfig : Bitmask for configuration of the Vector Jump Function Rinf s
€| il | 3
Mame Transducer: Bit15...4 na, Bit3 = PalT, 0: MD, 1: NE. Bit2 =fNOM; 0: 50[H
Index: 164 [8000 | Eitlength: |16 :
Sublndex: 168 [1 =| Value: 0 = Eoneel
A
Figure 2.19: Transducers
Transducer UINT O0...64 Bit 0: AC nominal Input Voltage: 0=

Un<=690 V; 1= Un<=240 V

Bit 1 : nominal Input Current: 0= In=5
Arms; 1=In =1 Arms

Bit 2 : nominal frequency: 0=50 Hz; 1=60
Hz

N.A Bit 3: polarity of trip output: 0=ND; 1
= NE (Not implemented)

N.A Bit 4: DC nominal Input Voltage: 0=
Un=400 V; 1= Un=140 V

N.A Bit 5: Enable Direct Relay Handling
- Relay 1: 0= Not enable; 1= Enable

N.A Bit 6: Enable Direct Relay Handling
- Relay 2: 0= Not enable; 1= Enable

Bit 7...Bit 15 : not used

2.5.4 GPM5-1 - Conversion source code

PROGRAM PRG_CalculateGridValues

VAR

rFactorVoltage :

rFactorCurrent: LREAL;

rFactorPower
rTempValue

rUL1IN : LREAL;
rUL2N : LREAL;
rUL3N : LREAL;
riL1 : LREAL;
riL2 : LREAL;

LREAL;

LREAL ;
LREAL;

(+ star voltage L1 N in [V] <)
(+ star voltage L2 N in [V] <)
(= star voltage L3 N in [V] %)

(» measurement grid Current L1 in [A] <)
(» measurement grid Current L2 in [A] <)
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END_VAR

riL3 : LREAL; (+ measurement grid Current L3 in [A] =)
rPsum : LREAL; (+ active Power in all 3 Phases in [W] <)
rPL1 : LREAL; (= active Power in L1 in [W] =)

rPL2 : LREAL; (= active Power in L2 in [W] =)

rPL3 : LREAL; (+ active Power in L3 in [W] =)

rQsum . LREAL; (+ reactive Power in all 3 Phases in [VAR] +)
rQL1 . LREAL; (= reactive Power in L1 in [VAR] =)

rQL2 : LREAL; (= reactive Power in L2 in [VAR] <)

rQL3 : LREAL; (+ reactive Power in L3 in [VAR] <)

rSsum : LREAL; (= apparent Power in all 3 Phases in [VAR] +)
rFreq : LREAL; (+ average Frequency of voltage on the 3 phases , range

0...100 Hz +«)
rCosPhi : LREAL;

VAR CONSTANT

END VAR

rNOMINAL_FREQENCY : LREAL := 50.000; (+ nominal frequency = 50.000 mHz = 50 Hz+)

(+ volt per bit = 690 V per 46811bit bits = 14.740125184251564F +)
rFactorVoltage := 690.0/46811.0; (+ Volt per bit raw reading from GPM «)

(=current per bit = 2000 A per 15604 bits = 128.17226352217380158933F =)
rFactorCurrent := 2000.0/15604.0; (=« A per bit raw reading from GPM «)

(+power per bit = 2000 A + 400 V = 3 per 365218308 bits = 0.006571412077184257696F «)
rFactorPower := (SQRT(3.0)+ 2000.0 « 400.0)/365218308.0; (+» W per bit raw reading

rULIN:= rFactorVoltage = UINT_TO_LREAL(guiGPM_UgUN); (+ star voltage L1 N in V x)
rUL2N:= rFactorVoltage » UINT_TO_LREAL (guiGPM_UgVN);
rUL3N:= rFactorVoltage = UINT_TO_LREAL (guiGPM_UgWN);

(+ Delta voltages not used

:= rFactorVoltage » UINT_TO_LREAL(guiGPM_UgUV); (= delta Voltage L1 L2 in V x)
:= rFactorVoltage » UINT_TO_LREAL (guiGPM_UgVW);

;= rFactorVoltage » UINT_TO_LREAL (guiGPM_UgWU);

(» CURRENTS : all currents are calculated in unit mAms ( miliampere rms )

CT ratio is 2000 / 1 and GPM delivers 15604 as DU16, when 2000 A are apparent, so the
factor is 2000.000 A / 15604 bit =)

rIlL1 := rFactorCurrent = UINT_TO_LREAL(guiGPM_IUL1); (+ measurement grid Current =)
riL2 rFactorCurrent « UINT_TO_LREAL(guiGPM_IVL2);

riL3 rFactorCurrent » UINT_TO_LREAL (guiGPM_IWL3);

(» Power measurement : unit for all values is 1 WFOR realpower and 1 VAR for

Reactivepower GPM delivers 365218308 when 690 V « 2000 A «~ SQRT(3) is apparent, so the
factor is 2390230.11444 W / 365218308 bit +)

(» active Power in all 3 Phases in W x)

rPsum:= rFactorPower « DINT_TO_LREAL (gdiGPM_Psum) ;

rPL1 := rFactorPower « DINT_TO_LREAL(gdiGPM_P1) ; (= active Power in L1 in W «)
rPL2 := rFactorPower « DINT_TO_LREAL(gdiGPM_P2) ; (= active Power in L2 in W «)
rPL3 := rFactorPower = DINT_TO_LREAL(gdiGPM_P3) ; (= active Power in L3 in W x)

(» reactive Power in all 3 Phases in VAR =)

rQsum := rFactorPower « DINT_TO_LREAL (gdiGPM_Qsum);

rQL1 := rFactorPower « DINT_TO_LREAL(gdiGPM_Q1) ; (+ reactive Power in L1 in VAR =)
rQL2 := rFactorPower » DINT_TO_LREAL(gdiGPM_Q2) ; (=« reactive Power in L2 in VAR =)
rQL3 := rFactorPower » DINT_TO_LREAL(gdiGPM_Q3) ; (=« reactive Power in L3 in VAR =)

(= Frequency measurement : Nominal Frequency 50,000 Hz +)

rFreq := rNOMINAL_FREQENCY +
( NOMINAL_FREQENCY =« INT_TO_LREAL(giGPM_FreqDiff) =« 1.0/32768.00 );

(+ Calculate CosPhi

P
CosPhi =
sprt( P'2 + Q"2 )
*)
rTempValue := rPsumsrPsum + rQsums«rQsum;

IF ( rTempValue > 0.0 ) THEN
rSsum := SQRT(rTempValue);
rCosPhi := rPsum/SQRT(rTempValue);
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2.6 IFM5.1 —Interface and Fieldbus Module

2.6.1 IFM5.1 — EtherCAT I/0O Mapping
SSI - EtherCAT 1/O Mapping

@ UntitedLproject’= CoDeSys e el
He St vew Poea ud Oine Dep s Wedow bep
e A ICY 1888 1B - (5 1881 05 I
T =g s < x| o8 <
infomaton]
Mopping Chamel Addres  Type Ut Desciption
{8 GPMS_1 (GPHS 1 Grid and Protection Modu)
sws  wmm e sts
oxa wpss Lo oa
ot s Ut count
s wmm eve sz
one wD71 vomT oate
ot wwiss unT count
== <
it = | ¥ sty - $hsotondr -
ProperyValue
Reset mapiing
1 objes
Varle Mepping  Type
o russ ‘% Ecsme
s -Cemeneaverable % =Mapto eestnganable
GosReferece st - a x| [ < x
Name: v Q %  Ethet ~ | © 0emors) | ® 0 waming(s) | @ 0 message(s)
slee|"@ Descpion Project Objeat Posion
POV Varsble Access Type  Scope  Address
Descrption

700 |2 vevess | . - | Frecomoie: @ ox

Figure 2.20: SSI — EtherCAT 1/O Mapping

Current user: (1abody)

Status %IBx* BYTE Status
Data %ID* UDINT Data
Count %IWk UINT Count

SSI - Startup parameters

P . s . mEEE
TRV s N o e R
Qe E &l 10825 |2 -0 |08 | &
S| gt x| I B
e NC300FCHSD) [Save [ Process Data| Strtup arametrs |EderCAT 1/0 Mapping | Stas | informaten]
# 8 pLcLogic
et et o TeT——T— TP ———

[ operses ~ax
7 Fiter = | ¥ oty - B sorterder +
PropenyValue

GomRema et B
e can mwar
tleed Descpion

POU  Varsble Access Type Scope  Addess

Descripton

70 |5 oevess | B r———] | Precompie: @ ox

Curent user: (rabody)

Figure 2.21: SSI — Startup parameters
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SSI state
F -
Select item from object directory
Index:Subindex Mame Flags Type Default g
= 1644060: 16400 S5l state Riwf UDINT
16K01 CH1 enabled R/ USINT 16400 |
16H02 CH2Z enabled R/ USINT 16400
+ - 16#4061: 16400 S5l feature bits Riwf UDINT A
+- 1684066: 16400 S5l coding Riwf 3
+ - 16H4067: 16400 S5l baudrate R/
+- 168406416500 S5l data length [8 ... 32] R/
+- 168406816400 55| data delay [40 ... 50000]us Riwf
+- 1684073: 16400 UART1 baudrate R/ UDINT
+ - 16H4074: 16400 UART1 dataframe R/ UDINT
+- 16H4075: 16400 UART1 featurebits R/ UDINT
+ - 1684076: 16400 UART1 R buffer full notification Riwf UDINT
+- 168407716400 UART1 HW FIFO config R/
+- 168417316400 UARTZ baudrate R/ UDINT
+- 1684174: 16400 UARTZ2 dataframe Riwf UDINT -
MName CH1 enabled
Index: 16% 406D +| Bilength: |2 2
Sublndex: 168 [1 =| Value: 55|_ENABLED 'I l Eoneel ]
S51_DISABLED
S51_EMNABLED
A
Figure 2.22: SSI state
SSl feature bits
F N
Select item from object directory
Index:Subindesx Mame Flags Type Default o
+- 16H4060: 16400 S5l state R/ UDINT
= 16#4061: 16400 S5l feature bits Riwf UDINT Tl
1601 CH1 Suppress Frame Error R USINT 16H00
16802 CH2Z Suppress Frame Error R/ USINT 16400
+- 165406616400 55l coding R/ 3
+- 1684067: 16400 55| baudrate Riwf
+- 168406416400 585l data length [8 ... 32] R/
+ - 16H406B: 16400 S5 data delay [40 ... 50000]Jus R/
+- 1644073: 16400 UART1 baudrate R/ UDINT
+ - 1684074: 16400 UART1 dataframe Riwf UDINT
+- 16H4075: 16400 UART1 featurebits R/ UDINT
+ - 16H4076: 16400 UART1 Rx buffer full notification R/ UDINT
+- 168407716400 UART1 HW FIFO config Riwf
+- 168417316400 UARTZ baudrate Riwf UDINT
+- 16H4174:16400 UARTZ dataframe R/ UDINT -
MName CH1 Suppress Frame Emor
Index: 168 |4061 | Bitlength: |8 $
Sublndex: 168 [1 = Value: 551_DO_NOT SUPPRESS F » Cancel
551 D0 _NOT _SUPPRESS _FRA
551_SUPPRESS_FRAME_ERROF
e

Figure 2.23: SSI feature bits
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SSI coding

F -
Select item from object directory
Index:Subindex Mame Flags Type Default o
+ 1644060: 16400 S5l state Riwf UDINT
+ 1644061:16400 S5l feature bits R/ UDINT |
- 16#4066:16£00 55l coding R/
i 16801 CH1 ceding Rwf UINT 1640001 A
I |- CH2 coding Riwf UINT 1640001 3
+ 164#4067: 16400 55 baudrate R/
+ 1644064 16500 55l data length [8 ... 32] R/
+ 164406B; 16500 S5l data delay [40 ... 50000]us Riwf
+ 164407316400 UART1 baudrate R/ UDINT
+ 1644074:16400 UART1 dataframe R/ UDINT
+ 164#4075: 16400 UART1 featurebits R/ UDINT
+ 1644076:16400 UART1 R buffer full notification Riwf UDINT
+ 1644077:16400 UART1 HW FIFO config R/
+ 164417316400 UARTZ baudrate R/ UDINT
+ 164417416400 UARTZ2 dataframe Riwf UDINT -
Mame CH1 coding
Index: 164 4066 +| Bitlength: [16 :
Sublndex: 164 1 = Walue: 55| GRAYCODE - Eoneel
S551_BINARYCODE
S551_GRAYCODE I
Figure 2.24: SSI coding
2.6.2 IFM5.1 - Startup parameters
® Untitied project” - CaDeSys
F:] :ﬂg "'"‘“‘ T ET: M\SBW ﬁDE"DH‘_"A o | ‘ ]
o e <] o o
D awcsnoronsn e e e B
# 80 pLcLogic
i fend N Bimgh  Abor o Amptotioe e Neti| Commert
= (@ Pcms1(Pems-1s lodule) 1 SS1_GRAYCODE 16 o o 0
+ @ Fws_1ems 2 SS1DO_NOT_SUPP.. 8 o (5] o
(@ 10m5_1 (loms-110 3 SSI_ENABLED & o o 0
@ cps_1 (coms1c: 3 e s 2 o o o
+ lwmmion A 8 g
[P x|
 Fiter ~ | ¥ Sortby + £ Sortorder ~
;:‘M'fmé W :
W] N 0o
Figure 2.25: IFM5-1 — Startup parameters
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RS485 UART - EtherCAT 1/0 Mapping

Fe Edt Yen foject Gud Onine Debug Ioos Wndow e

FISIIIIIIIIIIIIIIIIIIIS

o R 1 Rece,

5q8257 BYTE
skas2se BT
snqe2se BT
swgs2s0 BT
wge2sr BT

o 2 Rswes2
s@s
T
fEC Objecs
Varisble
o s

o - Crestenewvarsble

DS E S| 108 % 1@ - (18 O
s S b < x| Feaes ~ax
= =
=@ Device (awcso pes1) EtnerCAT 10 Mapping [tatus | information|
* 80 ALcloge
=@ ExhercaT_Master (Eth Variable Mapping Channel Address  Type  Unit Description
= @ rowsa v 1o » Gl
* (@ rms_1 e = a Rssss
10MS_1 (IoMS110 = a Rsses 1
@ oo 16 = rsses 1 s

Qs uNT
ez o
wquzzs B
aqezz B
aqes eV
wqems e
qps B
ez o
ooz o
kge228 BYTE [Fropertes S|

7 Fites ~ | ¥ sortby - B sorterder +

Property Value

[Cometmacetat
tiame:

sles i@

POU  Varsble Access Type Scope  Address

DyPots [ Deviees

Ctrl

HQW*

“ax
~ |[© 0eror)| ® o warmings)| @ o messagets)|

| precompie: @ oc

Figure 2.26: RS485 UART — EtherCAT I/O Mapping

UINT

Project Object

Position

Descrpton

Corrent user: (rabody)

Ctrl

Data out 0

%hQB*

BYTE

Data out 0

Data out 21

0B+

BYTE

Data out 21

Status

%IWx

Table 2.1: Transmit

UINT

Status

Data out 0

%IBx*

BYTE

Data out 0

Data out 21

%IBx*

BYTE

Data out 21

Table 2.2: Recieve
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RS485 UART - Start-up parameters

-

Select item from object directory

Index:Subindex Mame Flags Type Default o
= 1684073: 16400 UART1 baudrate Riwf UDINT
16K01 Baudrate R/ UINT 1640001
+- 16H4074: 16400 UART1 dataframe R/ UDINT
+ - 1684075: 16400 UART1 featurebits Riwf UDINT b
+- 1684076: 16400 UART1 R buffer full notification Riwf UDINT
+ - 168407716400 UART1 HW FIFO config R/
+- 168417316400 UARTZ baudrate R/ UDINT =
+ - 1684174:16400 UARTZ2 dataframe Riwf UDINT
+- 168417516400 UARTZ2 featurebits R/ UDINT
+ - 16H4176: 16400 UARTZ Rx buffer full notification R/ UDINT | 4
+- 168417716400 UART2 HW FIFO config R/
+ - 16#5060: 16400 S8l simulator state Riwf UDINT
+- 16#5061: 16400 5SSl simulator pattern select R/
+ - 16#5062: 16400 5SSl simulater custom pattern value R/
& 16H7000: 16400 CAN 1 Tx messages with 11 bitid. R/ -
MName Baudrate
Index: 168 |4073 | Eitlength: |16 :
Sublndex: 168 |1 = Value: ’UﬁF{T_EﬁUDHﬁTE_M vl Cancel
A
Figure 2.27: Baudrate
r 3
Select item from object directory
Index:Subindex Mame Flags Type Default g
+- 168407316400 UART1 baudrate Riwf UDINT
= 16H4074: 16400 UART1 dataframe R/ UDINT
16H01 Value R/ UINT 1640002
+ - 1684075: 16400 UART1 featurebits Riwf UDINT b
+- 1684076: 16400 UART1 R buffer full notification Riwf UDINT
+ - 168407716400 UART1 HW FIFO config R/
+- 168417316400 UARTZ baudrate R/ UDINT =
+ - 1684174:16400 UARTZ2 dataframe Riwf UDINT
+- 16H4175: 16400 UARTZ featurebits R/ UDINT
+ - 16H4176: 16400 UARTZ Rx buffer full notification R/ UDINT | 4
- 168417716400 UARTZ HWw FIFO config Riwf
+ - 16#5060: 16400 S8l simulator state Riwf UDINT
+- 16#5061: 16400 5SSl simulator pattern select R/
+ - 16#5062: 16400 55l simulator custom pattern value R/
& 16H7000: 16400 CAN 1 Tx messages with 11 bitid. R/ -
MName Value
Index: 168|407 | Eitlength: |16 :
Sublndex: 168 |1 = Value: ’UJ“!.HT_?ODD1 vl Cancel

Figure 2.28: Dataframe
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F N
Select item from object directory

Index:Subindex Mame Flags Type Default o
+- 16H4073: 16400 UART1 baudrate R/ UDINT
+ - 1684074: 16400 UART1 dataframe Riwf UDINT
= 16H4075: 16400 UART1 featurebits R/ UDINT
16H01 Duplex R/ USINT 1640000
16802 Bias Riwf USINT 1640000
+ - 1684076: 16400 UART1 R buffer full notification Riwf UDINT
+- 168407716400 UART1 HW FIFO config R/ E
+ - 16H4173: 16400 UARTZ baudrate R/ UDINT
+- 1684174: 16400 UARTZ2 dataframe Riwf UDINT
+ - 16H4175: 16400 UARTZ featurebits R UDINT s
+- 16H4176: 16400 UARTZ Rx buffer full notification R/ UDINT
- 168417716400 UARTZ HWw FIFO config Riwf
+- 1645060: 16400 S8l simulator state Riwf UDINT
+ - 16#5061: 16400 5SSl simulator pattern select R/
+- 16#5062: 16400 5SSl simulater custom pattern value R/ -
Mame Duplex
Index: 164 4075 +| Bitlength: |8 :
Sublndex: 162 |1 2 Value UART._FULL DUPLEX =
UART FULL DUPLEX
UART_HALF_DUPLEX |

Figure 2.29: Duplex

Rx Trigger level: For the RX SW circular buffer of the IFM.

A warning is given when the trigger level is reached on the RX in the UART. If the level is set to 0 the warning is
disabled, if the trigger level is set to 2000 a warning is raised if there are more than 2000 bytes in the RX buffer on
IFM5-1 (ie EtherCAT takes bytes of too slow.) There is 2048 bytes reserved for RX.

HW FIFO mode: Setup the number of bytes for the UART FIFO.
Valid options are none, 16 or 64 bytes. If none is selected an interrupt of the IFM CPU will occure each time a byte
is received. The default value is 16 bytes.

HW FIFO Trigger: Trigger is used in combination with mode to tell when the FIFO must tell IFM CPU that it has to
empty the FIFO. E.g. Mode is set to 16 bytes and trigger to 8 bytes, then the FIFO will be emptied every time there
are 8 bytes in it.

In general it is suggested that the trigger level is set to 0, the fifo to 16 and the trigger to 8 (default)
Any other case is for surveillance purposes, or if it is required to run at baudrates larger than 115200.
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CAN - EtherCAT I/O Mapping

@ Untitedsproject - CsBeSys
Be Gt Yo Pokc id Qe Dobg ods lndow b
S 1] 1484 |&

I %

)

~ A x

(awesoo pess)
Clogic

* (@ 1ms_L(rws-1 nte
@ 1oms_1 foms 110
{8 GPMS_1(GPMS*1Grid and Protection Modue)

@ st

Siove [processpata |

EercAT 0 Happ | tans | nformaten]

Chamnels

Varisble

FISIIIIIIIIIIIIIIIIIIIIIIIIGSG

Mapping Channel  Address

fEC Objecs

Reset mapping

== ~ax

=
7 rites < | ¥ sortby + 81 sortorder ~

<

Property Value

Cross Reference Lt
Name:

eles|"&

PO Varisble

“ax
~ |[© 0eror)| ® o warmings)| @ o messagets)|

Object Position

Project
Accesz Type  Scope  Addresz

| precompie: @ oc

Figure 2.30: CAN — EtherCAT I/O Mapping

Descripton

Corrent user: (rabody)

TxCounter %QW* UINT TxCounter
RxCounter %QBx* UINT RxCounter
NumTxMessages %QB* UINT NumTxMessages
TxMsg1_Cobld %QW* UINT TxMsg1_Cobld
TxMsg1_Byte1 %QB* BYTE TxMsg1_Byte1
TxMsg1_Byte8 %QB* BYTE TxMsg1_Byte8
TxMsg2_Cobld %Qu* UINT TxMsg2_Cobld
TxMsg10_Cobid %QW* UINT TxMsg10_Cobld
TxMsg10_Byte1 %QB* BYTE TxMsg10_Byte
TxMsg10_Byte8 %QB* BYTE TxMsg10_Byte8
AutoResetWhenBusOff %QX* BUT AutoResetWhenBusOff
Table 2.3: Transmit
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TxCounter YANES UINT TxCounter
RxCounter %QB* UINT RxCounter
NumRxMessages %QB* UINT NumRxMessages
RxMsg1_Cobld %QW* UINT RxMsg1_Cobld
RxMsg1_Bytel %QB* BYTE RxMsg1_Byte1
RxMsg1_Byte8 %QB* BYTE RxMsg1_Byte8
RxMsg2_Cobld %QW* UINT RxMsg2_Cobld
RxMsg10_Cobld AN'ES UINT RxMsg10_Cobld
RxMsg10_Byte1 %QB* BYTE RxMsg10_Byte1
RxMsg10_Byte8 %QB* BYTE RxMsg10_Byte8

Table 2.4: Recieve

CAN - Start-up parameters

F N

Select item from object directory

Index:Subindex Mame Flags Type Default o
+- 16#5061:16800 S5l simulator pattern select R
+ - 16#5062: 16800 S5l simulator custom pattern value  RW/
+- 1647000 16400 CAN 1 Tx messages with 11 bitid. R/
+ - 164#7001:164#00 CAN 1 Tx messages with 29 bitid. R/
+- 1647010: 16400 CAN 2 Tx messages with 11 bitid. R/
+- 16H#7011: 16400 CAM 2 Tx messages with 29 bitid. R/

+- 1628000: 16400 CAM 1 interface configuration R/

+ - 16#8001: 16400 CAN 1 filter table Riwf

- 16HB010:16400 CAN 2 interface configuration R N

+- 16H8011:16400 CANM Z filter table R/

=+ 16#F200: 16400 CAN 1 control R/ A

16K01 AutoReset\WhenBusOff RO USINT 16400 3

+- 168F210: 16400 CAN 2 control R/

+ - 162FB00: 16800 CAM 1 bus parameter set R/

+- 162FB10: 1600 CAM 2 bus parameter set R -
MName AutoResetWhen BusOff
Index: 168 |F200 H  Eitlength: |8 $
Sublndex: 168 [1 =| Value: AUTC_RESET DISABLED = Eanecl

AUTO RESET DISABLED
AUTO_RESET_EMNABLED |

Figure 2.31: AutoResetWhenBusOff

When AutoResetWhenBusOff is set as an startup parameter the value is set only once during startup. As an
alternative this value can be set each execusion cycle. This can be achieved by mapping AutoResetWhenBusOff to
a global variable, assigned TRUE, in the EtherCAT 1/O Mapping.

VAR GLOBAL
CANAutoReset : BOOL := TRUE;
END VAR
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l# Untitledl.project” - Co

Fle Edt View Project Buid Onine Debug Took Window Help

B H & | 45 B | - O B8 | O | |
Devices > ® X | B startage | [ PcMsi [ IoMs_1 | [ ePms_L ' 1FMs_1 g eu [5) PLCPRG |
=3 Untitleds -
= [ Device (AWC 500 PEMS 1) Slave | Process Data | Startup | EtherCAT 1/ Mapping [Status | ]
=& PLcLogic Channels
=&} Application Variable Mapping  Channel Address Type  Unit  Description
o ow =-C3 caN
i) Library Manager = C@ cant
PLC_PRG (PRG) = [ CAN1 Transmit
=38 Task Configuration [ ] TxCounter %QW8  UINT TxCounter
¢ EthercaT_Master ] RxCounter %OWS  UINT RxCounter
% MainTask T NumTxMessages %QW10 UINT NumTxMess
= EtherCAT Master (EtherCAT Master) Fip TwMsgl_Cobld QW11 UINT TuMsg1_Cobld
=-[ PcMs1(PCMS-1PawerandControl Module) ] TuMsgl _Bytel %QB24  USINT TxMsgl_Bytel
. [ 10M5_1(10M51 Input and Output Module) H T TxMsgl_Byte2 %6QB25  USINT TxMsgl_Byte2
- [ PM5_1(GPMS1 Grid and Protection Modue) ; - TxvMsgl_Byte3 %QB26  USINT TXMsg1_Byte3
= 1FM5_1(IFM5-1 Interface and Fieldbus Module) H L T
% cant
3 canz
[ TxMsg10_Bytes %QB118 USINT TxMSg10_By.
Ty TMsg1l0_Bytes %QB11 USINT TMsg10_By
g TaMsg10_Byte? %QB120 USINT TaMsg10_By
T TMsg10_Bytes %QB121 USINT TxMsg10_By...
- "$ Application.CANAUtoRzset " AutoResetWhenSusOff gz BIT AutoResatW...
[ CAN1Receive
caNz
[Fous - x| > [ CAN1 Status
[ 3B ontideat =l AckError %D37.. BIT AckError
Figure 2.32: AutoResetWhenBusOff mapped to global variable
r n

Select item from object directory

Index:Subindex Mame Flags Type Default i
+ 16HT000: 16200 CAN 1 Tx messages with 11 bitid.  Rw/
+ - 16H7001: 16400 CAN 1 Tx messages with 29 bitid. R/
+ 1647010:16400 CAN 2 Tx messages with 11 bitid. R/
+ -~ 16H#7011:16400 CAN 2 Tx messages with 29 bitid. R/
+ 16H3000: 16400 CAN 1 interface configuration R
+ 164#B001:16400 CAN 1 filter table R/
+ 16#8010:16#00 CAN 2 interface configuration R/
+ 1648011:16400 CAN 2 filter table Riwf
+ 164#F200: 16500 CAN 1 contral R —
+ -~ 16HF210: 16500 CAN 2 contrel R/
— 16HFB00: 16200 CAN 1 bus parameter set R
- 16401 Baudrate R/ USINT 18202 3
Bustimingregisters [Bytel:BTO, Byt. R/ UINT

Enabled R/ USINT 16400
+- 16#FB10:16500 CAN 2 bus parameter set R -

MName Baudrate

Index: 164 FE00 * Bitlength: |2 :
Sublndex: 1688 |1 = Value: CAN. BAUD. 500K -/ l Cancel ]

CAN_BAUD_1M
CAN_BAUD_B00K l
AN BALID 500K

Figure 2.33: Baudrate
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-
Select item from object directory

Index:Subindex Mame Flags Type Default o
+- 165700016400 CAM 1 Tx messages with 11 bitid. R/
& 16H7001: 16400 CAN 1 Tx messages with 29 bitid.  Rw/
+- 16H7010: 16400 CAM 2 Tx messages with 11 bitid. R/
+- 16H7011: 16400 CAM 2 Tx messages with 23 bitid. R/
+- 16HB000: 16200 CAN 1 interface configuration R
4 16#8001: 16400 CAN 1 filter table Riwf
+- 1628010: 16400 CAM 2 interface configuration R/
+ - 16H2011: 16400 CAN Z filter table R/
+- 16#F200. 16400 CAN 1 control Riwf =
+- 168F210:16400 CAN 2 control R
= 16#FB00: 16400 CAM 1 bus parameter set R/
16K01 Baudrate Riwf USINT 16402 =
602 Bustimingregisters [Bytel:.BTO, Byt. R/ UINT
16H03 Enabled R/ USINT 16400
+- 16HFB10:16400 CAM 2 bus parameter set R -
MName Enabled
Index: 168 |FB00 H Eitlength: |8 $
Sublndex: 164 = Value: CAN_DISABLED - Gancel
CAN_DISABLED
CAN_ENABLED |

Figure 2.34: Enable/disable CAN bus

DEIF A/S

60 of 136



4189340738D - AWC 500 - IEC61131-3 programming Communication

3 Communication

3.1 Creating a CANopen slave interface

If the AWC 500 is to exchange variables information with a CANopen Master e.g. on another AWC 500 system the
CANopen slave interface can be used.

+ Add CAN Local device to CAN channel of IFM5.1
» Specify variables for exchange
» Generate EDS file for CANopen Master

* Link I/O variables for exchange

3.1.1 Add CAN Local device to CAN channel of IFM5.1("Add— Device...")
Start by adding a device on the IFM5.1:

# CANopen_slave_interface.project* - CoDeSys

File Edit View Project Build Online Debug Tools Window Help

B=E © o 4 By X (4B O | # | ©f
Devices - I X
=il CANopen_slave interace E]
=[] Device (AWC 500 PCM51)
=B PLCLogic

=L} Application
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
§% EtherCAT_Master
@ MainTask
=[]l EtherCAT Master (EtherCAT Master)
= ﬂj PCMS51 (PCM5-1Power and Control Module)
= ﬁ IFM5_1{IFM5-1 Interface Module)
8 [can1 :
2 can2 ko cut
Copy

Paste

¥ Delete
Properties...

Add Object
| Add Device...

Insert Device. ..
Scan For Devices. ..

Add Folder. ..

o

Edit Object
Edit Object With...

Device Configuration »

=3

Ethercat

Figure 3.1: Add device
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Change Vendor from DEIF to 3S - Smart Software solutions and select "CAN Local Device":

ECER . .

Mame: CAM_Local_Device

Action:

@ Append device (7) Insert device () Plug device () Update device

Device:
Vendor: [35 - Smart Software Solutions GmbH ']
MName Vendor Version
- [ | cAN Local Device 35 - Smart Software Solutions GmbH ~ 3.4.0.10 |
ﬁ CANopen_Manager 35 - Smart Software Solutions GmbH — 3.4.4.0
ﬂj CANopen_Manager FOT 35 - Smart Software Solutions GmbH ~ 3.4.4.0 1
ﬂj CIFX-DNM 35 - Smart Software Solutions GmbH ~ 3.4.0.10 i

----- ﬁ DeviceMet Scanner 35 - Smart Software Solutions GmbH  3.4.0.0

[7] Display all versions (for experts only)

Information:

ﬂ‘i Mame: CAM Local Device
Vendor: 35 - Smart Software Solutions GmbH
Categories:

Version: 3.4.0,10
Order Number: - %

Append selected device as last child of
CAN1

[ »

1

€  (You can select another target node inthe navigator while this window is open.)

[ Add Device ] [ Close

Figure 3.2: Select CAN Local Device

This creates a local CANopen device. This allows us to generate an EDS file for the CANopen master and specify
IO variables for exchange:
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 Coep o ittt |
Fle Edit View Project Buld Online Debug Tooks Window Help
e EI& - $ B@BXIMANIR - | |

=5 CANopen_slave tafse
= [ evice (awcs00 PeMs)
=0 pLcLogic
=& Application
i Library Manager
PLC_PRG (PRG)
={# Task Configuration
8 EthercAT_Master
g MainTask
=@ EthercAT_Master (EtherCAT Master)
= PCMS51(PCMS-1Power and Control Module)
= [@ FMs_1(1FM5"1 Interface Module)
=2 ot
(@ cAN_Local_Device (CAN Local Device)
2 can2

2 % || [f) CAN_Local Device

General configuration | CANbus Save 1/0 Mapping | Status | information

+ x |[TodiEax

Vendor Name
Vendor Number 0
ProductName  35CanDevice
Producthumber  [o

Revision Number |1

Generate EDSFile.

5 - Smart Software Solutions GbH

Generdl
Node ID: 1

Edit J/0 area... ] [ EcitsDoparameter area.. |
EDsFile

CANopen

- x

[Propertes

-3 x

 Fiter = | ¥ sortby + £ sortorder v

POUs [ 32 Devices |

Property Value

=== -7 x|
Ethercat v | @ teror(s) @ 0warningls) | € 0 message(s)
Description Project Object Position
Description

Precompile: B 0K

Figure 3.3: CAN Local Device

3.1.2 Specify variables for exchange
Start by modifying the CAN EDS file information:

® CANopen,_slave i

Current user: (nobody)

fle Edt Vew Project Buld Onlne Debug Iook Window Help

A E& -

Devices

$ BB XIMIR

- O % |

- n

=& CANopen_slave itertae
= [@ Device (AWCS500 PCM51)
=80 pLcLogic
= Application
(i) LibraryManager
PLC_PRG (PRG)
=8 Task Configuration
8 EthercAT_Master
g MainTask
= [0 EthercAT_Master (EtherCAT Master)
= PCM51(PCMS5+1Power and Control Module)
= [@ 1FMs_1(1FM5"1 Interface Module)
=% cani
(@ cAN_Local_Device (CAN Local Devics)
3 can2

X || [ can_Local Device

‘General configuration | CANbus Save 1/0 Mapping | Status | Information

+ x| [TodiEax

Vendor Name
Vendor Number  [1235
ProductName  MyCanDevice
Product Number [

Revision Number |1

Generste EDSFile,

General
Node ID: 1 z

Edit [0 area... | [ Editspoparameterarea.. |
EDS File

CANopen

~ 7 x|

[prapertes

-1 x

 Filter + | ¥ sortby - 4] sortorder +

Property Value

Messages - ax
Ethercat ~ | © teror® ® owarmings) | @ 0 message(s)
Description

Project

Object Position

Desaription

Tron oo |

Precompile: @ 0K

Figure 3.4: Modifying the CAN EDS file information

Then "Edit I/O area..." to add variables for exchange:

Current user: (nobody)
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¥ ChNopen_slawe interfsceproject* - CobeSs TR, . 2= T T TR (oD ez
Fle Edt Vew Project Buld Onine Debug Tools Window Hep
BFE &l -~ BREXIALIB 0B I% | |
=~ & X | [ CAN_Local Device > x | v & x
=-E) CANopen_slave itertae >
= Device (awcs00 PCMS1) General configuration | CANbus Siave 1/0 Mapping | Status | information
=0 pLcLogic General
- © Application Node : L - CANopen
i Library Manager
PLC_PRG (PRG) Editjoares. | [ _EdESDOParameterarea. |
=& Task Configuration
&
& ethercaT_Master —
g8 MainTask
=-[@ EthercaT_Master (EthercaT Maste) VR
= PCMS51(PCMS-1Power and Control Module) Vendor Number (1235 =
= [@ FMs_1(1FM5"1 Interface Module) A, yGanDeve:
ER [Propertes S
(i [CAN_Local_D evice (CAN Local Deice) Product Number o
2 can2

Revision Number |1

Generste EDSFile...

7 Fiter + | ¥ sortby ~

#| sortorder +

Property Value

Messages -2 x
Ethercat ~ | © teror® ® owamings) | @ 0 message(s)
Description

Project

POUs [ 32 Devices |

Object Position

Desaription

Precompile: B 0K

Figure 3.5:

Here you can add variables with "Add area...":

"

Edit I/O area

Current user: (nobody)

Edit /'O area

10 Owerview

Range Mame Count  Datatype Index Force new P

Do

Used TxPDOs 0116

Used RxPD0Os 016

OK

) [ Cone

Figure 3.6: Add area. ..
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i ™
Add IO range ﬁ

110 type: @ Input ) Output

Fange Name: Digital_Inputs1

Count: 1 =

Datstype:  |USINT v
Force new PDO

oK ] [Caea ]

Figure 3.7: Add I/O range

F B
Edit [/O area [
110 Overview
Range Name Count  Datatype Index Force new PDO
Digital_lnputs1 1 USINT 1643800
Delete area Used TxFDOs  1/16 Used RxPD0Os 0/16
oK ] [ Cancel

Figure 3.8: Edit I/0O area

This creates the variables for exchange:
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e e Coety T T . | = |0
Vi Buld Orline Debug Tooks Window Help
B & o4 @BX MHLIEB O i | %
Devices -~ 2 x @ CAN_Local_Device « x| [ToclBax -~ 3 x
=) CANopen_siave iterare >
= (@) Device (awcs00 FCMS1) [ General configuration | CANbus Siave 1/0 Mapping [Status | Information |
=80 PLcLogic Channels
=€ Application Variable Mapping  Channel Address  Type  Unit  Description
i Library Manager =-[ ™*PDO 161800
PLC_PRG (PRG) " CAN_Local Device Digital Inpuis 11 [1.] '  Digital_Inputsi_1 %QB266 USINT 16%3800sub
={# Task Configuration
8 EthercAT_Master
& MainTask
=@ EthercAT_Master (EtherCAT Master)
= PCMS51(PCMS-1Power and Control Module)
= [@ FMs_1(1FM5"1 Interface Module)
=% Nt Properties ~ 1 ox
(@ cAN_Local_Device (CAN Local Device) T Fiter = | % Sortby * %) sort order +
2 can2

Property Value

16230005001 [F] Aiayzupdatevansbles
IEC Objects
Variable Mapping  Type

@ CAN_Local_Deviee

®  CANOpenDevice

= Create new variable i =Mapto existing variable

Bus cyde options

Desaription

1) POUs |32 Devices

Bus cycle task Use parent bus cyde setting -
Messages -2 x
Ethercat v | @ teror(s) @ 0warningls) | € 0 message(s)
Description Project Object Position
Precompile: @ 0K

Current user: (nobody)

Figure 3.9: This creates the variables for exchange

NS L1 col

35 Ch3s

The variable CAN_Local_Device_Digital_Inputs1_1 can be access from the PLC program or the mapping of the PDO
can be changed to an existing variable in the PLC program.

3.1.3 Generate EDS file for CANopen Master

Finally generate an ESD file with the CANopen slave interface information using
"General Information—Generate EDS-file..."

-
» Save As

=)

\._J\:J | , « AWC series » AWC 500 Workshop » Demos » CAMNopen slave interface

v“’|

Search CANopen slave interface 0O

Organize + Mew folder

-
. MName
[ Favorites

B Desktop
4 Downloads

Dropbox

= Recent Places

& Libraries
3 Documents

B owao

Date modified Type

Meo items match your search.

= o

Size

@

File name: -anDevice]

Save as type: [CANopen eds files (*.eds)

= Hide Folders

Save Cancel

) {

l

Figure 3.10: Generate EDS-file

3.1.4 Monitoring the state of the CANopen slave interface

The IEC Object of the CANopen slave can be accessed to monitor the state:

VAR
LocalState
END VAR

LocalState

CANOPENSTATE;

CAN_Local_Device. GetState;
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3.2 AWC 500 Inter system communication

Two AWC 500 systems can communicate together with the CANopen master/slave interface.

This same EDS file create above can be added to the CoDeSys Device repository (Tools— Device repository—Install... (EDS

and DCF-files (*.eds, *.dcf))

-
® Install Device Description

=)

@Ov\ ]. « AWCseries » AWC 500 Workshop » Demos » CANopen slave interface

- Search CANopen slave interface

Organize v New folder

= O @

Name ’
[] MyCanDevice.eds

28-09-2011 22:48 EDS File

Date madified Type Size

File name: MyCanDevice.eds

~ | EDS and DCF files (*.eds, *.dcf) ~

=}

Figure 3.11: Install Device Description

Then in the CANopen master project add the device under the master:

‘w CANopen_master.

File Edit Wew Project Build Online Debug Tools Window Help
S EHIE v b B LA =N SR |

--@ CANopen_master
=[] Device (AWC 500 PCM51)
=2l PLCLogic
: =-} application

.ﬂ Library Manager
~[2] PLc_PRG (PRE)
-@ Task Configuration
g EtherCAT Master
: @ MainTask
= ﬂj EtherCAT_Master (EtherCAT Master)
-m PCM51 {PCMS*1Power and Control Module)
= ﬂi IFM5_1{IFM5-1 Interface Module)

= cani

m |C.AI\Iopen_Manager(CANopen_Mm
"3 Can2

%<

X

Cut

Copy

Paste
Delete
Properties...

Add Object

O, O

Insert Device...
Scan For Devices...

Disable Device

Update Device...

Add Folder...

Edit Object

Edit Object With. . reference
Device Configuration ¥ x | # |

[[POU  Varial

Figure 3.12: Adding device in CANopen master project

Locate the CANopen slave interface:
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EER e

MName: MyCanDevice

Action:

@ Append device (7) Insert device () Plug device () Update device

Device:

Vendor: [My‘Device

MName

----- ﬂj MyCanDevice MyDevice ProductVersion=0, ProductRevision=1, Filename=MyCanDevice, FileVers

Vendor Yersion

4| n v
[7] Display all versions (far experts only)
Information:
ﬂi Name: MyCanDevice -
Vendor: MyDevice EI
Categories:

Version: ProductVersion=0, ProductRevision=1, Filename=MyCanDevice,

Fileversion=1, FileRevision=0 5 @

Append selected device as last child of

CANopen_Manager

&  (You can select another target node inthe navigator while this window is open.)

[ Add Device I [ Close

Figure 3.13: Locate the CANopen slave interface

Now the CANopen I/O variables are ready for linking:
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Devices = 2 %[ @ rycanpevice + x |[TodiEax - x
=) canopen master ~
= (@ Device (AWCS00 PCMSE) [ caniopen Remote Device | PDO Mapping | Service Data Object | CANopen 1/0 Mapping | status | Information
=80 pLcLogic Channels
=€ Application Variable Mapping  Channel Adress Type  Unit  Description
i Library Manager 5| Digital_Outputst_t %QB266  USINT
PLC_PRG (PRG) » Digital_Inputs1_1 16290 USINT
={# Task Configuration
8 EthercAT_Master
& MainTask
=@ EthercAT_Master (EtherCAT Master)
= PCMS51(PCMS-1Power and Control Module)
= [@ FMs_1(1FM5"1 Interface Module)
=% ot Properties ~ 1 ox
= (@ canopen_Manager (CANopen Manager) r Fiter = | ¥ Sortby + 4 sortorder v
[ MyCanDevice (MyCanDevis) Property Value
% canz
Reset mapping [] Always update variables
IEC Objects
Variable Mapping  Type
@ MyCanbevice ®  CANRemoteDevice
i = Create new variable “ip =Mapto edsting variable
Crass Reference List v & x|[Messages
qQ %+ =] Ethercat
POU  Varigble Access Type 5| Desc Project Object Position
O CANopen_master EtherCAT Master [D.
Description
[) FoUs | 52 Devices < i | Precompile: @ ok
Current user: (nobody) NS n1 Col1 Ch1

Figure 3.14: CANopen /O variables are ready for linking

3.3 Demo

Optionally see the demo project \CANopen Slave interface\CANopen_slave_interface.project

3.4 Setting up a CANopen master

This section describes how to set up a CAN open master on the AWC 500 .
The steps are :

» Add CANopen manager to CAN channel of IFM5.1
+ Scan for devices or add the devices manually via EDS files

* Link I/O variables for exchange

3.4.1 Add CANopen manager to CAN channel of IFM5.1("Add—Device...")
The IFM5.1 has two separate CAN channels CAN 1 and CAN 2:
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Bt View Project Buld Crine Debug ook Mindow bep
@ & o o % B EX AR -8,

=3 Canopen master
= [ Device (awcs0 Pemst)

=0 PLCLogic
€ Application
i Library Manager
PLC_PRG (PRG)
={& Task Configuration
8 EthercAT_Master
g MainTask
EtherCAT_Master (EtherCAT Master)

151(PCM5+1Power and Control Module)

2o
> canz

 Fiter = | % Sortby ~ 2] sortorder +

L E——

) Pous | pevices |

Property Value
as|tlan =S Ethercat ~ |[© temory| @ owarring(s)| @ 0 message)
POU  Variable Access Type  Scope || Description Object Position
© EtherCAT Master. EtherCAT_Master [D.
Desaription

Precompile: @ 0K

Current user: (nobody)

Figure 3.15: The two CAN channels of the IFM5.1

® CANopen, master project: - CoDeSy- I
View Project Buld Online Debug Tools Window Help
LA IR Y Y Al Bl Tl

File Edit

= Device (&WC500 PCMS1)
=& PLC Logic

- = £ Application

m Library Manager
PLC_PRG (PRG)

# Task Configuration
£ EtherCAT_Master

P & MainTask
= EtherCAT_Master (EtherCAT Master)

PCM51{PCM5-1Power and Control Module)

=]

1 |

.

@ Paste

. Delete

Properties...

2 Add Object

womee. |
Insert Device...

Scan For Devices. ..
Add Folder...

Edit Object

Edit Chject With...

Device Configuration

| -+

ces

]

T
Figure 3.16: Add device

Change Vendor from DEIF to 3S - Smart Software solutions and select CANopen_manager
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,
ICTE . .

i

Name: CAMopen_Manager
Action:
@ Append device () Insert device (7) Plug device (7) Update device

Device:

Vendor: [35 - Smart Software Solutions GmbH

MName Vender Version
~[fJ can Local Device 35 - Smart Software Solutions GmbH ~ 3.4.0.10 I
- ﬂj | CANopen_Manager 35 - Smart Software Solutions GmbH — 3.4.4.0
m CANopen_Manager_FDT 35 - Smart Software Solutions GmbH ~ 3.4.4.0 |
[ ciFx-Dmm 35 - Smart Software Solutions GmbH ~ 3.4.0.10 bl
[ DeviceMet Scanner 35 - Smart Software Solutions GmbH ~ 3.4.0.0
[] Display all versions (for experts anly)
Information:
ﬂ'i Name: CAMopen_Manager -
Vendor: 35 - Smart Software Solutions GmbH
Categories:
Version: 3.4.4.0
Order Number: 1206 - -
Append selected device as last child of
CAN1
€ [You can select another target node inthe navigator while this window is open.)
[ Add Device ] [ Close
|
Figure 3.17: Add CANopen_manager
@ CaNopen. masterproject - cobesys || |- | )
He dt uew fromct fid Ode Debg Tods Wndow neb
ABEIS 0 o % B X 05 IR - (% I 1o
Devices ~ % X | [ canopen_Manager | + x| [ToaBox - ax
BN — -
= Device (AWC 500 PCMS51) Cahiopen Manager | CaNiopen 1/0 Mapping | status [ information |
- F-geati note [z B CANopen
o~ Network Morogament
PLC_PRG (PRG) = g
= (8 ook contiguraion SorSives Checkand ix
& m!fﬂiT_Masfﬂ [E] NMT Start Al (f possible) !LJ
L& mamTask
= [ EthercaT_Master (EthercATMaster) Sync
= (@ PcMS1 (PCMS-1Power and Control Module) [F] Enable Sync Producing
= 1FMS5_1 (IFM5+1 Interface Module) e
=% cant Properties -
@ i O ||| 0P T e
Rt Window Length s r—
[ Enable Sync Consuming
Hearbeat
[7] Enable Heartbeat Producing
Node ID: 27 B
ProducerTime (ns)
[[Cross Reference List < 8 x|[Messagss - x|
Qasleles |58 Ethercat v | @ terrors) @ 0warming(s) | @ 0 message(s)
POU  Variable Access Type  Scop|| Description Project Object Position
Desciption
[ Pous |2 Devices « I ) | Precompile: @ oK

Figure 3.18: The Project after adding the CANopen Manager

Current user: (nobody)

DEIF A/S

71 of 136



4189340738D - AWC 500 - IEC61131-3 programming

Communication

Please note that it is importent that the Bus cycle of the Ether-
CAT master is set to "EtherCAT master task”, instead of "parent
buscycle"

I Information
Variable Mapping  Channel  Address Type Default Value
IEC Objects
Variable Mapping  Type
. ¢ EtherCAT Master Yo 10DrvEtherCAT

4

@ = Map to existing variable

-"’?@ = Create new variable

Bus cyde options

Bus cycle task EtherCAT_Master

Figure 3.19: Setting the bus cycle

3.4.2 Scan for CANopen slaves

If online the CANopen master can now scan for devices on the network ("Scan for Devices"):
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& Catopen masterproect - Cob

File Edit View Project Build Online Debug Tools Window Help

EEE IS o o B AR -

|05

>+ x [l camnopen_I
= -@ CANopen master E]
= [f) Device (AWCS00 PCM51) CANopen Manage
= PLC Loqgi
@g oar Mode ID 12
=i} Application
m Library Manager Metwork Manage
PLC_PRG (PRG) Autostart C¢
=[5 Task Configuration Start Slaves
£ EtherCAT Master 7] NMT Star
@ MainTask
= ﬂi EtherCAT_Master (EtherCAT Master) Sync
= PCM51(PCMS-1Power and Control Module) [C] Enable Sync
= ﬁ IFM5_1({IFM5-1 Interface Module) COB-ID:
=3 CAN1
[l |CANopen_Manager{CANopP Mananer) | Cycle Period
% canz & Cut Len
Copy
Sync
Paste
> Delete
- Hear
Properties. ..
D:
Add Object
er Tin
Add Device...

Insert Device. ..

| Scan For Devices...

Disable Device

Update Device...

) Add Folder...
3 e Lisi
[ Editobject |
Edit Object With...
able
Device Configuration »
Figure 3.20: Scan for Devices
Then a dialog box with the found devices will be shown.
["Scan Devices o [ |
Scanned devices
Devicename Devicetype NodeID
Aftention! The device was not found in the repository | DevicelD: 3054198960 12

[ show differences to project

[ Copy to project I Clese
Figure 3.21: Devices found

It is only possible to add the device to Device tree, if it is in-
stalled in the Device repository
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3.4.3 Manually added via EDS files

Alternatively CANopen slaves can be added to a configuration via EDS files.

Adding a CANopen slave EDS file.

Add a CANopen slaves EDS file via Device repository (Tools—Device repository—Install...) Change type to "EDS
and DCF files (*.eds, *.dcf)", here an example on a CAN open slave:

# Install Device Description - — H
@Qﬂ « AWC series » AWC 500 Workshop » Demos » CANopen master ~ | 42| Search CANopen master o
Organize + Mew folder B= ~ 0 '@'

Mame : Date modified Type Size
|| CHT&016V0100.EDS 04-07-2011 16:33 EDS File 15KE
(|
File name: CHTE016V0100.EDS - [EDSand DCF files (*.eds, *.dcf) v]
[ Open |v] ’ Cancel ]

Figure 3.22: Install Device Description

Now select "Add Device...":

& g st et~ -
Fle Edit View Project Buld Online Debug Tooks Window Help

GG L -1t i

Devices v X

[ CANopen_Manager v x | [TodlBax - x
=) CANopen master >
= (@ Device (AWCS00 PCMST) CANopen Manager | CANopen L/0 Mapping | Status | Information |
=80 PicLogic .
- Nodeld (127 = )
= hvpbcation CANopen
9 Library Mansger Network Management
PLC_PRG (PRE) [9] Autostart CA Polling of
N Check and fi
= (38 ok Configuraton sareslaves Confgurstion
& EthercAT_Master [C] NMT Start All(f possible)
& MainTask
=- (@ EtherCAT_Master (EtherCAT Master) S5
= PCMS1(PCMS-1Power andControl Modulz) ] Enable Sync Producing
= (@ 1FMS_10FM5"1 Interface Module) C08-1D: 125
=% oni Properties - ax
(7 [cANopen_Manager (CANopen_M: G EL I USE oy T Fiter = | ¥ Sortby + £ sortorder
% canz b cut s): [1200 Property  Value
By copy
uming
paste
¥ Delete
Producind
(2 propertes, J
127
Add Object
;200
Add Device...
Insert Device
Scan For Devices
Disable Device
Update Device...
[ AddFoider.
= <~ B x| [Messages - ax
Edit Object
b ’ =g Ethercat + | @ terrors) @ owarning(s) | @ 0 message()
Edit Object With.
cess  Type  Scop|| Description Project Object Pasition
Device Configuration
Desription
1) FOUs |32 Devices ) —— ) | Precompile: @ 0K

Current user: (nobody)

Figure 3.23: Add device

Locate the device:
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1 Add Device

=

Name: CHT4023

Action:
@ Append device () Insert device (7) Plug device (7) Update device

Device:

Vendar: [PCH Engineering A5

MName Yendor Yersion

ﬂj CHT4028 PCH Engineering A/S

ProductVersion=0, ProductRevision=0, Filename=CHT8016V0100, I

4 m 3
[] Display all versions (for experts anly)
Information:
[ mwame:cHT4028 -
Vendor: PCH Engineering A/S |;
Categories: =
Version: ProductVersion=0, ProductRevision=0, Filename =CHT8016v0100,
FileVersion=1, FileRevision=0 - %
| |
Append selected device as last child of
CANopen_Manager
€ [You can select another target node inthe navigator while this window is open.)
[ Add Device ] [ Close
L

Figure 3.24: Locate the device

The device now shows up under the CANopen master:

o Cigen moecrict - cooeys T T . || jm

Edt Vew Project Buld Onine Debug Toos Wndow Help

P& o b B X 44 L IR -8 0% | |
Devices ~ B X[ [{ CAvopen Manager [ cHTa028 < x| [Tookex ~ R x
=2 CNopen master =
= (@ Dewice (awc 500 P [Poo reappng | [ canopen 1/0 Mapping [ status [ nformation
General
NodemD: [1 Cﬂ"sp@ﬂ
[] Enable Bxpert Settings ] Optional Device:
[F] Enable Sync Producing
=@ PcM51(PCMS-1Powerand Control Mo dule)
=@ 1FMS5_1(1FM5+1 Interface Module)
B cant Properties v ax
=@ canopen_Manager (CaNopen Manager) V7 Fiter ~ | ¥ Sortby v £| Sort order +
(i [crrr+02s (crT028) PE————
3 canz
Cross Reference List v B X |[Messages > 2x
as|el| Ethercat | @ 1erory) ® owaring(s) |8 0messages)
POU  Variable e Scop|| Description Project Object Position
Desaription
D) Pous |52 pevices 4L i ] ) | Precompile: @ ok
Current user: (nobody)

Figure 3.25: The device is added under the CANopen master

The data in the PDOs are now ready to link to variables in the PLC program:
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0 Coepen s e~ 045 -

Fle Edt Vew Project Buld Onine Debug Tools Window Help
B E S| dRBXIMAGIB T8 | |
Devices = 2 % (@ Caopen Maneger [ CHT4028 « x| [TaaEax - x
=) canopen master >
= (@) Device (w500 FCMS1) CANopen Remote Device | PDO Mapping | Service Data Object | CANopen 1/0 Mapping |status [ Information |
=0 pLcLogic Channels
=€ Application Variable Mapping  Channel Address Type  Unit  Description E
i Library Manager [ PDOS_Setup_4_NU %QW133  UINT
PLC_PRG (PRG) - FDOS_Setup_3_NU %QWI34  UINT
={# Task Configuration [ PDOS_Setup_2 %QWIIS  UINT
& EthercaT_Master " PDOS_Setup_1 %QW136  UINT
g MainTask £ PDO1_RawData 4 BLIW146 INT E
=@ EthercAT_Master (EtherCAT Master) = PDO1_RawData_3 %MW147  INT
= PCMS51(PCMS-1Power and Control Module) k" PDO1_RawData_2 %IW148 INT
= [ ¥FM5_1(1FM5-1 Interface Module) - | application.RawData_1 K] PDO1_RawData_1 s INT
=3 CAN1 £ PDO2_BandData_4 SLIW150 UINT [ Properties ~ 1 x
= @ caNopen_Manager (CANopen Manager) 4y PDO2_BandDats_3 %151 UINT 7 Fiter = | %% Sortby v £ sortorder ~
(@ cHT4028 (CHT4028) k" PDO2_BandData_2 %LIW152 UINT Property Value
> canz ] PDO2_BandData_1 %IW1S3  UINT
4 PDO3_MuredData_3 wIwiss  UINT
-y PDO3_MuxedData_2 %IW1SS  UINT
4 PDO3_MuredData_1 %Iwiss  UINT <
Resetmapping | (] Aluays updatevaniables
TEC Objects
Variable Mapping  Type
4 cHTa028 %  CANRemoteDevice
¥g = Create new variable % =Mapto edsting variable
| Cross Reference Lst - B || Messages ~rx|
as|el | Ethercat ~ | © teror® @ owarningl) | @ Dmessage(s)
POU  Varigble Access Type Scop|| Description Project Object Position
Desaription

POUs [ 32 Devices |

Precompile: @ 0K

Current user: (nobody)

Figure 3.26: PDO data ready for linking

3.4.4 Monitoring the CANopen slave status

Each CANopen devices added can be access from PLC program via its IEC Object, here CHT4028.

CANopen_master,
fle Edit Project Buld Orline

AEE & -

View Debug Took  Window

e

FERBXIMI AR

SO | |

Devices ~ % %[ [ canopen vaneger | [ cre0zs 5] PLC_PRG x| [TodlBax - 7%/
=) Canopen master 52 1 PROGRAM PLC_PRG
= [@ Device (AWCS500 PCM51) 2 VAR
=81 rictogic 5 Emover
= Application
i) LibraryManager
PLC_PRG (PRG)
=& Task Configuration
8 EthercAT_Master
g MainTask
= [0 EthercAT_Master (EtherCAT Master)
= PCM51(PCMS5+1Power and Control Module)
= [@ 1FMs_1(1FM5"1 Interface Module) -
=% cant < I I+ [Propertes - x
=@ caNopen_Manager (CANapen Manager) 1 caTsoze. ~| TFiter + | ¥4 Sortby v £ sortorder +
i cHTa02s (cHT2028) " blastTogge =
[ Val
% canz %4 blaveavailable F roperty | Value
4y bStartSlave
G)/cANOpenstate
2 CheckSDOTrans missions
CydicPDOHeartbeat
) Emorcontrolactivated L
hDrver
4y m_bBusError
4y m_wLastDiagFlagsReset
< i ] v
Cross Reference List ~ B x|[Messages v & x
Qaslel | & Ethercat ~ | © teror® ® owarmings) | @ 0 message(s)
POU  Varigble Access Type Scop|| Description Project Object Position
Desaription
) Pous |3 Devics | B it + | Precompile: @ ok

Figure 3.27: Accessing CANopen device

Current user: (nobody)

from PLC program

NS

Ln1 Colg Chg
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- 38 IF { CHT4028.CANOpenState = CIR405.DEVICE STATE.QOPERATICNAL ) THEN
37 7 (* Operational #)

- 3B ELSIF({ CHT4028.CAN0penState = CIR405.DEVICE STATE. ) THEN
39 7 (* 5lave missing *) P INIT

= 20| ELSE
41 : (¥ Error#) =F OPERATIONAL
4z END_IE: = PRE_OPERATIOMNAL
43 = RESET_APP
44 = RESET_COMM
45 ZF STOPFED
ic 2 UNKNOWN

Figure 3.28: Accessing CANopen device code sample

IF ( CHT4028.CANOpenState = CIA405.DEVICE_STATE.OPERATIONAL ) THEN
; (» Operational =)

ELSIF( CHT4028.CANOpenState = CIA405.DEVICE_STATE.NOT_AVAIL ) THEN
; (» Slave missing =)

ELSE

;(+ Error»)

END_IF;

3.4.5 Demo

Optionally see the demo project \CANopen Master\CANopen_master.project

3.5 Usage of CANopen SDOs

On the CANopen slave, select "Edit SDO Parameter area. .."

® Canopentestproject” - CaDeSys .. $ O . I e e

Fle Edit View Project Build Onine Debug Tools Window Help

e E & L= 0By %
Devices > ' x () CAN_Local_Device | [fj Test v % || Toolox > 1 x
= 4 Canopetsst -
= (@ Device (AWCS00 PO General configuration | Canbus Slave 1/0 Mapping | Status | information
=B PLcLogc General
#- 1) Application Node ID: 1 B CﬂN(Jp@w e e
=~ EtherCAT_Master (EtherCAT Master) e ¥ sorth
Fiter = | ¥$ Sortby ~
= PcMs1(PCMS®1Power and Control Module) Edit /O area... ] [ Edit SDO Parameter area... o * "
| =-[f 1FM5_1(IFM5-1 Interface and Fieldbus Module) &1 sortorder -
=% cant —— Property  Value
= [ caNopen_Manzger (CANopen_Manager)
@ Test(Test) Vendor Name EdsTest
=3 canz Vendor Number [0 =
(@ cAN_Local_Device (CAN Local Device) TSRS e

Product Number g

palioo

Revision Number |1

M Generate EDS-File...

Description
Messages - Q X | CrossReference List - 0 X | |watch1 - 3 x| calstack ~ o x
- @ 0eror®)|[® 0 waming@) | @ 0messagets)| & =& Expression 7| Application: Tasks
Description Project Object Pasition POU  Variable Access Type  Sc POU  Location  Instancy
Precompile: &) The code Master Inoutl: *hes no effect. Is this the intent? (PLC PRG [Device: PLCLs| o [ ] v e vl 5

Current user: (nobody)

Figure 3.29: Click "Edit SDO Parameter area"

Make the changes:
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-

Edit Parameter area

et

Parameter Ovenview

Range Mame Count

ParamRange1 &
ParamRangeZ &

Datatype

UINT
UINT

Index

1645300
1645000

OK

| [ cancel

Figure 3.3.0: Edit Parameter area

Then "Generate EDS-File..."

Import the generated EDS file.
To send SDOs to the CANopen slave at start up. Add the SDOs to Service Data Object page. Select "New. .. "

~
® Canopentestproject* - CoDeSys | [E=NEE
Fle Edit View Project Build Online Debug Tools Window Help
S H & LR =NER - 1K
Devices > & x [{ cAN_Local Pevice '] Test v % || Toolox > B X
=5l Conopertast -
=@ Device (AWCs00 PeMs1) [ caepen Remate Device | PDO Mapping | Service Data Obiet | CaNapen 1/0 Mapping | Status | information
=B PLCLogic
+ £} Application Line  IndecSubindex  MName Value  Bitlength  Abortiferror  Jump to line if error
Properties ~ o x
=~ EtherCAT_Master (EtherCAT Master) - ®
= [0 Pcvis1(PcMs+1Powier and Control Module) . =gl s Sat b
= [ 1FM5_1(FM5-1interface and Fieldbus Module) £4 sortorder -
= cAN1 Property  Value
= caNepen_Manager(CANOpen_Manager)
S Test(Test)
= canz
(@ cAN_Local_Device (CAN Local Device)
« i »
SDO Timeout (ms): 1000 Description
Nl m G
Messages = @ x ||crossReference List - 7 x|[watch1 ~ 1 x|[calstck - 1 x
- [@ 0eror®| ® 0 warning) | @ omessagem)| & 5| |*= & Expression 7| Applcaton: Tasks
Description Project Object Pasition POU  Variable Access Type  Sc POU  Location  Instancy
mpile: & The code 'Master Inputl: *has no effect. Is this the intent? (PLC PRG [Device: PLC Lc| = call o = ol @ ™ 5
Current user: {nobody)

From this list the SDO can be selected:
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# Canopentestproject” - CoDeSys [ ]
Fle Edt View Project Buld Onine Debug Took Window Help
B =] 8 8 Ol o
Devices >~ nx (] AN Local Devie= V[ Test ~ x || TeolBox ~ X
=Gl Canopertast =]
= [ Device (AW 500 PCMS 1) CANopen Remote Device | PDO Mapping | Service Data Object | CANopen 1/0 Mapping | Status | Information |
= &0 PLCLogic
-3 Application Line  IndecSubindex  Mame Value  Bitlength  Abortiferror  Jump to line if error
] Froperties  w B X
= ethercaT_Master (EtherCAT Master) 1 1645000:16%01  ParamRange2_1 12345 16 ] @] =
 Fiter ~ | ¥ Sortby +

= [ PcM51(PCMS-1Powrer and Control Madule)

Iy
=- [ 1FM5_1(IFM5-1 Interface and Fieldbus Module) £} sortorder -

=% cant Property Value
= [ cANopen_Manzger (CANopen_Manager)
(i Test(Test)
=2 canz
| [ cAN_Local_Device (CAN Local Device)
4 m b
Move up ] [ Move down ] [ New... ] [ Delete... ] [ Edit...
5D0 Timeout (ms): 1000 — Description
4 m C
Messages w B X |[CrossReference List - 7 X|[Watch1 ~ 7 x|[calstack > 1 x
~ || 0error(s) | & 0 warning(s) | € Omessage(s)| @& & =& Expression T| Application: Task:
Description Project Object Position POU  Variable Access Type  S¢ POU  Location Instanc

Precompile: @& The code Master Inputi: ' has no effect. Is this the intent? (PLC PRG [Device: PLC Lc|

i B 3K —— '

current user: (nobody)

Figure 3.32: Select SDO

Then the SDOs are sent to the CANopen slave at start up.

For continues exchange for the SDOs to a CANopen slave, see the CoDeSys help on topics
CIA405.SDO_READ (FB)
CIA405.SDO_WRITE (FB)

3.6 Doing CAN layer Il communication
3.6.1 Demo

See the demo project \CAN layer II\testproject-can_layer2_echo.project
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3.7 CAN telegrams debug logging

The AWC has build in CANopen logging feature, logging CAN telegrams to the CoDeSys log. It is enabled using the
function :

FUNCTION IFM51_EnableDebuglog : BOOL

VAR_INPUT

usiNetID: USINT; // Which CAN line you want to filter on (Network ID)
usiSize : USINT; // How may telegrams you want to log before stopping
END_VAR

Example: The function must be called once, to setup and initiate the logging.
IFM51_EnableDebuglog(usiNetID:= O, usiSize := 1000);
This logs 1000 telegrams from NetID 0, corresponding to Network ID under IFM5.1->CAN1:

1] can1

CANbus | CAN 11/O Mapping | Status | Information

Network: | =
Baudrate (bit/s): 500000 - c n N

Figure 3.33: CAN network id

Here after the function can be called again to perform another 1000 logs.

.
@ Device -x

[ pcatons [ s | 109 |PLsetings | PLcshel | Users and Groups | Accss Rights | siaus | nornation

[[] Offline-Logaing:

B [©0 erar)] @ vsscspim] ] ~ | oger: it ElEgix
Sy Tmestamp Descrption Component

23102012 07:40:21:0 0001 CAN RX: DXD1C - 008 DATA: 000 000 D00 0400 DxFF OXFF O<FF DFF CmpIFMS1CanDry

L]
o 0002 CAN RX: 0x018C - 0x08 DATA: 0x00 0x00 0x00 0x00 OxFF 0xFF OxFF OxFF CmpIFM51CanDrv
o 0001 CAN RX: 0x018C - 0x08 DATA: 0x00 0x00 0x00 0x00 OxFF 0xFF OxFF OxFF CmpIFM51CanDrv
o 0003 CAN RX: 0x018C - 0x08 DATA: 0x00 0x00 0x00 0x00 0x00 0x00 OxFF OxFF CmpIFM51CanDrv
o 0 0002 CAN RX: 0x028C - 0x08 DATA: 0x00 0x00 0x23 0x00 0x00 0x00 0x23 0x00 CmpIFM51CanDrv
o 0 0001 CAN RX: 0x018C - 0x08 DATA: 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 CmpIFM51CanDrv
o 0 0002 CAN RX: 0x018C - 0x08 DATA: 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 CmpIFM51CanDrv
o 0 0000 CAN TX: 0x077F - 0x01 DATA: 0x05 0x00 0x00 0x00 0x00 0x00 0x00 0x00 CmpIFM51CanDrv
= (@ canopen_Manager (CANopen Manager) o 1:21:0 0001 CAN RX: 0x018C - 0x08 DATA: 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00 CmpIFM51CanDrv
(@ Pcr1026 (PcH1026) o 23-10-2012 07:40:21:0 0002 CAN RX: 0x018C - 0x08 DATA: 0x00 0x00 0x00 0x00 OxFF OxFF 0x00 0x00 CmpIFM51CanDrv
Figure 3.34: CAN telegrams logged to the CoDeSys log

It is only possible to log from one netlID at a time.
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3.8 Setting up OPC connection interface

3.8.1 Overview of concept

OPC Client OPC Client
COM/IDCOM
| opcsever | NIFie |
—— TCPHP
—— eg UDP
| PLCV3d—| Application |
Application DataServer »PLC3.Application”
Symbols l— Application
—1— .. serial CAN PLC3.Application
PLC V3 Application |
(embedded)

Figure 3.35: Concept overview
3.8.2 Example

Create a PLC project with variables to be exchanged via OPC

e . b

) il AR BT E %
..... %
-5 &

20 MAIN | 5 Task | @ AWC.S00 | (f] EtercAT baster
PROGRAN ALY
B projeasetings

+ o)
+ zooL

<
x
g

v

sepaeL ] [ProceLigg

moxr

10407,

opcdens
opcdems

000 (00 %)

recomple: @ 0K

Figure 3.36: Project with variables for OPC exchange .

Then on Application Add object—Symbol configuration
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Do Gt e Bt B s e Due e e

BT N ICET Y TR Al Rl gL |
[Fom SULEL ) am @ Tas | e | ) Seecar e - x| == caw
= oo 2 o S
O projuc saieq é
o
3 e g can
@ nc zoa e e+ oG ey - st -
0l Ao - 1
° oty Ve
T
8 i copr
*
G o
B e 3
i A O semann.
[T
4 o
o P
£ Asaraie B G
T cacemt [Epa—
[T e
L T b e
&

am
+ [0 bmrota| ¢ marmgst [ 84 mesageist:
Pt ctp saurn -

Curet mac (pabock}

Figure 3.37: Add symbol configuration

-
Add Symbel configuration u

B8 pemote access symbol configuration.

Mame:

bol configuration

1 [ Open ][ Cancel

Figure 3.38: Set symbol configuration name

Now select the ltems for exchange:
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5o

Gt ~
e Gt Ve Bost mid One Do Ios Wndow Hep

D= E a8l |4 %5 162t~ (5 & o |
Pous ~ B X[ 5] WA | @ Task | @ AWC_S0 | [f] EerCAT Master =3 Symbols x| [Feain e x
=5 orcdemo -
B Projectsettings Avalablevarzbles Befiesh Selected varables
‘aiaeems e Secaaems ARt
= O varsbles oo | | @ varisble
ioConfis_Giobse < B A
MAN # bC_VAR_FROM_OPC 5000 kd
# BC_VAR_FROM_OPC # bC_VAR_TO_OPC 5 kd
# IA_VAR_FROM_OPC /1 »
# IA_VAR_TO_OPC »
# 0 vaR_rmom_o »
# rB_VAR_TO_OPC -
3 DataTypes
+%Zomnpe
oevees Tax
= orcam g = A
=@ ancso0 aneso0  Fter | 23 sorthy + Bhsortarder +
=80 cose
50 apphcation Propery Vaue
= @ Task Configuraion
& EthercaT_Master
< —
8 et st @A TS

7] Showlbrares n“Available varisbles™

Instance path:

Dounload Disolaynvalidvarishies Copy nstonce Pth

CromReference Lot ErIr—= -
a sl & id - [©0eror)]| © 0 warnin(e)| @ 0mesescee)

POU  Variable Access Type Scope|| Descrption

e il tarted: Application: ANC_S00.Applicaton -
“The spalication s upto date
Comple complte ~ 0 erors, D warnings

Precompile: @ 0k

Project

Figure 3.39: Select items to exchange

Save project, Build, Download the project and run

Otject Postion

Descripton

Currnt user: (robody)

ew foject @id Qnine Debug oo Wndow el

2~ 1] 188 %, 1 4% % % |8 - it . |
> X () MAN | & Task | G AWC_S00 | ([ EthercAT Master |
- orcdemo 3|  Awc_so0applicationmam
B Project settings
Type Prepsredvalue Comment
e
so0.
" wr
# ro_vaR_FROM_0PC e
# be_vAR_FROM 0P 500
Devees SEx
=3 oecdemo (P
= AWC_500 [connected] (AWC 500)
= 8 pLcLogic e
2o = Property_Valoe
D Library Manager N
E) mam (R )
*® % symbol configuration a
=@ Task configuraton
S EthercaT Master K
A[[ EtherCAT_Master (EtherCAT Maste))
< - D
Cros Refernce st < B x| Messages ~ax
a sl auid - [© 0era@)]|® o warminge) | © 3messacete)|
POU Varable  Access Type  Scope| Descpton project Ot Postion
Bl stared: Aplcaton: ANC_S00Applcaton_Symbols —
oy code
qeneate cose.
geneate lobal mtazators..
genente code ntaizaton
gerente reloctions
© Size o seneated codes 3652 bytas opciemo
© Size o lobaltas 108 s opcaemo
© Tots slocstsdmemary 28 forcode and ot 5532 e opcaemo
S0l complete 0 erors, 0 warnings s resyfo dourload!
Descption

Precompile: @ 0k

Figure 3.40: Running projec;u{ with

Setting up the OPC server

Program loaded

OPC

Program unchanged Corrnt user: (rabody)

Open 3S CoDeSys — CoDeSys OPC Server 3— OPCConfiguration. Select New.
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% OPCConfig - (no ini-file opened) E‘m
Fle Edt 2
EE_]5ene] Settings for OFC Server

i LUpdate Rate m]: [200

Public Groups: [~
Syne it I3

[ Logging
[V Enable loaging
I~ Log Addiior
I~ Add Debug Events (slowl)

Figure 3.41: OPC configuration

Change Update Rate (ms) from 200 ms to eg. 1000 ms or 2000 ms, if many variables are to be exchanged via OPC.

Add a PLC

% OPCConfig - (no ini—ﬁbeopened]’
File Edit - B -
(o [Setings for OPC Server
New Redundancygroup  CtrieG
Append PLC
| Delete PLC
Rename oL 200
Reset P -
Syc ¥

Loggng
W Enatle lagging (Deteuhevents)
I Log Addbonal Events.
T Add Debug Events (thowl]

Figure 3.42: Append PLC

Use default settings:
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Select Edit.

% OPCConfig - (no ini-file opened)

% OPCConfig - (no ini-file opened) | B S|
Eile Edit 1
=M Server Settings for PLCT
pLCL
& @Ew“mn Inteface: [GATEWAY3 -
Project name:
Timeaut (s} 10000
Number of Tres: [3
Butfer Size (Byte} [0
Wit Time (s} [10
Reconnect Tme (s} [16
ctive: 2
-
r
Logging
[ Enable logging Defaulevents]
I™ Log Addiional Events
I dd Debug Events (siow!]
Figure 3.43: Use default settings
o Cl

File Edit I

23 Server
1 PLCL

.

Setings for connection to PLCT

Edit

Gateway: Unknown

Deviee:

Perameter | Value | Comment

Figure 3.44: Edit settings

Use the CoDeSys PLC address from the Device Settings in CoDeSys'

"Please Note these settings are only valid if the AWC 500 is connected to the same subnet.
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IMPORTANT: Save the configuration to: C: \Program Files\3S CoDeSys\CoDeSys 0PC Server 3\0PCServer

[ OPdemapriec-Cabesy

-

CoDeSys address of PLC

—Gateway

IP-Address I localhost

Port 1217

8.4

CoDeSys PLC address I 000D

Figure 3.45: Set the PLC address

— S

Fe Edt Ve froject Gud Onine Debug Ioos Wndow e

=t x|

Figure 3.46: The project after configuration

Additionally more PLCs can be added to the OPC server configuration.

B2 IE] X105 ) . I
"o =5 e [© o) @ AWes00 [ Ebmcarens | ] e cEx
=& orciems S
B s Commaicatonseins | sepicatos [ s [ Log | ACastngs | AChel | o gt [ s nfmation
Selec th network pth o the conrle
Gamay- 100 -
= e Gaenars ot am:
@ deif-host (0000 (active) A i
ode Address:
s
[rarget o
e
rargettame: [ sannemore ]
oo
Frarget Type: e
e I —
[rarget vendor
oevees < ax oer® soimgovdrs
"9 orcin [rarget version: e <) | = El
= % e 500 comedad] BWESE) i  riter = | % sty - ) sontrder -
- 8 rctese
Lo bapery Vlue
1) cent v ntvork pta st
5 searsorne moce.
Gross Referenc st B cax
s & Buid - [© 0 emere)| ® 0 warning(e) | @ 3 messagets)
POU Veiable Acces Tope Seopd Pt onect postion
Appiatons ANC_500 oplcaton_Symools —
opcdems
opcaems
opcemo
Descroti
yyyyyy oe: © 0
o Sogram oxded rogram inranaed Curentsar abocy)
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+ Cotsemmprns oo =

3 AWCS00 | [ Etmerca i

< | [FosBe% - Ex

[ioa [ PLC setings | PLC sheh [ sers nd Graups | Acces Rghts [ staus [ information

~ax
- [© verar]|® 0 warming(s)| © 3messagets)
Project Object Postion

opcdens
opcdems
opcdems

recomple: @ 0

Figure 3.47: More PLCs can be added to thwe: OPC server con?igahration

Program loaded

Starting the OPC server

WinCoDeSysOPC /service

Directory

19-84-2812

C:“Program

BN Administrator: C:\Windows\system32\cmd.exe |ﬂ‘éj
Uolume Serial Mumber is E2BD-BC?F

of C:»Program Filez»35 CoDeSys>CoDeSys OPC Server 3

m

22:81 <DIR> .
22:81 <DIR> .-
ag:29 327.6808 AEConfiguration.exe
13:43 249.287 AeConfigurator_UserGuide.pdf
12:37 523.228 CoDeSys_0PC_Server_Benutzerhandbuch.pdf
12:37 513.464 CoDeSys_OPC_Server_lUser_Guide.pdf
11:52 63A.502 CoDeSys_OPC_Server_U3d_Benutzerhandbuch. pdf
11:52 606 .653 CoDeSys_OPC_Server U3 _User_Guide.pdf
13:12 192.687 GClient.dll
13:12 147.54% GUtil.dll
18:22 503.888 GuClient.dll
17:81 1.245_292 OPCConfig._exe
11:11 426 OPCServer.ini
11:55 382.292 OPCEerver.loy
1?7:39 289.9277 OPC_U3_how_to_use_D.pdf
17:45 255.381 OPC_U3_how_to_use_E.pdf
16:-48 3.888.192 WinCoDeSysOPC.exe
1% Filecs2 8.748.952 hytes
2 Divcs> P4.713.112.576 hytes free

Files“35 CoDeSys“CoDeSys OPC Server I>XWinCoDeSuys0OPC sservice
-_—

Logs can be found in:

Figure 3.48: Starting the OPC server

C:\Program Files\3S CoDeSys\CoDeSys OPC Server 3\0OPCServer.txt
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OPCServer - Notepad - =R

Edit

File Format View Help

:=leggername>=C:\Program Files\3S CoDeSys\CoDeSys OPC Server 2\OPCServer.log</loggername= A
;=legoptions>
: <maxfiles>0</maxfiles>

N <maxfilesize=1048576</maxfilesize=
-=flogoptions=

(19.04.2012, 19:58:59.202) OPC-Server V3.4.4.30 by 35-Smart Software Solutions GmbH.
(19.04.2012, 19:58:50.202) Path for ini-File: C:\Program Files\25 CoDeSys\CoDeSys OPC Server 2\OPCSenver.ini
(19.04.2012, 19:58:59.202) Path for AE-Config: C\Program Files\3S CoDeSys\CoDeSys OPC Server 3\OPCSenverAdini

4| m | 3

Figure 3.49: Log example

Testing the connection

Start the OPC test client:

Hj= TsOpc - OPC DA Diag
Exit View OPCServer Extras Help

AHIS %49

f P

Function Resut

| Not Connected @ NUM

| =

Figure 3.50: TsOpc test client

Connect to CoDeSys.OPC.DA OPCServer —Connect

-

Connect to OPC Server

Specify the name of the OPC Server you e
want thiz Client Application to connect to,

Cancel

Browsze. ..

il

Specify the name of the maching where the
OPC Server iz located.

WLYI-LAPTORT

Figure 3.51: Connect to OPC Server

Right click Private Groups in right pane:

DEIF A/S

88 of 136



4189340738D - AWC 500 - IEC61131-3 programming Communication

4= TsOpc - OPC DA Diagnostic Client - Connected 1o "WLVI-LAPTOP1\CoDeSys.OPC.DA" i =)o
Exit View OPCServer Btras Help

o2 D

Public Groups. Private Groups|

Function Name T

Function Retum Code. [ | ? ‘

Function Result

|[Reaay Next Update in1s | OPC_STATUS RUNNING @ NUM

Figure 3.52: Right click Private Groups

IOPCServer:AddGroup Iﬁ

M ame of the Group
]
o ok |

Frovided Handle Req. Update Rate

1] 1]
Create Group Percent Deadband
@ Active 0
() Inactive

Other Parameters

TimeBiaz . Default Svztem TimeBias
Language to be uzed : System Default
Requested Interface - Unknown

Figure 3.53: Add group
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£ TsOpc - OPC DA Diagnostic Client - Connected to WLVI-LAPTOPI\CoDeSysOPCOA s

Exit View OPCServer Btras Help

FEIEIEE ]

Public Groups.

= date

Function Name

[IOPCS erver: AddGroup

[OPC_S_UNSUPFORTEDRATE

Function Retum Code

]
Function Resuit 2dded new Group * data
Server generated Hendle : 1
Revised Update Rate 50 ms
m{eady Next Update in 25 -— | OPC_STATUS_RUNNING @ NUM
==
Figure 3.54: Group added to Private Groups
Tz TsOpc - OPE DA Diagnostc Clent - Connected to "WVI-LAPTOPT\CoDeSys OPC.DA' [ESRie )
Eat View OPCSever Edras Help
NS A
B Public Groups -8B Private Grougs
Get Group Type
Get State
Set State
Set Name
Clone Group
Remave Groug
Mave To Public
Validste tem
Add ftem
Add all ems
Read all tems n
Function Hame. [IOPCServer AddGioun
[oPC_s_unsu TE &l
Funclion Fesuh Aadied new Group : dara
Server generated Eandle v 2
Revised Update Rate + 50 B8
[Ready Next Update in 25 | OPCSTATUS RUMMING @ NuM

Figure 3.55

: Add all ltems
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H[= TsOpc - OPC DA Diagn¢

ostic Client - Connected to "\\LVI-LAPTOP1\CoDeSys.OPC.DA’

Exit View OPCServer Edtras Help

FEIEIEE ]

Public Groups.

- data
Mg PLCL._CommState
Y pLCL.
P PLCLAp IAIN.bC_VAR FROM_OPC
PR PLCLAppi IAIN.bC_VAR_TO_OPC
PY PLCLAppl IAIN.iA_VAR_FROM_OPC
P PLCLAppI IAIN.iA VAR TO_OPC
DY PLCLAppli 1AIN.iB_VAR_FROM_OPC

PR PLCL Application MAIN./8_VAR TO_OPC

JIOFCitermM ot Adcltems

[5_0K

Total number of items added : &
Duration of BrowseORCItemIDa( FLAT ) : t < Resolution of the System Timer
Duration of AddItems() : 16 ms

(===
=]
NUM

Next Update in1s | OPC_STATUS_RUNNING

Figure 3.56: Items

Right click each item to read or write E.g. rB_VAR_FROM_OPC

i ™
I0PCSynclO=Write [

Walue to write
123,456

YARIAMT Format
WT_R8 v

Figure 3.57: rB_VAR_FROM_OPC

Then the item becomes set in PLC:
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Fle Bt Ven Bolct Gud Qe [ebig Toos Wndow Heb

@IS B X A% KBTI ) . !
Pous B x MAIN [ Tsk | @ AWC_500 | (] EerCAT Master < x| [Fedgax v x
arccen: | pry———
B Projectsettings
Eapression Type Valve Preparedvalue Comment
# var_To_orc T
# _usR_To_07C e si7soem
# bCuwR_T0 0P so0. 3
# 18 uAR_FOm_0PC T
# re_vaR_FRom_0pc e
 bCaR_sRow_opc soo.
oevees saw .
=3 orcaemo =« [Praperies o
= e s sl WESE0) T T (e
= 8 rctoge r—r
- O Appleation run] 7 ropety| oo
8 Ubroryversce ]
0
& sk
A sherca master (Ehercaaste)
< m D
Cros Refrence st B ~ax
asitles" & i - [0 0er@)]® 0 waming[ @ 3messagets)
POU Varabe Access || Descrpion project Objct postion
WA ro_AR_FROM_OFC  Declrstion -5 started Applcaton: ANC_S00Applation_Symbels
AN B VARFROM_0C  Read ey ...
geneae code.
geneste gioba mtazators.
geneate code izt
qeneate eloctons.
© sieof genented codes 2 bytes orcdens
© et cabal ot 808 by opcdemo
© Tt slocstedmenory e forcodeand ot 5532 btes opcaemo
0l camplete 0 arrs, D warmings :ready orcowrlaad!
Descrpten
= | recompie: ® o
rogram loaded Frogramuncranced Cumentusrs (robocy)

Figure 3.58: The item becomesmset in the PLC

Now set item bC_VAR_FROM_OPC 1

[¥ CPCdemo prject~Cabesys T
Ble Edt Vew Project Buid Onine Debug Toos Window Help
S 1E] ® 18081 4% %% 1Bt 0185 % ) !
PoUs ~ 8 X[ 5 MA@ Tosk | [ AWCS0 | ([ EmecaT vester | x| [Tokex v a x|
orcdemo 2|  Awc_so0applicationsam
B project settings
Eapression Type Valoe Preparedvalue Comment 5
# s To_orc r > A
# 1B_VAR_TO_OPC LREAL 123.456 s
# bCva_T0_0pC so0. o
# a vaR_FROM_0PC w F
# 16_VAR_FROM_07C e 4
# be_vaR_rRow_opc so0.
Devees < x
=5 orcdemo ~] - [
= (0 AWe 50 comeced] (awe 500) e - | % sotby + )sortorder +
= 80 rcLogic . -
p = ——
S EthercaT Master b
sk
(T ErercaT_ Master (EtherCATMaste)
< " D
Cros Refernce Lt < 8 x| [Messapes v ax
anleies i - [ 0emer@)] ® o wamingts)| @ 3messacete)|
U varable hccesz || Descrption Project Otjet Postion
WA ra_vAR_FROM_0C  Declration Sui stamec Applicaton: AWC_S00Applcstin_Symbol
AN 8 VAR FROM_OPC  Rsad oy code
generate code
geneate lobal mtalzators..
gerente code mtaizaton
corerstereloctions
© Size o seneated codes 3652 bytas opciemo
opcaemo
© Tots slocstsdmemory 3 forcode and ot 5532 e opcaemo
Bul complete 0 erors, 0 warnings s resyfor dourload!
Desartion
| recomoie: @ 0
Program loaded Program unchanged Current user: (nobody)

Figure 3.59: bC_VAR_FROM_OPC

and a read of rB_VAR_TO_OPC shows the value:
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4= TsOpc - OPC DA Diagnostic Client - Connected to "WLVI-LAPTOP1\CoDeSys.OPC.DA" = | E )
Exit View OPCServer Etras Help
o2 D
Public Groups =B Private Groups
P P
- data

Mg PLCL._CommState

Y PLCL._CommstateOK

P PLCLApplication MAIN.bC_VAR_FROM_OPC
PR PLCLApplication MAIN.bC VAR TO_GPC
P PLCLApplication MAIN.iA_VAR FROM_0PC
PR PLCLApplication MAIN.iA VAR TO_OPC
DY PLC1Application MAIN.fE_VAR_FROM_OPC

{2 ]PLC1 Application MAIN.8_VAR TO_OPC

Function Name iOFCS yroiD: ead
Function Retum Code. [0k |?? ‘
Function Resut Read Ttem 'PLCL.Application.VAIN.=B_VAR T0_OPC' from Device

KClient 7

tTimeStarp g 2011, 12:44:48

wQuality Good: Non-specific, Limit: Not Limited, (00COR)
vDataValue[0] @ 123,456
wReserved 1o
|[Fesay Next Update inls o | OPCSTATUS RUNNING @ NUM

Figure 3.60: reading rB_VAR_TO_OPC

Stop/Uninstalling the OPC Server

With command
WinCoDeSysOPC /UnRegServer
all entries of the OPC Server will be removed from the registry.

3.9 Creating a MODBUS TCPIP slave interface

Here we show how to create a MODBUS TCP/IP Slave interface on the AWC 500 .
The steps are:

« Add the Ethernet device to the AWC 500 PCM 51 device
« Add the Modbus Slave Device

» Configure the Modbus slave variables for exchange with the Modbus master
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3.9.1 Add the Ethernet device to the AWC 500 PCM 51 device ("—Add Device...")

File t View Project Build Online Debug Tools Window Help

Edi
EEEIE o o 3B X AR e e

=l TP IPMODBUSslave interface
=

[0 [pevice (awic 500 PcmMs1)

Cut

#-8l PLCLogic &
ﬁ EtherCAT_Master (Eth Copy
Paste

Delete

Properties...

B P X

Add Object »

Insert Device...

Scan For Devices...
Update Device...
Online Config Mode. ..
Add Folder...

A T

Edit Object
Edit Object With...
Simulation

Device Configuration  »

Figure 3.61: Add device

Change vendor to 3S — Smart Software Solutions GmbH and select the Ethernet device:
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Name: Ethernet

Action:

Device:

@ Append device (O) Insert device () Plug device () Update device

G T ==

Vendor: ’35 - Smart Software Solutions GmbH

Name

[l Asi Master
ﬂi CANbus

[ crxeER

[l crx-re

[ c1Fx-pE for oM
[ cPen

[ EtherCAT Master

~[{ modbus cam
[ Netx cANbus
m Profibus DP Device
@ SercosIII Master

Vendor

35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH

- [ 35 - Smart Software Solutions GmbH

35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH
35 - Smart Software Solutions GmbH

Version
34.1.0
34.2.0
34.3.0
3440
34.0.0
3440
3440
34.2.0
34.0.0
3.3.0.20
3.3.0.10
34.4.0

[ Display all versions(for experts anly)

Vendor: 35 - Smart Software Solutions GmbH

Information:

]  mname:Ethernet
Categories:
Versiom: 3.4.2.0
Order Number: -

m

Device

Append selected device as last child of

&  (You can select another target node in the navigator while this window is open.)

Figure 3.62: Add ethernet device

I

Add Device

J [

Close

Bl Edt Ver bojct Gud Onine Debug ook Wndow e
F RO X M A%RIE
~ax L
=3 100 1PMODBUSSIaveinterae -
= @ pevce (awc o0 pesy)
=80 rLctogic

Fe
= @ ethemet ethernet)
{8 ModbusTCP_Slave_Device (ModbusTCP Save Deic)

i

7
eraeL ] L

| Propertes

 Fiter ~ | ¥% Sortby - £} sortorder +

<

Propery  Value

Cross Reference Lt

ties| &

Neme: Aplcaton,PLC_PRG SavelnFromaster

Project

Pou

ey

700 |52 e |

MODBUSTCS SLAVE DEVICE i st

Rl F—m—

Variable Acce]
Resa || oenentecoder

oenerte globalintalizations ..

Savelrfromiaster  Deda| oener
Build complete

cax
- [©0eroE]| ® ovamnge) @ smessagets

Object

Posiion

Descrpton

| Precomoie: @ ox

Figure 3.63: Ethernet device added

Add the Modbus Slave (Add Device. .. —+Modbus TCP Slave Device)

Current user: (rabody)

s el colloh

DEIF A/S

95 of 136



4189340738D - AWC 500 - IEC61131-3 programming Communication

File Edit WView Project Build Online Debug Tools Window Help

B S o o § B@EX G080

= TP IPMODBUS slave interfae
=[] Device (awc 500 PCM51)
#2ll PLCLogic

----- EtherCAT_Master (EtherCAT Master)

Ethernet {Ethernet) I
Cut

Copy
Paste
Delete

i M pF e

Properties...

Add Object

L=

Insert Device...
Scan For Devices...

Disable Device

Update Device. ..
=) Add Folder...
[ Edit Object

Edit Object With...

Device Configuration

[
Figure 3.64: Add the Modbus Slave device

From the list select "MODBUS TCP Slave Device":
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G T ==

Name: ModbusTCP_Slave_Device
Action:

@ Append device (O) Insert device () Plug device () Update device

Device:
Vendor: ’35 - Smart Software Solutions GmbH -
Name Vendor Version

ﬂi EthernetIP 35S - Smart Software Solutions GmbH ~ 3.3.0.0
; ﬂi Modbus TCPMaster 35S - Smart Software Solutions GmbH ~ 3.4.3.0
ﬂﬂModbusTCP Slave Device | 35 - Smart Software Solutions GmbH ~ 3.4.3.0

[ Display all versions(for experts anly)

Information:

]  mMame:ModbusTCP Slave Device
Vendor: 35 - Smart Software Solutions GmbH
Categories:
Versiom: 3.4.3.0
Order Number: -

>

1

Append selected device as last child of
Ethernet

&  (You can select another target node in the navigator while this window is open.)

[ Add Device ] [ Close

Figure 3.65: Select "MODBUS TCP Slave Device"

Configure the overall Response time and socket timeout (optional just leave default). The Unit Id is used to identify
the AWC 500 as modbus slave, and shall be used in the configuration of the Modbus master:

broect Buid Onine Debg Toos Wedon b
108 % 1@ - 181 0 |

S8 X g Hodbustce_shave_pevice < x| e <axl
! [T Informsten

Confaured Parameters
41T

Save port: 2 B

o

Unto: f
Holding Registers (4IW): |10 e

gt Registers (6QW):  [10 =

= Sl
i - | 93 sty - st -

Property Value

GomRefeence Lot B “ax
ane: opkatenLC G SovFantser - @ Bd + [ oerats)| ® ovarmnsts) © 4nessazes
tles & 0ex Projet Obiect stion 3

pou
MODBUSTCP_SLAVE DEVICE
pLe_ora

< | pescrption

Droxlgomea] |« = | Frecomoie: @ ox

Figure 3.66: Modbus TCP setup

Corrent user: (1abody)

DEIF A/S 97 of 136



4189340738D - AWC 500 - IEC61131-3 programming

Communication

The settings above create:

10 MODBUS Holding registers from offset 0, to be written with MODBUS Function 06 or 16. They can be read with

Function 03 (4x).

10 MODBUS Input registers from offset 0. They can be read by MODBUS Function 04 (3x)

I/O Mapping:

80P ODELS s e
e ot ver poe add gne D

wodow e

3

- x]

S IC] b D BX MG -G 0
Devies © 8 X (g HodbusTch stave < x| [Fageex
=3 TRPMoDsUSSlaveinterie =)
=@ a0 pcst) HodbusTGo | Modbus TGP Sive Devie /0 Mapping | infornaten)
Chamels
< (@herCATHaste) Varible Mopping Charnel _ Address  Type  Unit  Descrption
Modous Holding Regises
 Devie (HodsusTCPSave Do) E) o wORD
it wmr wow
e wme W
s wws W
W e wowo
s s WoRo
s s WoRo
w7 wwr W0
’ e e W0
" e wms W
= Ca owput Modous nputRegisters
+ & Application PLC_PRG SiaveOuToMasir o Hawe WORD
aw s woRo Proprtes
e w2 WoRo 0 Fiter + | ¥% srtby = £ sortcder
s %Qqu3_|woko Property  Value
aws [T
’ ans wQus wowo
’ ane waue wowo
’ r ww wowo
’ s wawe  wowo
an s WoRo
Resetmapping ][9] Alvays updstevarisbes
Ecobjects
Varible Mspping  Type
# ModbusTCR SoveDe.  “p  loDnModbusTCPSIme
°- " =Mapto exsting varcble
.
s =
Crom Reference st B cax
Nome: Appicaton PLC PRG SevelrFronbaster = @ % Buld - [© 0enoe)] ® owanin) @ messogets)
ties" & Projct Oject Posiion -
Pou var
MODBUSTCP_SLAVE DEVICE  Slo
PCHRS SaveinFromaster D
D0 | oesciptin
D700 | vevees | Pl © 0K

Figure 3.67: I/O Mapping

Current usr: (robody)

Set "Always update variables" if the input variable is not actually used in the program. Specify Bus cycle task to
control what task, should be responsible to execute the MODBUS slave.

Use a modbus master to test the interface e.g. Modbus Poll:

Ven project Gid Onive Debug oo Wndow e

o
Slo - yREXIAYNIB 18 %5% ) |
e SUBIK] 5] nicric @ Modvestce Stave_bevics < | Fax e
=3 T_pMoDsUSSlaventerte -
S 5 ) T AT [HodbsTco] o TGP Save v 0 Hapig | formation]
8 Cramels
Mopping Chamel  Address  Type  CuremValue PrepaedVelue Unt _ Descrption
Modbus Holdng Regises
k] wo %W WORD 1
w ww woo 2
e wwz wom 3
* ™3 MW WORD 4
" e wma wo s
’ s ums wom s
’ e wws w7
’ o Wy woro 8
" o Ao Woro 9
0 e wwe woRo 1231
= 2 oot Modbus IpuRegisters
® & Application.PLC_PRG.SlaveOutToMaster K] qw WORD  -12433.
" Qu wqui wo 0 oparses <
() e %2 wow o ¥ s - | 93 sotby ~ B sortder -
“o e %z wo o resrm—r—
| v v o W=
s mQws woRD 0 ) Modbus Pl - Mopol2 [T
awe XQWG_[WORD |0 File Edit Connection Setup Functions Display View Window__Help.
awr w7 wor> o = = i
; i g o D@ @S| x| [= 5[0 050615 1622 23] 0| 2 W2
' | %o [ o Dlpon (= o)a) | DM
= 2373 Er = 19:1D = 1: F = 04 SR = 1000ms fTx= 2045: Err = 17:1D = 1: F = 16: SR - 1000ms
[T ate] 00w ™
o .4 [ 1
H 9 1 —
2 o 2| 3
f o 3| .
IEC Objeas 4 0 4 5
Varable Mapping  Type 5 0 5 5
# ModbusTCP_Slave De. % loDrModbusTCPSiare 6 o 5| 7
17 0 7 8
‘4 = Create newvariable “p = Mapto sustingvarable 8 0 8 )
B o 9 121
s e opters
Disodetesk  [naask -
Goss Reference st o R x| (v |
lame: Application.PLC_PRG.SiaveOutToMaster Q% Bud
tiesl & P T ——
vou var acce]
MODBUSTCS SLAVE DEVICE S Read
e e
Help, ress L 16
Do [oes | ] , | precampie: @ o

Figure 3.68: Modbus Poll for testingmod

The used configurations in Modbus poll are shown here:

Program loaded

bus interface

Program unchan
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P

Read/Write Definition

-

Read/Write Definition

-

Slave ID: [

= 5|

Fumctian: | 04 Read |nput Registers [3x]

Caticel |

Address: 0

Quantity; 10

Scan Rate; 1000

Dizable
Readwiite Dizabled

Dizable on emrar

[me]

Wiew
Rows

@10 20 50 100

T |

Digplay: | Signed

Protocol address. E.g. 30011 -» 10

Apply

FeadMiite Once

Hide Alias Columng
Address in Cell
PLC Addreszes [Baze 1)

Slave ID:

5.5

Function: | 16 'wiite Multiple Registers

M |

Cancel |

Address: 0

Quanti: 10

Scan Rate; 1000

Dizable
Read wfrite Dizabled

Dizable an errar

[ms]

Wiewy

Flows

@ 10 20 50 100
Dizplay: | Signed -

Protocol address. E.g. 400117 - 10

Apply

Bead/ \w/frite Once

Hide Alias Columnz
Address in Cell
PLC Addrezses [Baze 1)

Figure 3.69: Modbutc; poll configuration

3.9.2 Extending the number of registers

By default the Modbus Slave is limited to max 40. To extend the registers edit the device description file:
c:\ProgramData\CoDeSys\Devices\115\0000 0002\3.4.3.0\device.xml

Locate:

<RangeType basetype="std:USINT" name="AssemblySizeRangeType">
<!— Number I0—Parameters (WORD) —>

<Min>2</Min>

<Max>40</Max> Change to e.g. 500.

<Default>10</Default>
</RangeType>

There is a known bug that is limiting the number of registers to 1000.

3.9.3 Diagnostics

The state of the modbus slave can be monitored by accessing the IEC Objects in the PLC program.
In each cycle the server is executed once. In case of a socket error the reset flag is set, normal request processing
then should continue in the next cycle:

m_ModbusServer () ;

IF (m_ModbusServer. xError ) THEN
:= TRUE;

m_ModbusServer. xReset

loDrvStartBusCycle :=
ELSE
loDrvStartBusCycle :=
END_IF

3.9.4 Demo

/] execute request processing

Errors .ERR OK;

// any errors?
!/l set reset flag
Errors .ERR_SOCK NOTCONNECTED;

See further the demo project "TCP_IP Modbus master loopback.project”

3.9.5 Troubleshooting

If you are unable to connect from the Master to the Modbus slave, try ping the AWC 500 .

3.10 Setting up a MODBUS TCPIP master
To create a MODBUS TCP/IP master the steps are :
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Add the Ethernet device to the AWC 500 PCM 51 device
Add the Modbus master

Add the Modbus slave to the master

Configure the Modbus slave variables for exchange with AWC 500
3.10.1 Add the Ethernet device to the AWC 500 PCM 51 device ("—Add Device...")

File Edit View Project Buld Online Debug Tools Window Help

BEEIE v o 3B X IR e

Devices +~ 7 X
=5 TCR IPMODBUSmaster (=]
=[] [Device (AWcC 500 PCMS51) i
y - # o cut
+@ﬂ PLC Logic
“[{) EtherCAT Master(Ether Copy
Paste
¥ Delete
& Properties...
3 Add Object »
| AddDevice...

Insert Dewice...

Scan For Devices...
Update Device. ..
Orline Config Mode...
Add Folder...

L

Edit Object
Edit Object With...

Simulation

Device Configuration

Figure 3.70: Add device

Change vendor to 3S — Smart Software Solutions GmbH and select the Ethernet device:
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Gere I =

Mame: Ethernet

Action:

@ Append device (7) Insert device () Plug device () Update device

Device:
Vendor: [35 - Smart Software Solutions GmbH hd
MName Vendor Version
ﬂj ASi Master 35 - Smart Software Solutions GmbH = 3.4.1.0
- [ cAMbus 35 - Smart Software Solutions GmbH ~ 3.4.2.0
ﬂj CIFX-EIP 35 - Smart Software Solutions GmbH =~ 3.4.3.0
ﬁ CIFX-PB 35 - Smart Software Solutions GmbH — 3.4.4.0
ﬂj CIFX-PB for DTM 35 - Smart Software Solutions GmbH ~— 3.4.0.0
ﬂj CIFX-PN 35 - Smart Software Solutions GmbH = 3.4.4.0
[ EtherCAT Master 35 - Smart Software Solutions GmbH ~ 3.4.4.0
- (i 35 - Smart Software Solutions GmbH ~ 3.4.2.0
ﬁ Modbus COM 35 - Smart Software Solutions GmbH — 3.4.0.0
ﬂj Nety CANbus 35 - Smart Software Solutions GmbH ~ 3.3.0.20
ﬂj Profibus DP Device 35 - Smart Software Solutions GmbH — 3.3.0.10
- € SercosIII Master 35 - Smart Software Solutions GmbH ~ 3.4.4.0
[7] Display all versions (far experts only)
Information:
ﬂi Name: Ethernet -
Vendor: 35 - Smart Software Solutions GmbH
Categories: EI
Version: 3.4.2.0
Order Number: - 5 %
Append selected device as last child of
Device
&  (You can select another target node inthe navigator while this window is open.)
[ Add Device ] [ Close

Figure 3.71: Add ethernet device
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3.10.2 Add the Modbus master (Add Device... —+~Modbus TCP Master)

[® TCP_IP MODBUS

Edit Wiew Project Build Online Debug Tools Window Help

BH E o« dBRBEXIMALGIR o-018 %3

3

=5 TOP IPMODBUSmaster
=[] Device (AWC 500 PCMS1)
#-B) PLCLogic
m EtherCAT_Master (EtherCAT Master)

m |E|:hemet (Ethernet) 1
Cut

B e

Copy
Paste
Delete

i X 0

Properties...

Add Object

Insert Device...
Scan For Devices. ..
Disable Device
Update Device...
Add Folder...

Edit Object

Edit Object With...

0, @

Device Configuration  »

Figure 3.72: Add the Modbus master

From the list select "MODBUS TCP Master":
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G T ==

Name: Modbus_TCP_Master

Action:

@ Append device (O) Insert device () Plug device () Update device

Device:

Vendor: ’35 - Smart Software Solutions GmbH -
Name Vendor Version
..... ﬂi EthernetIP 35 - Smart Software Solutions GmbH  3.3.0.0

ﬂi | Modbus TCP Master 35 - Smart Software Solutions GmbH ~ 3.4.3.0
ﬂi ModbusTCP Slave Device 35 - Smart Software Solutions GmbH - 3.4.3.0

[ Display all versions(for experts anly)

Information:

]  mMame:Modbus TCP Master -
Vendor: 35 - Smart Software Solutions GmbH
Categories: El

Version: 3.4.3.0

Order Number: - - %
Append selected device as last child of
Ethernet

&  (You can select another target node in the navigator while this window is open.)

[ Add Device ] [ Close

Figure 3.73: Select "MODBUS TCP Master"

Configure the overall Respone time and socket timeout (optional just leave default):

® TCPIP MODBUS masterproject

e £t Ven Boject Bud Debug Tods Wrdow tep

e a-IC] 10825 @) 11
=K g odbus Tcr_taster < x| o8 <
[odbisTCs Haster Conturanon | staus | Informaton
Vot T S
- MODBU:
8 Modaue_TCh Moster (oo ot sodtTmeon(s) [0 2]
[Fraprtes <axl
it | ¥ sty - $hsatontr -
Propery Vaue
B ~ax
c A Eea ~ [© 0erar]® ovarmnots| @ omessases
e i@ Descption Projet Obieet Posion
POU arable Acce Type  Scope Ade
Descrption
00 152 e < W | ) | Fecomsle: @ o

Current user: (1abogy)

Figure 3.74: Configure the overall Respone time
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3.10.3 Add the Modbus TCP slave(Add Device...—+Modbus TCP slave)

0 100 MODALS s~ Ca0s

File Edit View Project Buld Onlne Debug Tools Window Help

FHIS o dBEXIANGIBRI OG-0 %S ) all

1

=450 TCP IPMODBUS master
= [ Device (aWC500 PCM51)

Ethernet (Ethernet)
[Modbus_TCP_Master (Modbus TCP Master)

Cut
Copy
Paste
Delete

WX 0 R e

Properties...

1| Add Object

Insert Device...
Scan For Devices. ..
Disable Device
Update Device...
Add Folder...

L, O

Edit Object
Edit Object With. ..

Device Configuration

Figure 3.75: Add the Modbus TCP slave
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Select the Modbus TCP Slave from the list and "Add Device":

EETT .

Name: Modbus_TCP_Slave

Action:
@ Append device () Insert device () Plug device () Update device

Device:

Vendar: [35 -Smart Software Solutions GmbH

Mame Vendar Wersion

----- m Madbus TCP Slave | 35 - Smart Software Solutions GmbH ~ 3.4.0.0

[] Display all versions(for experts only)

Information:
m Name: Modbus TCP Slave

-
Vendor: 35 - Smart Software Sclutions GmbH E
Categories: H
Version: 3.4.0.0

Order Number: - -

=

Append selected device as last child of
Modbus_TCP_Master

#  (You can select another target node inthe navigator while this window is open.)

[ Add Device ] [ Close

Figure 3.76: Select the Modbus TCP Slave

3.10.4 Configure the Modbus slave variables for exchange with AWC 500

Slave : First specify the IP address of the Modbus slave (here the local IP address is shown) and unit id:

foec IS Qe bip Toos rdw b
B X MR
~ax

o et
12518

vvvvvvvvvvvvvvvvvvvvvvvvv

Brorgoems] e el 0 a

Figure 3.77: Specify the IP address of the Modbus slave
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Channel: On the Modbus Slave Channel page a list of modbus function calls (channels) are add to do the exchange
of variables:

1 TCPP MODBUS masterproect's e 5

Fle Edt Vew Poject Sud Onine Debug Iooks Wndow Heb
HFd a8 L] 3 |1 %
Des ~ 8 X @ Hodbus_Tch_slave ~ x| s8R A x

[Hodbustce v | ModousSove Chre | [ chusTcrsive Confpsaton | HocsTcPSive 10 Magon | Staus | formaten]

Name AccessType Tiigger READOffset  Length  ErorHonding  WRITEOffset  Length  Comment

Propertes cEx
7 riter - | 13 sotby + Blsortorser -

Property Value

)

= BT cax

fros c A% mewt + [0 0ero9] © ovarrs [ @ omesaets
8 Desrton Pea Ot Posiion

POU  Varsble Acces Type  Scope  Addess

Descripton

| precomoie: @ ¢

Corrent user: (rabody)

Figure 3.78: Modbus slave channels

Add a channel by selecting "Add Channel...", these settings shall match the provided modbus features of the
Modbus slave eg. here are 10 variables written from the AWC 500 to 10 holding registers in the modbus slave:

ModbusChannel @

Channel

Name Channel 1

Access Type ’Write Multiple Registers (Function Code 16) -
Trigger [Cydic vl Cycle Time (ms) 100
Comment

READ Register
Offset 0x0000

Length 0

Error Handling Keep last Value

WRITE Register
Offset 0x0000 -

Length 10

[ oK ] [ Cancel

Figure 3.79: Configure Modbus channels

Changing the trigger from Cyclic to RISING_EDGE, creates a boolean variable that can be toggled from the program
to control exchange of variables.

Here after the channel is added to the list:
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Sive ontaraton | NodusTCoSee /0 hagong | it oo

:::::::::::::::::::::::::::::

precompile: @ 06

R0 oo

Figure 3.80: Channel added to the list

Add additional channels to eg read input registers or holding registers from the Modbus slave (eg. here are 10

(length) registers read, starting by offset 0x0000:

F R
ModbusChannel ﬁ
Channel
Name Channel 2
Arccess Type [F‘.ead Input Registers (Function Code 04) -
Trigger [Cydic vl Cycle Time {ms) 100
Comment
READ R.egister
Offset Qw0000 -
Length 10
Error Handling  |Keep last Value -
WRITE Reqgister
Offset Ox0000
Length 1]
] [ Cancel
e

Figure 3.81: Configure Modbus channels

Same way the function is added to the list:
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[® TCP.1P MODBUS master

Fle Bt Ven Bolct Gud Qe [ebg Toos Wndow Heb

vEx

v x

Bross oo |

| precompie: @ oc

Figure 3.82: Channel added to the list

BE RIS 1A% %
e SIIK| | odbun_ e _seve ] =
=& e pmosoUsmesty = ot oG |
2 5 soree curcsmeenss) HodhaTce v | odbus v Charel [ odusTcesive Confipsoton | ModusTcrive 1 Megong | Stas | nformeten
Name READOffet  Lengih  Erorkanding  WATEOft Length  Comment
Chamel 1 120000
Cramerz W ket
[operses
7 it + | % sty - Blsatonter -
Propety Vaue
Gom R et Er—
ne Q % Etherat
| 158 Description Project
POV Voisble Acces Type  Scope  Add
Descrption

Currnt user: (robody)

Init: Here modbus functions can be added to the list, to set registers in the Modbus slave on power up. Add them to
the list using "New. . ." if required.

[® TCP.1P MODBUS master
e Gt yew foict Qud Qe Qebug oo wndow teb

S]] 188 %, |6
Devices

S %

v x

=3 TR IPMODBUSmaster
=@ o 500 PCMS1)

Modbus_TCP_Slave (Modbus TCe Saw)

5 Modbus_Tch_Stave

0 I [ FocuaSove it unTcrive conipwatan | HodbiaTcrive 0 apong| St famten

-x

Une AccessType WRITEOfiiet  DefaultValue  Length  Comment

[ apertes
¢ e = | %Sty - B sortrder -

vEx

Propety  Value

Crom Rafence et B
s Q5 Eeat

| & Descrpton Project
POU Varisble Access  Type  Scope  Address

Bross [sgoowes |

Precompile: © 0

Figure 3.83: Modbus TCP Slave init tab

Descripton

Current usr: (rabody)

I/0O Mapping: Here the PLC variables for excahnge can be linked to the modbus function(channel):
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v & X (5 Hodbus TCP_slave ~ x|
e T 1 I [(oaBCETC S 10 Warns | st | infomaton]|

Varsble Mapring
4 ApplicationLC_PRG MasterouTosove »

(0

» ApplicstiondLC_pRG MastarFromSine

WRITE 1620000 (=00000)
TeC Objects
Varisble Mapping  Type
P Siavel s ModbusTcrsie

Croes Raference Lt
Name:

< x

=8

POU  Verisble Access Type Scope  Address

Project

B [ oeves e , |precamoie: @ ox

Figure 3.84: Linking PLC Variables to the modbus function

Currnt user: (robody)

3.10.5 Diagnostics

The state of the modbus master and each slave can be monitored by accessing the IEC Objects in the PLC pro-
gram.
VAR

MasterError : BOOL;

MasterErrorOnSlave : BOOL;

END_VAR;

MasterError := Modbus_TCP_Master_Instance.xSlaveError; («TRUE if error on the modbus master )
MasterErrorOnSlave := Modbus_TCP_Slave_lInstance.xError; (+«TRUE if error on the particular slave
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3.10.6 Demo
See further the demo project \TCPIP MODBUS Master\TCP_IP_Modbus_master_loopback.project

1 TCP.P MODBUS masterloopbock projct - Cobeys — el
e Edt Vew Project Buld Onine Debug Took Window Help
SEA-IE] 160 85181~ (18615 O ) w |
e SB[ g medbwrcr_stve_pevies % @ e < ] e Bl
By Y T —y £ |y
0 B ) Hodbuircy | Vi 169 Save e 10 Veonr | formtion] [ I I [vebustrss NodhuaTCoSmu (]
%8l mctooe Crames Chamelz
A EhercaT_aster (thercaTasten Varale Moppng Chamel  Addres  Type  CumemtVelve Prepar| || Varable Moppng  Chemel  Addies  Type Curent vaue
- = o 0 dplotenhlCRS. Ty Cmell  sewe  wow sy
+ 0 mopltonnice. B MO wawe woro -7se7 camels | wown  wowo
" w WL woR camel1 | mawz oo
‘o ne wme wo cmel1 | kqws  woo
v e W wo et kqus o
‘e e wwa wo Cumelt | quss o
) s wws wow Cumels | wque o
. e ume wow cumels | wowr  wow
. w wwr wowo camels | wows  wow
‘9 e s woro Chamels | kaws  woRo
‘o e s woR opltonAlC RS Cp Cmelz  wmes  wom e
= ouput Chamelz  wmwi woRo
# @ ApplicationPLCP. Ty awo %QWe WORD -17586 Channel 2 W12 WORD
‘e Qus wans wor cumelz | wwn wow Poparses T
() e na wow Gz s oo it - sty
‘e e naie wow Chamelz s oo g e
I Qe wans WoRo cumeiz s wowo
0 aws WQWS | WORD. Chamelz w7 WORD Property | Vake
= aws waus | woo Chamelz % woRo
‘o . 6w wo Chamelz  wmas  woRo
) e wawe wo
) aw nawo wowo
Rese: mopping
ECobeas or 3
Varsble Magping Type READ 1650006 (-a0006) Rese: mopping
4 MoshusTR SveDe 'y lnMoshusTCoSme
ot
o - Creste new varsble “p =Mapto asting varable aiabie Mapping _ Type
9 Modbus TCoSovel. ‘p  ModtusTCPsime
15 e optons
e T —) o =Cestenenveable % =MHopto eistngarible
G Refeence Lt < x| v x
Name: R 1] T puid ~ ||©@ 0enors) | ® 0 waming(s) | @ 4message(s)
=) Descipton Prject Objet Position -
POU Vrsble Acce Type Scope  Addhess Location Comme|| senerateglobl ntolaatons
geneate coce mulzton.. L
qenerste eloctons.
© e of genented code: 44995 bytes 700 MODBUS ma
© e ofgobaldts: L3672 bytes 3
© Tota sllocstd memary zsfor code snd ot SS6iZ8bytes TGP MODBUS ma.
© enoryare  contains Dta Input, Ot ey nd Ce.. TC9_IP MODBUS ma
Suld compite 0 arrs, Dwarming :ready orcowrlaad! | osserpton
« || Pecomvie: @ 95

Program loaded

Figure 3.85: Modbus maswtner demo

Program unchanged Corrent user: (rabody)

3.10.7 Troubleshooting

Make sure the IP adress range of the Modbus slave fits the address range of the AWC 500 .
ping [slaveip] via SHH connection to test.

To check you can use
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3.11 Setting up NTP (Network Time Protocol) client

The AWC 500 supports NTP (Network Time protocol). This is a client that can access a NTP Server to request time.

In the file /etc/default/rcS:

192.168.113 - PuTTY | B |

t to UTC (GMT), and UIC=no

e a more guiet bootup.

Jete/motd to be editted automatically

Figure 3.86: Edit /etc/default/rcS

Uncomment the line:

#NTPSERVERS="—p 0.europe.pool.ntp.org"

And type in the ip or url of the local NTP server (in this case 192.168.1.122).
For testing with the internet pool of NTP servers set up DNS in /etc/resolv.conf.

Add the nameserver here:

192.168.1,13 - PUTTY = | B |

resolv.conf]

Figure 3.87: Set name server in resolv.conf

Now the NPT Client has been configured so that every time the AWC 500 is rebooted it will try to update the system
time from the NTP server defined in /etc/default/rcS.
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3.11.1 Testing the NTP Client from the command line
To update the system time from the command line type:

ntpd -d -n -9 -p 192.168.1.122

(quits after first successful time update)

ntpd -d -n -p 192.168.1.122

(continues time update)

The command line options present a verbose debug output of the communication with the NTP server.

EP 192.168.1.13 - PuTTY o e S

Figure 3.88: Output from ntpd

To verify that the system time has been updated the date command can be invoked before and after running the
ntp client. The above screen shot show how the system time is changed from 17:30 to 14:16 utilising the NTP
client.

A typical test could look like this:

1. Set system time(to an incorrect time) using the date command(date [yyyymmddHHMM]):

date 201202101730

2. See the current system time :

date

3. Call NTP Client:

ntpd -d -n -q -p 192.168.1.122

4. Call date to see that the system time has been reset to the correct time.

date
In case the system time has not been set correctly repeat step 3 and 4.

Another test is to change the system time on the NTP server if possible and the repeat step 2, 3, and 4 to verify that
the AWC 500 system time is set accordingly to the NTP server time.
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3.11.2 Test NTP server setup (NetTime)

Download the open source NTP server NetTime from Sourceforge
http://sourceforge.net/projects/nettime/files/latest/download

Install the NTP server using the default options in the install wizard.
The server is now running as a service.

3.11.3 Configuring NetTime

NetTime will by defualt run as an NTP client and synchronize the host system time with a public NTP server.

To enable the NetTime server, right-click the NetTime tray icon and select Properties.

About
Exik
pdate Mow

Figure 3.89: Properties for the NetTime server

In the Network Time GUI, see Figure 3.90, click Settings. ..

3

Network Time

Time: F2002012 11:49:49 AM

Last Aftempt: 372002012 11:45:15 AR

Last Sync: J/2002012 11:45:18 Ak +67ms
Mext Attemnpt: 11h 55m 33s

Time is synchronized.

Mode: Wiindows Service Stop

Individual Time Servers:

Server Mame Status Offzet Lag Lazt Errar
0.nettime pool.rtp.ory  Good +G57ms 30ms

1.rettime. pocl.ritp.org  MNat Uzed

2.nettime pool.rtp.org Mot Used

3.nettime pool.rtp.ory Mot Used

Last Errar: Mane

e R

Figure 3.90: Network Time GUI

By Default the checkboxes allow other computers to sync to this computer and always provide times are unchecked.
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€@, NetTime Options E@

Hoztname or P Address Protocol Port Murmber
Time Servers: II.nEettimEe.r:u'u:nl.ntr:n.n:-r'g " SMTP w |1 23 |
|1 nettime pool ntp.org " SMTP w |1 23 |
|2 nettime pool ntp.org " SHTP W |1 23 |
|3 nettime pool nitp .ok " SHTP W |1 23 |
| | O

Update Interval: |12 ||h-:uurs Vl

Retry Interval: |1 ||minutes Vl

Demote Servers after failures.

|:| Allovwy cther computers to sync to this computer

Showy MetTime icon in the system tray at login
Start MetTime service at hootup

Mz Free Run: |24 | |h-:uurs V|

If Time adustnernt grester than |2 | |minutes b | |Adjust System Time »

Automatically Check For Updates every day(s) | Check Mow
Logging Level: lN-:urn‘uaI—V| iewy

[ 8] ] ’ Cancel ]

Figure 3.91: NetTime Options

Check Both Allow other computers to sync to this computer and always provide time to enable the NTP server.
When checking Always provides time the following warning is presented:

Click No, in the Warning dialog which means you are ignoring the risk posed by enabling this option.

Warning [Z_(|

ﬁ WARNING! WARNING! WARNING! WARNIMG!
DO NOT enable this option unless you know exactly what you're doing! !
Enabling this option will allow KetTime to potentially provide incorrect time to other systems!
Wou should only use this option if the system time is being kept accurate from anather time source such as a GPS receiver,
‘ou should ensure that NetTime isn't started until Ehe system time has been correctly set and shut it down when the system time may no longer be valid,

Have 1 convinced you to not use this option?

=

Figure 3.92: Warning dialog

Finally the NetTime Options should be as follows.

DEIF A/S

114 of 136



4189340738D - AWC 500 - IEC61131-3 programming Communication

&, NetTime Options |z E|[z|
Hostname ar [P Address Praotocol Port Mumber
Time Servers:  |0.nettime. pool.ntp.org SMTR w123
1 nettime pool rtpoorg ZMTP w123
2. nettime pool ntpoaorg SMTP w123
3. nettime pool.rtporg ZMNTP w123
w
Update Interval, |12 hiours w
Fetry Interval: 1 minutes %

Demote Servers after |4 failures.

Allowy other computers to eync to this computer
Alvegys provide time (MOT recommended!

Showy MetTime icon in the system tray at login

Start MetTime service st bootup

hizx Free Run; |24 hours w

If Time adjustment greater than |2 minutes W | Adjust System Time %

Avtomatically Check For Updstes every |7 day(z) | Check Mow |

Logoing Level  |Mormal - | iewy

| Ik | | Cancel |

Figure 3.93: Correct set NetTime Options

Click Ok, and the NetTime server is ready to user. In case of connection problems try disabling the host machines
firewall.

Then changing the PC time in Windows manually effects the time set on the AWC 500 .

The UTC time is always transferred between the NTP server and NTP client, and time is presented with the local
time offsets on PC and AWC 500 .
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AWC 500 Server
(NTP Client) (NTP Server)
0) Current time Time Zone setting
Client != Server is Beijing...
03:55:21 (UTC) 12:00:00(UTC+8)
1) Request time —
04:00:01(UTC) | « 2) Response 04:00:01(UTC) | 12:00:01
04:00:01 (UTC) TZ=UTC 3a) New time set
04:00:01 in AWC 500
(CoDeSys RTC
time)
12:00:01(Local) TZ=Local-8 3b) New time set
04:00:01 in AWC 500
(CoDeSys RTC Client == Server
time)

The AWC 500 only operates with UTC time. Full Linux Time zones support is not implemented.
It is a design decision by the DEIF AWC 500 team, that all presentation of the time to the user should be offset from
UTC to local time.

This is to avoid confusion of what time is used in logged files.

The correct localtime when viewing with "date" can still be set up.
And localtime also needs to be handled in the PLC application.

Correct localtime when viewing with "date" can still be set up.

In /etc/profile set the Time zone variable, by adding the lines:

TZ=CST-8 (CST (China Standard Time) —8 hours offset)
export TZ
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— — ~

¥ retc/profile - root@192.168.1,.113 a = [ B |-

AL B bR XA CL BN

# /etc/profile: asystem-wide .profile file for the Bourne shell ({sh{l))
# and Bourne compatible shells (bash{l), ksh(l), ash{l), ...).

PATH="/usr/local/bin: /usr/bin:/bin:/usr/local/sbin: /usr/sbin:/sbin™

EDITOR="/bin/vi" # Needed for packages like cron
teat -z "$TERM" s= TERM="wtl0O" # Basic terminal capab. For screen etc.
if [ ! -e fetc/localtime ]; then
TZI="UIC" # Time Zone. Look at http://theory.uwinnipeg.ca/gnu/glibe/libc 303.html
# for an explanation of how to set this to your local timezone.
export TZ
fi
Z=C5T-8
export T.
if [ -d fetc/profile.d ]; then
for i in fetc/profile.ds/*.sh; do
if [ -r $i ]; then
. 51
fi
done

unset 1
fi

export FATH EDITOR TERM

umask 022

Line: 15/28 Column: 19

Figure 3.94: Edit profile

To see the effect:

~ # date

Mon Feb 20 20:22:04 CST 2012 (Now the China Standard Time (CST) is used)
T o#

~ # unset TZ ( unsets timezone )

~ # date

Mon Feb 20 12:22:15 UTC 2012 ( now showing the UTC time again).

A reboot will use CST again.

Localtime handling in the PLC application

In PLC application we only want the HMI visualization time to show the local time. All logging should still use the
UTC time.
A suggestion for handling is simple offset of the UTC time:

VAR
UTCTime_ms : SysTime;
LocalTime_ms : SysTime;
LocalTime_sys: SYSTIMEDATE;
END VAR

(» Return the UTC time <)

SysTimeRtcHighResGet(pTimestamp := UTCTime_ms);

(» Offsets the UTC time with 8 hours +)

LocalTime_ms := UTCTime_ms + (8+60+«60+1000);

SysTimeRtcConvertHighResToDate (pTimestamp := LocalTime_ms, pDate := LocalTime_sys);

The Time synchronization is floating and takes place up to ever 3rd hour automatically, a scheduled function can be
made like a script instead.
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4 Adding Multilanguage support to
visualisations

Make sure to use the font Arial Unicode Ms. in Windows it needs to be enabled in the fonts configuration before it is
possible to select in CoDeSys.
Each time a text is added in CoDeSys, it is added to the GlobalTextList, together with a unique ID.

Devices v & x EtnerCAT Master |{] GlobalTextist ' ] Visualization | (5] Device ~ x| [TooBox 2 x
=3 multlanguage_demo ~ .| Basic -
= (@ Device (AWCS00 PCMS1) ||| & Pointer
= B0 pLcLogic 5] rectangle

= £ Application
) Library Manager

i

&) Round rectangle

| o ] English & Eipse
PLC_PRG (PRG) > Line
- [ ¢ = : |
i Task Configuratic
ask Configuration Dansk 4 Polygon

& EthercAT_Master

& MainTask — 5? Palyline
= 8 Visualization Manager Common Contrals <
&8 webvisualization Alarm Manager
& visualization

Measurement Controls
[ EthercAT_Master (EtherCAT Master) Lamps/ Switches/ Bitmaps

Special Controls
Properties - ax
 Fiter - | V3 sortby - £sortorder - Mlpxpert

Property Value E
% Element look
= Tets B

Text ficio} B
POUS - ax Tooltip
= j&u/b/lanhgu‘ay; demo = = Textproperties
a GlobalTestst Horizontal alignm -
Library Manager

tical alignment Centersd

B proseasettings m_StsticTasts pstTot

« i ’
Messages
visuzlization
Description Project Object Position B
@ The style color Element-Alarm-Calor'is not defined by the currently active style. Your visualization might be displayedin awrong way. multilanguage_demo  Visualization [Device... Element Nr.2
@ The style color Element-Control-Color'is not defined by the currently active style. Your visualization might be displayed ina virong way. multilanguage_demo  Visualization [Device.. Element Nr.3 El
@ The style color Element-Alarm-Color'is not defined by the currently active style. Your visualization might be displayedin awrang way. multilanguage_demo  Visualization [Device.. Element Nr.3 =)

Precompile: @ 0K

[ Cross Reference List

Current user: (nobody)

Figure 4.1: Texts are added to the GlobalTextList

In GlobalTextList additional languages can be added different from the design language (default)

E;mlﬁlangua e

File Edit View Project | Textlist | Buld Online Debug Tools Window Help
5 = = = | Add Language k gg
Devices Remove Language herCAT_Master GlobalTextlist | @] Visualization | [ff] Device

g %”r”’r"”g“"gf—dm %] Import/Export Text Lists Default Chinese Danish
= Device (AWC 500 A X
— B PLC Logic %] Export All .bet Text List Files Chinese TE TE
= ) Applicati ] Export All Unicode . txt Text List Fles | D3NSk Dansk Dansk
. ) English English English
m Librar} #]  Update Visualization Text Ids )
oLC B Hello bty Hej
~"| (%]  Check Visualization Text Ids
= @ Taskd
& E %] Remove Unused Text List Records
@ MainTask

= Visualization Manager
&8 webvisualization
@ Visualization
m EtherCAT_Master (EtherCAT Master)

Figure 4.2: Add Language
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i N
Choose language ﬁ

Please enter the language name:

[ Ok, ] [ Cancel

Figure 4.3: Choose Language

Unused Static texts can be removed by:

File Edit View Project | Textlist | Buld Onlne Debug Tools Window Help

B EI& | &5 | |

Add Language

DE‘_‘TOES Remave Language herCAT_Master @ Visualization rm Device . GlobalTextList
=0 multilanguage demo %]  Import/Export Text Lists Default Chinese Danish
= [ Device (AWC500 R )
B PLC Logic 5] Export All .txt Text List Files Chinese mE HE
=) applicati¢ ®] Export All Unicode . txt Text List Files Dansk Dansk Dansk
m Libran s English English English
%] Update Visualization Text Ids Hello 7 Hej

PLC_P Check Visualization Text Ids

= @ Task(
& & @ Remove Unused Text List Records

@ MainTask
= Visualization Manager
&8 webvisualization
@ Visualization
m EtherCAT_Master (EtherCAT Master)

Figure 4.4: Remove Unused Text List Records

Insert boxes to change language:

Fle Edt Vew Project Vsuaizaton Buid Onine Debug Toos Window Help

=== $ B X MR- % | |
[0 = iy | | | |
Devices v % X || [ EterCAT Master @] Visualization | ] Devce | ~ x| [Tediex v x
= 1) multianguage demo ) .| Basic |a]
= (@ Device (AWCS00 PCMS1) T [& Pointer
= B0 pLcLogic 5] Rectangle

=-£) Application o o & Round rectangle
) UibraryManager Lello 1 Engish & Blipse
PLC_PRG (PRG) =< Line.
=-[E Task Configuration Dansk [
4 Polygen

& EthercAT_Master

& b = o

=l Visualization Manager e

@& webvisualization Alarm Manager
&) visuslization Measurement Controls
[ EtherCAT_Master (EtherCAT Maste) Lamps/ Switches/ Bitmaps

Special Controls

 Properties B
 Fiter - | % Sortby ~ £)Sortorder ~ [V] Expert

Praperty Value
OnDialogClosed  Configure.
= OnMousecik  Configure.

Change the. 2 defauk

ETE >3 x OnMouseDovn  Configure.
=8 S/bfsnguagi demo - OnMouseEnter  Configure. |
GlobalTedst OnMouseLeave  Configure.
) Library Mansger aficur ~
B projectsettings Change the language of the visualization

& -

« i 0

Messages - r x|
Visualization v | © oerror(s) | @ 6 warning(s) | @ 0 message(s)

Description Project Object Position o

@ The style color Element-Alarm-Color'is not defined by the currently active style. Your visualization might be displayedin awrong way, multilanguage_demo  Visualization [Deviee.. Element Nr.2

@ The style color Element-Control-Color'is not defined by the currently active style. Your visualization might be displayed in a virong way. multilanguage_demo  Visuslization [Deviee.. Element Nr.3 E|
@ The style color Element-Alarm-Color'is not definad by the currently active style. Your visualization might be displayedin awrong way, multilanguage_demo  Visuslization [Device.. Element Nr.3 e

Precompile: @ 0K

B Cross Reference List

Current user: (nobody)

Figure 4.5: Boxes to change language
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Add the "Change the language":

et Cortgraion R WS e

# Close Dialog # Change the language
F Open Dialog

# [ Change the language |
# Change shown Visualization

F Execute command

F  Switch Framevisualization

% \write a Variable

# Execute ST-Code

* Toggle a Variable

-I

[ ok ] [ Cancel |

OnMouseClick

Figure 4.6: Boxes to change language

Write "default” for designer language.

T Ak

F Close Dialog # Change the language
# Open Dialog

& Change the language Language:

# Change shown Visualization default
F Execute command

F  Switch Framevisualization
% \Write a Variable

F  Execute ST-Code

4% Toogle a Variable

Lok ] [ Cancel |

OnMouseClick
Change the language

L]

Figure 4.7: Write "default” for designer language

Or select any of the added languages:
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irmre T =

LCategories:
Languages(Project)
Languages(Libraries)

Type Address Crigin

Insert with arguments Insert with namespace prefix

Structured view
Shaow documentation

Dogcumentation:

[ o« || conca

Figure 4.8: Available-languages

Fle Edt Vew Project Buid Onine Debug Took Window Help

BFE&Glo « fBREX AR -TE%

Devices > * X ] EtherCAT Master GlobalTextList Visuglization Device

~ x| [Teoox - rx

=D ulorgusge doro D Default Chinese Danish
ﬁ,’ é?::ﬁ:;fw Fesy 3 Chinese  FE =B
=€) Application 4 Dansk Dansk Dansk
[ JE— 1 English English English
PLC_PRG (PRG) o ol Lo Hej
=[ Tesk Configuration
2 EtherCAT_Master
- MainTask
= f] Visualization Manager
@ webvisualization
&) Visualization
[ EthercaT_Master (EtherCaT Master)

[Froperies cax

 Fiter = | #3sortby ~ #}sortorder -

Property Value

PoUs v ax
=B multifanguage demo
Q
(i) Library Manager
B Projectsettings

-1 x

Messages
|| © oeror) | ® 0 waming(s) | @ 0 message(s)

visuslization
Project Object Position

Description

Precompile: @ 0K

[B cross Reference it
Current user: (nobody)
Figure 4.9: GlobalTextList
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Devices

= ) multlanguage demo
Device [comected] (AWC S00PCMSL)
= B0 pLcLogic
=€ Application [run]
) Library Manager

English
Dansk
_ = ]

PLC_PRG (PRG)
=[@ Task configuration
& EthercaT Master
8 MainTask
=@ Visualization Manager
&8 webvisualization
&) visualizaon
[ EthercAT_Master (EtherCAT Master)

POUS > x

= &) muttianguage demo
1] GlobalTesttist
) Library Manager
B Projectsettings

Messages

Visualization

- x

i

TooBox

BBBBB

1 [k pointer

5] Rectangle
< Round rectangle

&) Elipse

|| = Line

# Polygon
$ polyline
R ——
Common Controls
‘Alarm Manager
Measurement Controls
Lamps/ Switches) Bitmaps
Special Controls
Properties
 Fier ~

-

¥% sortby = £} sortorder ~ Ml Expert

Propetty  Value

Description

t defined by the currently active style. Ve
ot defined by the currently active style.
“is not defined by the currently active style. Your v

Project

multilanguage_demo  Visu
multilanguage_demo  Visu

multilanguage_demo  Visu

Obj Position

Element Nr.2
Hementnrs ]
Element Nr. 3 -

Precompile: @ 0K

[ Cross Reference List

X:626,Y: 164 RUN Program loaded

Program unchanged

Figure 4.10: Chinese language example

4.1 Set Chinese as default startup language

Current user: (nobody)

Set up Chinese as default startup language in webvisualization(Fixed by CoDeSys 3.4.4.60)
The default startup language by the webvisualization can be changed from "default" to "Chinese" by setting
StartupLanguage = Chinese (in /app/service/codesys/CoDeSysControl.cfg)

-
E fapp/service/codesys/CoDeSysControl.cfg - reot@10.1.20.93

-

E] |-

{

NHE BRBABXE v~ | aME 0 &S

FilePath.2=., *.cfg
[CrpDynamicText]
Startuplanguage=Englis

#5tartuplanguage=Chinese
|

Line: 156157 Column: 24 Character: 13 (0D}

Modified

=

Figure 4.11: Edit CoDeSysControl.cfg

Note: In CoDeSys the default language is still used when opened.
DEIF provides an dUpdate script changing this StartupLanguage.

All fonts on items has been changed to Arial Unicode MS on aSYSTEMOVERVIEW page.
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ToolBox -~ 0 X
Basic -
k Pointer

Common Contrals b

Alarm Manager

Measurement Controls

Properties -~ 0 X
F Filter = | ¥4 sort by - %l-Sort order - Expert

Property Value i
Elementname GenElemInst_84
Type of element Rectangle
= Paosition
X 360
Y 430
Width 430
Height 20 E
+ Center
+ Colors
+ Element look
+ Texts
= Text properties
Harizonta ... Centered i
Verticg®alignment Centered
Fant Arial Unicode M5; 9pt; style=Bold
Font [ ] 255;255;0

+ Absolute movel

+ Relative movement
+ Text variables -

m_pStaticTextProperties..Font

Figure 4.12: Change font to Arial Unicode MS

Tip : Use the "Visualization—Visual Elements List Editor" to walkthrough all text elements.

Interface Editor |C| Hotkeys Conﬁguraﬁonl Elementiist

Type X ¥ Width  Height 1d Name -
5] #0 Rectangle 0 9 801 540 0 GenElemInst_0 [
5] #1 Rectangle i 60 800 0 1 GenElemInst_1
5] #2 Rectangle 460 150 70 20 2 GenElemInst_2
5] #3 Rectangle 460 210 70 20 3 GenElemInst_3
#4 Rectangle 530 150 80 20 4 GenElemInst_4
51 %5 Dactanale 5an 180 n 5 GanFleminat & 2

Figure 4.13: Visual Elements List Editor

4.2 Webvisualisation or Panel PC HMI preparations

For webvisualisation or the Panel PC need to have java installed:

* Online via internet (via www. java.com/get java)

+ Or Offline installation ( jre-6u26-windows-1586-s.exe ) via USB stick: (http://www. java.com/en/download/
manual. jsp)

— Select Windows 7,XP Offline.
— Then save the file to USB stick
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One installed test the visualization with
http://[ip] : 8080/webvisu.htm to view the visualisation

Make this webpage the default startup page of explorer.

4.2.1 How to remove scrollbars

As per default the Internet Explorer shows scrollbars. We propose that the generated webvisu.htm is changed
manually after generating a boot project in offline mode. Then the changes below to webvisu.htm can be made.
Edit /app/service/codesys/visu/webvisu.htm on the AWC 500 .

<HTML>
<HEAD>
<TITLE>CoDeSys WebVisualization</TITLE>
<style type="text/css">
body
{
margin: O;
padding: 0;
overflow:hidden; _
}
</style>
</HEAD>
<BODY scroll="no" style="overflow:auto" > _
<APPLET CODEBASE=. CODE=_3S/CoDeSys/WebVisu/WebVisu.class name="WebVisu"
width="800" height="600" id="webvisuappletV3">
<param name="archive" value="webvisuclient.jar ,visualelements.jar">
<param name="STARTVISU" value="aSYSTEMOVERVIEW">
<param name="APPLICATION" value="Application">
<param name="PLCADDRESS" value="000D">
<param name="USELOCALHOST" value="TRUE">
<param name="UPDATERATE" value="200">
<param name="COMMBUFFERSIZE" value="1000000">
<param name="BESTFIT" value="False">
<param name="WEBVISUTYPE" value="Client">
<param name="ANTIALIASING" value="0">
</APPLET>
</BODY>
</HTML>
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5 Using boot application dUpdate builder

To make it easy to create a CoDeSys boot application package, the boot application .dUpdate builder is used. Then
to do remote update of a project simply update copy the file application.dupate to /tmp/fwupdates on the AWC
500.

The steps are:
1. Delete existing CoDeSys boot application files.
2. Create new CoDeSys bootproject in offline mode.
3. Run build_dupdate.py script from CoDeSys.
4. Test the build of application.dupdate before distribution.

5.1 Step 1: Delete existing CoDeSys boot application files

1. Delete existing CoDeSys boot application files from \boot_application\application:

. # boot_application » application » -

Organize » | | Open Share with + E-mail Burn Mew folder =+ [ @

-~
/e Favorites MNarme Date modified
Bl Desktop L visu 06-12-201113:12
4. Downloads Application.app 06-12-201113:12

Application.crc 06-12-2011 13:12

|\

.. Dropbox

| L

:
=1l Recent Places

- Libraries
@ Documents
J’i Music
[E=| Pictures

E Videos

Ll Computer
&, osDisk (C:)
g wwwroot (V\neptun) () 1
By 2 items selected Date modified: 06-12-201113:12
Size: 532 KB

2. Delete existing CoDeSys boot application visu files from \boot_application\application\visu:
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Q-

<« boot_application » application » visu

[E=REEE S
|43 || Searchvisu P |

Organize » @J Open Share with + E-mail Burn Mew folder = ~ [ @
-~
T Favorites Mame Date modified
B Desktop (54 ApplicationImagePoolCollection 06-12-2011 13:12
& Downloads | || Application.PLC_VISU.cwv 06-12-2011 13:12
1. Dropbox | || Application.PLC_VISU.vars.cwv 06-12-201113:12

"5l Recent Places | | Application.webvisu.cwv

m

06-12-2011 13:12

|| GlobalTextList

06-12-2011 13:12

1% Computer
&, osDisk (C:)

4 Libraries | 4] VisualElements 19-07-2011 17:45
@ Documents | £ | webvisu 06-12-2011 13:12
! Music ||| L2 webvisuclient 19-07-2011 17:15
[ Pictures
B videos

g% wwwroot (Vineptun) (I) - 4 [T}

8 items selected Date modified: 19-07-2011 17:15 - 06-12-2011 13:12
Size: 1,44 MB

e

3. Then the folders should be empty.

- —— T

——

e ——

application » wvisu

Mt_a pplication »

- |$1- | |_Sec.'m’.1 visu O |

Organize « Include in library « Share with + Mew folder

g=

O @

-~

. Favorites s

Bl Deskto,

p
& Downloads
i . Dropbox

5l Recent Places

4 Libraries
@ Documents
Ji Music
[E=] Pictures

E Videos

Lo Computer
&, osDisk (C:)

This folder is empty.

Date modified

s wwwroot (V\neptun) (L) [T}

0 items

b
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5.2 Step 2: Create new boot application from CoDeSys in offline mode
(Online—Create boot application)

['s Pitchmotiondemo_1_4 V3_4.proj

File Edit View Project Visualization Build | Online | Debug  Tools Window Help
HEE &S [ 198 Login Alt+F8
2 Logout Ctrl+F8
=== | | -

POUs | Create boot application

= -@ Fitchmotiondemo_1 4 13 4
GlobalTextList
m Library Manager
[} Project Settings

Logoff current online user
Download
Online Change

Source download to connected device

Devices

Multiple Download. ..

= -@ Fitchmotiondemo_1 4 V3 4
= m AWC_500 (AWC 500 PCM51)
=-B{ pLcLagic
=i} Application
* E.'.l Datatypes
+2 Global Variables
+-[3) POUs

i e Y PR PR,

Reset warm
Reset cold
Reset origin

Simulation

Visualization Manager ]’ﬁ WebVis,

Save the files to the location \boot_application\application using default names:

-
» Save As -

=)

r
=l Recent Places

m

4 Libraries
@ Documents
J’F Music
[ Pictures
B videos

1M Computer
£, osbisk (C)

Organize = Mew folder
Ml Desktop o Mame
& Downloads o .
L wisu
. Dropbox

Date modified

06-12-2011 13:15

L wwwroot (hnept |

L

- - -
Q\U.v| . %« boot_application » application » w | 43 Wll Search application

= o

Type

File foldeq

@

P

3

File name:  shop\Demaos\DEIF Pitch Motion Controllef\boot_application\application\Application] -

Sawve as type: [Boot application files

)

“* Hide Folders

Cancel

Then the boot application files are created:
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= | B ) |

& Downloads
\. Dropbox

[LER
I=i| Recent Places

4 Libraries
@ Documents
J! Music
[ Pictures

B videos

1% Computer

&, osDisk (C:)

g% wwwroot (Vineptun) (I)
VIS Date modified:
i l File folder

| —
o
@u'| |, % boot_application » application » - |5-,- |I| Search app... }3|
Organize » =1 Open Include in library « Share with +  » = ~ [ @
-~
s Favorites Mame Date modified
Bl Desktop . wisu 06-12-2011 13:17

| Application.app
| Application.cre

m

06-12-2011 13:17
06-12-2011 13:17

- 4 i

06-12-201113:17

Option: If you want make a customized version of the webvisualisation, then copy the file webvisu.htm from \boot_application\a

to above path \boot_application.

-

€ IONE

= | B [ |

<« boot_application » application » visu

- |$.,. |I| Searchvisu O |

4. Downloads
. Dropbox

@

=1 Recent Places

4 Libraries
@ Documents
J! Music
[ Pictures
B videos

1% Computer
&, 0sDisk (C:)
g% wwwroot (\neptun) ()
, 8 items

Edit the webvisu.htm if required.

Organize » Include in library « Share with + Burn Mew folder = » [ @
< Favorites | Mame Date modified
Bl Desktop @ ApplicationImagePoolCollection 06-12-201113:17

| Application.PLC_VISU.cwwv
| Application.PLC_VISU.vars.cwwv
__| Application.webvisu.owv

| GlobalTextList

m

&) VisualElements

06-12-2011 13:17
06-12-2011 13:17
06-12-2011 13:17
06-12-2011 13:17
19-07-2011 17:45

| £ | webvisu

06-12-2011 13:17

|| webvisuclient

19-07-2011 17:15
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r — E E; A
.r,-.-\.\"\
@UV .. <« DHEF Pitch Motion Contreller » boot_application » - |¢-,- |l| Search boo.. 0 |
=
Organize » & Open ~ Share with + Print E-mail Burn 2 H= = [l @
-~
<% Favorites MNarme Date modified
Bl Desktop .. applicatiocn 06-12-201113:17
& Downloads | tools 06-12-2011 13:11
.. Dropbox 7| build_dupdate 06-12-2011 11:57
5l Recent Places E || run_update.sh 06-12-2011 11:57
| £ | webvisu 06-12-2011 13:17
4 Libraries
@ Documents
Jﬂ Music
[ Pictures |
B videos
[
1% Computer
&, osDisk (C:)
g% wwwroot (Vineptun) (I) - 4 1L} | s
@ 1 webvisu Date modified: 06-12-2011 13:17 Date created: 06-12-2011 13:11
¢ HTML Document Size: 1,01 KB
5.3 Step 3) Run build_dupdate.py script from CoDeSys
(Tools—Scripting— ExecuteScript File...)
Pitchmotiondemo_1, 3_4.project
File Edit View Project Visuglization Build Online Debug | Tools | Window Help
a2 ==Y | g% 25| | @ Package Manager... |
@mE|D|E’H|. i TN mLibraryReposihory...
POHS [ Device Repository.. i  WebVisualization @ Visualization
__@ Pitchmotiondemo_1 4 V3 4 g License Manager. ..
fl;baITI:)dList @ Visualization Styles Repository...
: ibrary Manager —
B project settings | Scripting ’ | Execute SriptFie... |
Customize... Enable Script Tradng

P

Fos. Reference

Vel Reference 1

x

|De\rices -~ I
[ =3 sitchmntinndama 1217 2

4
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Select build_dupdate.py

The output message:

-
# Choose script file to upen‘ u
mv L.« DEF ch M... » boot_application » | | Search boot_application 0o

Organize v Mew folder == » [ @I
MName Date modified Type Size
. application 06-12-2011 13:17 File folder
J tools 06-12-201113:11 File folder
Ij build_dupdate 06-12-2011 11:57 P File 2KB
File name:  build_dupdate - ’Python scripts (*.py) v]

I Open |vl [ Cancel ]

| Messages
Script Messages

Description
Boot application .dUpdate Builder - Copyright {(C) 2011 DEIF AfS
### Build of .dupdate file started...
### Removing old .dupdatefile
### Include webvisu.htm
### Create checksum file
### Create dupdate file...
### dUpdatefile: application.dupdate build successfulky?

Precompile: 4% 0K

Here after the build application.dupdate file is available in \boot_application:
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2| . <« DEF Pitch Motion Controller » boot_application » - ||

[E=REEE S

Organize » | | Open Share with + E-mail Burn = ~ [ @
-~
<% Favorites Mame Date modified
Bl Desktop 1. application 06-12-2011 13:17
& Downloads . tools 06-12-2011 13:11
1 Dropbox | || application.dupdate 06-12-201113:1

CES
=)

1= Recent Places

4 Libraries

m

| build_dupdate
| run_update.sh
£ | webvisu

06-12-2011 11:57
06-12-2011 11:57
06-12-2011 13:19

@ Documents
J! Music

[ Pictures

I B videos

1% Computer
&, osDisk (C:)
g% wwwroot (Vineptun) (I)

- 4 1] 3

application.dupdate Date modified: 06-12-2011 13:21
Size: 1,98 MB

DUPDATE File

5.4 Step 4) Test the build of application.dupdate before distribution.

To update the application on the AWC 500 copy application.dupdate to /tmp/fwupdate

File Commands Mark Session View Help
Address | /tmp/fwupdates L=
aro-BEAD TaxE s D mP B oS
& [ 5 -[T] pefaur - -
“ || Name Ext . Size Changed
[ application.dupdate | 2078720 06-12-2011 13:21:45

2.030 KiB of 2.030 KiBin 1 of 1 =) SFTP3 OO 0:15:15

4

The uses the same procedure like updating firmware on the AWC 500:

After successful update the file Update_success is available:
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e A Er=

File Commands Mark Session View Help

Address | /tmp

&= - | ﬁ _?fo?lﬁ‘m@%{‘%

* || Name Ext . Size Changed
. fwupdates 06-12-2011 12:53:03

| |Update_success 0 08-12-2011 12:53:08

8 sre3 0:15:30 4

0Bof 0Bin0of 2

The application.dupdate unpacks it self to /app:

Eile Commands Mark Session View Help

Address | /app/service/codesys/app
& - - (2 ﬁ @@Xf?ﬁ‘mgﬁé%
Ext Size Changed
545,268 08-12-2011 13:18:40
28 06-12-2011 13:18:40
8192 06-12-2011 13:18:48
8229 06-12-201113:18:48
0 06-12-2011 13:18:47

“ || Name

H | |Application.app
| Application.crc

@ Stdlogger.csv

@ Stdlogger_0.csv

@WebSewerLog 5V

. supervise
- | visu -

| 3

8 sp3 & 0:18:17 4

4 m

0Bof 548 KBin Daf 5
- -

and to /visu:

e S EE—

Eile Commands Mark Session View Help

Address || /app/service/codesys/visu - 35
Gro - BEAR TAaXE s SRR B
& - @ -[ig]  Defaut T

. Size Changed o

* || Name Ext

H || Application.webvisu.cwy
|| GlobalTextList.bet

|| VisualElements.jar

1399 06-12-20111317

1103 06-12-20111317
BI3.918 19-07-2011 17:45
=] webvisu.htm | 1041 06-12-201113:21
i |l | webvisuclient.jar 660495 19-07-2011 1715
| supervise -

] 3

1 wisu ||« 1
8 se3 O 0:16:2% 4

1.041Bof 1479 KiBin 1af 8

Details about the update can be found in /app/log/syslog:
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T e e T W W o)

Tar extracted, Running
un_update.sh: Dupda run update
€ ./run_update.sh: Check sum: on files listed in sha25ésum.txit

un_update.sh: run upda

./run update.sh: applicatiol
un_update.sh: applicat

./run update.sh: applicatiol su/Bpplicatio:
un_update.sh: applicat E prplic

./run update.sh: applicatiol su/Bpplicatio:
un_update.sh: applicat E prplic

./run update.sh: applicatiol -
un_update.sh: applicat

./run update.sh: applicatiol au/ igu.htm:
un_update.sh: applicat c iguclient.

./run update.sh: Check sum:

./run_update.sh

root: Finish codess

Eth T maste
ting device 0

Bus scanning pleted in 1648 ms.
Slave stated:

2|
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
&
[
&
[
&
[
&
[
&
[
&
[
&
[
&
]
&

0 3y
kernel: [ 1344.082314] EtherCAT 0: Master thread exited.
1 |

Column: 2347
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6 Using DEIF VisuLoader

6.1 Purpose of the VisuLoader

The DEIF VisuLoader application is an alternative to using a web browser to display the CoDeSys Web Visualization.
It has two main purposes:

1. Enabling auto-reconnecting (in many cases) to the controller in case of connection loss due to either power
reset of the AWC 500 or disconnection of the Ethernet.

6.2 Installing the VisuLoader

6.2.1 Java installation

If not already installed, install Java 7+ JRE on all panel PCs

6.2.2 Copy files
» Copy VisuLoader.jar to panel PCs C:\visu\
» Copy runVisuTower.bat to tower panel PC Windows startup folder

» Copy runVisuNacelle.bat to nacelle panel PC desktop

6.2.3 Edit files
 Edit runVisuTower.bat and change:
— Controller IP address: e.g. IP=192.168.20.13
— PLC address (hex): e.g. PLCADDRESS=000D
— Visualization start page: e.g. STARTVISU=aSYSTEMOVERVIEW
 Edit runVisuNacelle.bat and change:
— Tower panel PC IP address: e.g. towerip=192.168.20.14
— Controller IP address: e.g. IP=192.168.20.13
— PLC address (hex): e.g. PLCADDRESS=000D
— Visualization start page: e.g. STARTVISU=aSYSTEMOVERVIEW

6.2.4 Configuring
Tower panel PC or single panel setup

It is recommended that the tower panel PC will have the runVisuTower.bat file located in both the windows startup
folder (for automatic startup on panel PC power on) as well as on the desktop for easy manual startup.

Nacelle panel PC

This panel PC should have the runVisuNacelle.bat located only on the desktop for manual starting, since the visual-
ization should only be active when servicing the Nacelle and people are physically present.
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6.3 VisulLoader features

6.3.1 Automatic reconnection

The VisuLoader will try to reestablish the connection to the PCM5-1 in case of connection issues. In some special
cases, reestablishing the connection is not possible and the VisuLoader will need to be manually restarted. These
cases include if connection is lost during the initialization phase.

6.3.2 Tower Panel Lockout

In case the VisuLoader is opened on the Nacelle panel PC (if exists), the Visualization on the Tower Panel PC will
be locked from interference by any user. This situation continues until the VisuLoader is closed on the Nacelle Panel
PC.

6.4 Using the VisuLoader
6.4.1 Running the VisuLoader

On the Tower Panel PC the VisuLoader will automatically open when the panel PC is turned on.
On the Nacelle Panel PC the VisuLoader should be manually started by double clicking the "runVisNacelle.bat" on
the desktop.

If needed the VisuLoader can be manually restarted by closing it using the button in the upper right corner and then
started again by double clicking the "runVisu. . .bat" located on the desktop or in the windows startup folder.

6.4.2 General info

Note that it is not possible to do any action on the Tower Panel PC (including exiting the VisuLoader) as long as the
VisuLoader is active in the Nacelle Panel PC.
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DEIF A/S reserves the right to change any of the above.
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