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AC500 V3 DIAGNOSIS IN THE IEC APPLICATION EXAMPLE

Disclaimer

A. For customers domiciled outside Germany /
Flr Kunden mit Sitz auBerhalb Deutschlands
»Warranty, Liability:

The user shall be solely responsible for the use of this products described within this file. ABB
shall be under no warranty whatsoever. ABB's liability in connection with application of the
products or examples provided or the files included within this products, irrespective of the
legal ground, shall be excluded. The exclusion of liability shall not apply in the case of inten-
tion or gross negligence. The present declaration shall be governed by and construed in ac-
cordance with the laws of Switzerland under exclusion of its conflict of laws rules and of the
Vienna Convention on the International Sale of Goods (CISG)."

»Gewahrleistung und Haftung:

Der Nutzer ist allein fiir die Verwendung des in diesem Dokument beschriebenen Produkte
und beschriebenen Anwendungsbeispiele verantwortlich.

ABB unterliegt keiner Gewahrleistung. Die Haftung von ABB im Zusammenhang mit diesem
Anwendungsbeispiel oder den in dieser Datei enthaltenen Dateien - gleich aus welchem
Rechtsgrund - ist ausgeschlossen. Dieser Ausschluss gilt nicht im Falle von Vorsatz oder gro-
ber Fahrlassigkeit. Diese Erklarung unterliegt Schweizer Recht unter Ausschluss der Verwei-
sungsnormen und des UN-Kaufrechts (CISG)."

B. Nur fir Kunden mit Sitz in Deutschland
»Gewahrleistung und Haftung:

Die in diesem Dokument beschriebenen Anwendungsbeispiele oder enthaltenen Dateien be-
schreiben eine moégliche Anwendung der AC500 bzw. zeigen eine mogliche Einsatzart. Sie
stellen nur Beispiele fiir Programmierungen dar, sind aber keine fertigen Losungen. Eine Ge-
wahr kann nicht dbernommen werden.

Der Nutzer ist fir die ordnungsgemaBe, insbesondere vollstiandige und fehlerfreie Program-
mierung der Steuerungen selbst verantwortlich. Im Falle der teilweisen oder ganzen Uber-
nahme der Programmierbeispiele konnen gegen ABB keine Anspriiche geltend gemacht wer-
den.

Die Haftung von ABB, gleich aus welchem Rechtsgrund, im Zusammenhang mit den Anwen-
dungsbeispielen oder den in dieser Datei enthaltenen Beschreibung wird ausgeschlossen.
Der Haftungsausschluss gilt jedoch nicht in Féallen des Vorsatzes, der groben Fahrlassigkeit,
bei Anspriichen nach dem Produkthaftungsgesetz, im Falle der Verletzung des Lebens, des
Korpers oder der Gesundheit oder bei schuldhafter Verletzung einer wesentlichen Vertrags-
pflicht. Im Falle der Verletzung einer wesentlichen Vertragspflicht ist die Haftung jedoch auf
den vertragstypischen, vorhersehbaren Schaden begrenzt, soweit nicht zugleich ein anderer
der in Satz 2 dieses Unterabsatzes erwihnten Fille gegeben ist. Eine Anderung der Beweis-
last zum Nachteil des Nutzers ist hiermit nicht verbunden.

Es gilt materielles deutsches Recht unter Ausschluss des UN-Kaufrechts."
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2.1

2.2

2.3

Introduction

Scope of the document

This application example shows how to integrate and use the function blocks to get the diag-
nosis messages in the IEC601131 program of an AC500-V3 PLC

Compatibility

The application example explained in this document have been used with the below engineer-
ing system versions. They should also work with other versions, nevertheless some small ad-
aptations may be necessary, for future versions.

e AC500V3PLC

e Automation Builder 2.4.1 or newer

(3
Overview
" . 1 Automation Builder - AB
Source of Diagnosis , ~
Device tree: IEC program: WEB cliont
CPU S - Code i.e. Internet o5 LRl

client client

/| |~VObus _ Di explorer
1/O bus /1 |- nterfaces Diag POU 1 | . .
/ _coMm1 - Diag POU 2
COM1 / o o e
CAN interface I -ETHL - Data server
I - ETH2 ;
CM 1 CM 1.6 - IEC Variables J
CM 2 ‘I N ‘.‘ :
\ |
Ethernet ETH1 \ PLC | weB | | Gateway
Ethernet ETH2 \ ‘ N fEE
Onboard 1/O \\_K ) T T—I—T
- N\
Option board 1 4 -{ Diag POU(s) IEC variables

Option board 3 Diagnosis System «L’

A 4

Display

Fig. 1: Overview of the diagnosis system
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AC500 V3 DIAGNOSIS IN THE IEC APPLICATION EXAMPLE

3 Diagnosis in the IEC Code

3.1 Diagnosis library

For the diagnosis the ‘Diag’ library is used. With the help of this library and the methods of
the Diag function block the diagnostic messages can be read into the IEC code.

+-|_ ACS500_Diag =Diag, 1.3.4.2 (ABE)
H- [l ac

AC500_Diag 13.42

csi

=) Disg, 1.3.4.2 (A85)

a’l; history
=12 Function Blocks
=-[8 piag

~| InputsfOutputs Graphical Documentstion

Diag.GetFirstValAndTxt (METH)

z —' Ack METHOD GetFirstValAndTxt : AC500_DiagTypes ERROR_ID
=0 Get
S5 val Get first (oldest) diagnosis of all devices, numeric and textual
=10 valAndTxt InOut
0 Ext Scope  Name Type Comment

|_;|G| GetFirstvalandTxt
P GetlastvalAndTxt
[Fa GethlextvalandTxt
Fﬁ GetPrevvalAndTxt
=D Num
[F4 numClass
[ NuniTotal
+-12) Functions

Return | GetFirstvalandTxt
Inout | Dataval

ACSes_DiagTypes.DIAG_VAL_TYPE

DataTxt AC589_|

iagTypes.DIAG_TXT_TYPE

Acsee_DiagTypes.ERROR_LD

variable to write data to
variable to write text to

It is possible to get the values in a raw value format or a text format.

=5 DiagTypes, 1.2.4.1 (A55)
X history
*- (2 Erums
=2 Types
1 DIAG_TXT_TYPE

e —

Inputs/Outputs  Documentation

DIAG_VAL_TYPE (STRUCT)

TYPE DIAG_VAL_TYPE : STRUCT

Diagnosis of a single node/device as plain numbers and enumerations

InOut
Name Type Initial Comment
dtTimestamp DT DATE_AND_TIME#1970-1-1-0:0 | RTC time of event
uiMs UINT 0 Milliseconds of event
eClass teClass teClass.eDiagClass_4_\Warning Severity of emror event
szDevice STRING{(80) " Name of device
eEvent teEvent teEvent.eDiagEvent_Disappeared | Type of event
eHwinterfaceld teHwld teHw!d eDiagHwld_CPU Identifier of hardware interface
dwSubSysteminfo | DWORD 0 Any number describing detaillocation within
device, device specific
dwAdditional DWORD 0 Additienal number describing detail/location
within device, optional, device specific
udErrorCode UDINT 0 Error code
uiSizeExtDiag UINT 0 Number of bytes of extended diagnesis data
hSource RTS_IEC_HANDLE RTS_INVALID_HANDLE internal reference needed for text convertion
pConn POINTER TO 0 internal reference needed for text convertion
loStandard loConfigConnector
= DisgTypes, 1.2.4.1(458) | InputsfOutputs Documentation
#¢ history
$ G e DIAG_TXT_TYPE (STRUCT)

i —

o TYPE DIAG_TXT_TYPE : STRUCT
DIAG_VAL_TYPE

Diagnosis as interpreted text

InOut
Name Type Initial Comment
szDiag STRING(512) Diagnosis entry as text
szColumn | STRING(1) Character to be inserted as separator between columns

The IEC variables in the code can be visualized or shared to any other system.

Further information can be found in the library description or the online help.

 Hep
Ot 4 | Goontes Yindex A sesch | Q)
Contants SUETK|  ougaoss m IEC appication a»

ABB -

PLC Automation win V3 CPUs > Diagnosis and dabugging for ACS00 V3 products > The diagnosis system > Diagnosss in IEC application

Diagnosis in IEC application

sagness messages of the whoke PLC
messages of a device

ang enumerations) are defined In the brary ACS00_DgTypes

. The Merary is automatically ncluded in PLC project

pes In Worary AC

For outout of dlagnosis messages In 1axtual format Automation Buger and IEC appication use text ists. Both application use the same text sts. Tha taxt ists are part of the device descrption. When Inserting a new device N

devic trse of project, e CoMesponding text kst i 1ba0ed. This text Ilsts ars part of PLC program and wil be downloaded Into the PLC
SUOUR] ) MG () tbwyduam L) Disg V3PC X
oo zc =0 Defoult o
|| en_10 Madium has simost usedits  Medium has simost used its
Em_17 Ermor setting posometer Errorsetting porn
En_18 Atlesst ane nat found Atlesst cne nct found

Em_19 Unable 10 read ot ksast ane Unable 10 red ot sast one
Em2 Resource fiiure

Er_20 It volue of “arror LED"
Em_21 Irrealed value of “check bette
Erm_22 toization Error ot initefizotion

Em_23 Virong version of firmware. Vitang vessica of fimwere
Er 3 Temeout Teneout
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3.2

3.3

Functionality of the program

The Program Dijagnosis should be called by any slow task with a low priority. The Diagnosis
program is reading all active diagnostic messages as values and text type. With the method
CreateVisuDiagStruct the message in value and text format is stored into a structure.

The Diagnosis program is storing these messages into an array. This array asErrVal/has a
maximum size of 100 entries. This size can be changed. It is used for the visualization or can
be shared to other systems.

Active diagnostic messages

Timestamp Class  |Device Interface  |Message -
1 |DT#2021-08-11-12:05:56 E4 C1502_10 Coupler1 |Subslot 0x1,5500 Diagnosis, Mo process voltage UP or UP3 -= Check process voltage
2 |DT#2021-08-11-12:05:56 E4 C1502_I0 Coupler1 |Subslot 0x1,5500 Diagnosis, Process voltage UP or UP3 too low -= Check process voltage
3 |DT#2021-08-11-12:05:54 [E4 cD522 1/0 Bus Process voltage switched off
4 |DT#2021-08-11-12:05:54 E3 CcD522 1/0 Bus Process voltage too low -= Check process voltage
5 |DT#2021-08-11-12:05:44 |E4 AX522 1/0 Bus Channel 4 Measurement overflow or not configured module e

Further information can be found as comments inside the code.

Including the diagnosis functionality into an existing
project
The application example ‘AC500_V3_Diagnosis’ can also be used with other hardware. The ex-
port file which is also included in the package can be imported to existing applications.

1. Open the project where the diagnosis functionality shall be included

It is possible to include the export file to the POUs or to any PLC Application. Here the
import to the POUs is shown. In case of importing it to the application skip step 2
and select “Application” in step 3.

2. Open the POUs tab

8 ForlmportingDiagnosis. project - Automation Builder 2.4 - Premium - o x

File Edit View Project Build Online Debug Tools BACNet IEC61850 Window Help

B HE iz A=
Devices - 3 X
= ‘@) ForimportingDiagnoss ~|a
= T PLC_ACS00_v3 (PMS650-2ETH - TBS620-2ETH)
=l PLC Logic

= Application
i) Library Manager
PLC_PRG (PRG)

= [Z8 Task configuration

S @ ek CrossRe.. v & X | Message.. v & X

& pic_rrG |

3 10.Bus
= Interfaces
K coM (<Empty>)
K CAN (<Empty>)
= £ Ethernet
=] EmL [P settings)
£ NetConfig (NetConfig) hd

_{:Dw:ele POUS ' < LANKS >

@ Project user: (nobody) @ Lastbuid: € 0 & 0 Precompile o

Symbol  POU Description

3. Select the project name here ‘ForImportingDiagnosis’ and click Project>Import>Pro-

4. Open the AC500_V3_Diagnosis.export file
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5.

10.
11.

12.
13.
14.

AC500 V3 DIAGNOSIS IN THE IEC APPLICATION EXAMPLE

Click “OK”

Import

Please select the items which should be imported.
Allitems will be imported below the node which is currently selected in the navigator.
You can change this selection while this dialog is open.

Currently selected target object: (Root)
Insertable items:

- [ & Ec_oisgross

% DIAG_VISU
Disginterface

Diagnosis

B CreatevVisuDiagSnuc
&) Diagnosisist

i Library Manager

Show Contents... Cancel

Find the new objects in the POUs tree or below the Application

Change back to Devices
@
Right-click the Task Configuration and select ‘Add object’
Add another task to the project
Add another object to the new task and select Program C

With the input assistant browse to ‘Diagnosis’

all

Ohyect name.

) msmo §
= ey e | o
o T e—————
Sross B Pugoncal

L YTy Fo— g Lo

et = rA- -

ot 1 et Amiant
Textsearh

Objoct pah
PLE_ACS00 V3Pl LogepplicatniTaskConfuratiniDiaposa Fograns

EdSmuctred vew

PROGRAM Diagnass

[ CPU Diagross |Program is resding 31 G3QOsUC messages and fsts them
o shared wia symbal conigration

M inke 3 arcay | Array can be

Conce

Confirm with ‘OK’ and ‘Add’

Double click the new task here called ‘Diagnosis’

Use a low priority for this task and a high cycle time. Disable the watchdog.

Here Prio 16 and task cycle time 500ms is used

Diagnosis £ Diagnosis X
Configuration

Priority (0.16 % |16

Type

&) Cydic ~ Interval (e.g. t£200ms) |SUU

Viatchdog
[]Enable

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

Sensitivity 1

& Add Call % Remove Call [ Change Call | # MoveUp & Move Down |~ Dpen POU
poU Comment

&) Diagnosis

15. To visualize the Diagnosis messages, drag and drop the ‘DiagnosisList’ from the ‘Cur-

rent project’ to any existing visualization
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34

Devices

+ 0 X

/@ Visualization X

= -- PLC_ACS500_v3 (PM5650-2ETH - TB5620-2E

> a

-

~

R

Common controls e

=-E)l] PLC Logic
- a Application Alarm manager
+-I2) Diagnosis

.T] Library Manager

-[E] pLC_PREG (PRE)
= @ Task Configuration

@ VisuElems. Visu_Prg

Measurement controls

Lamps/Switches/Bitmaps

= ¢ Diagnosis Special controls

; @@ e Date/Time controls
= Task

- Bacrre ImagePoolDialogs
=52 VISU_TASK

L

—

= E Visualization Manager

..... ﬁ WehVisu om—
@ Visualization
10 Bus DiagnosisList
=g Interfaces

-E COM {<Empty =)
~K  CAN (<Empty>)
-E Ethernet

=@ Em1 (P settings)

----- ﬂi MNetConfig (NetCaonfig)

—.fl ETan o Satnact

100% &R v

16. The project can now be compiled and downloaded including the diagnosis features.
All active diagnostic messages will be displayed in the visu and are available in the
program in the array ‘asErrVval’

Active diagnostic messages

1items

(] &

Timestamp Class  |Device Interface  |Message
1 |DT#2021-08-11-12:05:56 |E4 C1502_10 Coupler1 |Subslot 0x1,5500 Diagnosis, Mo process voltage UP or UP3 -= Check process voltage
2 |DT#2021-08-11-12:05:56 E4 C1502_10 Coupler1 |Subslot 0x1,5500 Diagnosis, Process voltage UP or UP3 too low -= Check process voltage
3 |DT#2021-08-11-12:05:54 [E4 cD522 1/0 Bus Process voltage switched off
4 |DT#2021-08-11-12:05:54 E3 CcD522 1/0 Bus Process voltage too low -= Check process voltage
5 |DT#2021-08-11-12:05:44 |E4 AX522 1/0 Bus Channel 4 Measurement overflow or not configured module

Missing TextListUtils library

Depending on the used Automation Builder installation it could be that the TextListUtils li-
brary is not installed to your library repository. If this is the case an error like shown below
will be visible.

Library Manager + | 1 ermor(s) |® 0 warning(s) |0 0 message(s) | ¥ %
Description Project
| Could not open library "#TextlistUtils', (Reason: The library TextListUtils, 3.5.8.10 (System)' has not been inst... | AC500_V3 Diag

To solve it open the library manager. Depending on where you inserted the code the library
manager in the Devices or POUs tree. The missing TextListUtils library can be installed by
clicking “Download Missing Libraries”. Then the library is downloaded and installed from the
CODESYS store.
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(i) Library Manager x -
Add Library < Delete Library | 7' Properties = Details | & Download Missing Libraries | 5] Placeholders !

Nam Namespace Effective version
| AC500_Diag = Diag, 1.3.4.2 (ABE) AC500_Diag 1.3.42 ]
&[0 System_VisuElem3DPath = VisuElem3DPath, 3.5.15.0 (System) VisuElem3DPath 3.5.15.0 ]
-0 System_VisuElemCamDisplayer = VisuElemCamDisplayer, 3.5, 15.0 (System) VisuElemCamDisplayer 3.5.15.0 ]
%[0 System_VisuElemMeter = VisuBSlemMeter, 3.5.15.30 (System) VisuElemMeter 3.5.15.30 ]
-0 System_VisuElems = VisuElems, 3.5.15.30 (System) VisuElems 3.5.15.30 ]
#-[I System_VisuElemsAlarm = VisuElemsAlarm, 3.5.15.0 (System) VisuElemsAlarm 3.5.15.0 ]
|0 System_VisuElemsDateTime = VisuElemsDateTime, 3.5.15. 10 (System) VisuElemsDateTime 3.5.15.10 ]
- |0 system_Vis. Control ntrols, 3.5.15.0 (System)  VisuElemsSpecialContrals  3.5.15.0 ]
() System_VisuEemsWinControls = VisuElemsWinControls, 3.5. 15,20 (System) VisuBlemsWWinControls 3.5.15.20 ]
1 system_VisuBlemTextEditor = VisuElemTextEditor, 3.5.15.0 (Systam) VisuBlemTextEditor 3.5.15.0 ]
| system_VisuBlemTrace = VisuElemTrace, 3.5. 15,20 (System) VisuElemTrace 3.5.15.20 ]
| system_VisuElemXYChart = VisuElemX¥Chart, 3.5.15.0 (System) VisuElemXYChart 3.5.15.0 ]
-0 system_visunputs = visuinputs, 3.5.15.0 (systam) visuinputs 3.5.15.0 ]
L system_visunativeControl = VisuNativeControl, 3.5.15.0 (Systam) VisulNativeContral 3.5.15.0 ]
L Textuistutls = TextUstytls, 3,5,8.10 (System w ]
‘M&ages-mlﬂ 2 error(s), 0 warning(s), 0 message(s) - x
Precompile « [& Verrorts) [& owarningls) [@ 0 messagels) | % ¥
Description Project Object
© C0045: Identifier TLU' not defined ACS500_V3_Diagnosis CreateVisubiagStruct [V3_CPU: PL
Downlead Missing Libraries X
Library Status Download URLs
TextListUtils, 3.5.8.10 (System) https:ffstore.codesys.com/CODESYSLibs/System/ TextListUtils/3.58.10
Download | | Close
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