APPLICATION EXAMPLE

AC500 TIME OF OPERATION
STORE TIME OF OPERATION IN AC500 V2
AND EXCHANGE IT WITH CP600




Contents

1 Disclaimer 3
2 Introduction 4
2.1  SCOPE Of the AOCUMENT ...ttt ettt se e ns 4
2.2 COMPATIDIITY oottt ettt ettt sttt et 4
2.3 OVEIVIBW ittt ettt ettt et e st e et st st et st et st et et e sesseeseese e st esseseessensesaessenssneensensens 4

3 AC500 Program 5
3.1 Function block “FB_TIME_OF_OPERATION ... ieeeeeeeeeeeeeteeereeeteeeeeeeseeeesseessesneeesseens 5
3.11 DESCRIPTION: ..ttt ettt s vt e s ae e s te st e s st e saaesee s seessneessaessssesssnsnnes 5

3.1.2 INPUTES ceeeeeet ettt ettt ettt et s st e s st e st e s e e s sae s est e s saessse e saesseesnaessneenes 6

3.13 IN_OUTPULS ..ttt ettt et eeee st e s st e s et e st e s mteseeenee 6

3.14 OUEPULS ettt ettt e st e st e et st e s st e st e e et e e e e s me e s meesanees 6

3.2 VisUQlZAtioN iN CODESYS ...coiiiiirieietrtrtetetet ettt ettt st ettt s s st st e e s e s e sae s e e e ens 6
3.3  Symbol configuration for variables for CPBOO ..........ccoceerererirerirerererreeeeeee e 7

4 CP600 Project 7
A1 CONFIGUIATION ettt sttt et sse s se st s se e e e se e saenesnenessenes 7
4.2  ONENE STMUIALION .eoieiieieiee ettt ettt ettt et et e e e e et et e e eneens 9

5 Distribution 10
5.1 APPICATION PrOJECT ..ottt sttt sttt st et 10
B.2  EXPOIT fIlE ettt ettt e et be e e e e e re e s e e seereereereeraeaeereereeseeseenaans 10

3ADR010829, 1, en_US



AC500 TIME OF OPERATION

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 mdégliche 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 fur die ordnungsgemaBe, insbesondere vollstandige 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 Introduction

2.1 Scope of the document

Calculate the time of operation of any device with an extra function block.
Store this time and the number of starts as retain persistent variable.

In the CP600 these times can be shown and preset. Transfer from and to AC500 is made via
several variables for seconds, minutes, hours and total seconds.

2.2 Compatibility

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

e AC500V2PLC
e Automation Builder 2.4.1 or newer (export file can be imported in older versions)

e Panel Builder 2.8.1 (447)

2.3 Overview

Time of operation
12 16: 40 hh:mm:ss

44200 Seconds total

®, PRG_TIME_OF_OPERATION (PRG-FED) [Er=E =] | Evis_Test
{ ToOp_TOD = TOD#12:16:40

0001f " device_on = JRUE ~
FB_TO0_DEV1

Number_of_staris =3

Time_of_operation_sec = 44200
000
001

-
ui_Pre_Sec=0

~
FB_TOO_DEV1
FB_TIME_OF_OPERATION ¢ =
device_on—|ON SECONDS(————————— ==
~IRESET WINUTES| -~
XPreset-[PRESET HOURS|
ui_Pre_Sec=0-|PRE_SEC DAYS)| i TOD#12:16:40
ui_Pre_in=14-{PRE_MIN YEARS|
ui_Pre_Hours=12-PRE_HOUR BATT_WRN|
Ui_Pre_Days=0-PRE_DAY BATT_ERR)
-PRE_YEAR TOO_TIME{—t_ToOp=T#736m40s0ms & Gm“‘ﬁ”i:‘;: 55 ’?”E”?’
Number_of_starts=3-{NO_STARTS » TOO_TOD|—t ToOp_TOD=TOD#12:16:40 A dw hours =12
Time_of_operation_sec=44200-{TIME_OF_OP > w inutes = 16
aw_seconds = 40
ui_Pre_Min =14
<

FB_TOO_DEV1.SECONDS=40——dw_seconds=40

1To0p = TET36m40s0mS
uL_Pre_Hours = 12

: 14: 0 dd:hh:mm:ss

FB_TOO_DEV1.MINUTES=16——aw_minutes=16

[ ADD
FB_TOO_DEVA.DAYS=0. FB_TOO_DEV1HOURS=12-] dw_hours=12
2.

UL

FB_TOO_DEV1.YEARS=0

365
v
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3.1

3.11

AC500 TIME OF OPERATION

AC500 Program

Function block “FB_TIME_OF_OPERATION”

FB_TOO_DEWV1
FB_TIME_OF_OFPERATION
device_on—{0ON SECOMNDS

—RESET MINUTES—

¥Preset{PRESET HOURS—

ui_Pre_Sec—{PRE_SEC DAYS—

ui_Pre_Min—HPRE_MIMN YEARS—

ui_Pre_HoursHPRE_HOUR BATT_WRN—

Ui_Pre_Days—PRE_DAY BATT_ERR—
—PRE_YEAR TOO_TIME(—t_ToOp

Mumber_of_stansNO_STARTS TOO_TOD_ToOp_TOD
Time_of_operation_sec—TIME_OF_OFP &

DESCRIPTION:

FB for measuring the time of operation of a device.
If ON Input is set the time count starts.
ACCURACY:

The internal time count is done in milliseconds.

Because of tolerances of the real time clock in PLC the calculated value can be up to 0,02%
less than real operation time.

This means that the calculated operation time in one year can be 1hour 45min less than real
operation time. (8760 h/year)

WARNING:

In_Output TIME_OF_OP must be declared as retain persistent variable to keep the value if PLC
is powered off or the program is downloaded. Therefore, a battery must be used. Then only
Online\Rest(cold) or input RESET at the FB will set the TIME_OF_OP to zero.

The BATT_WRN and BATT_ERR outputs reflect the battery status.
For AC500-eCo CPUs a battery is not needed.

FB takes STOP of PLC and PowerOn in consideration.

TIME_OF_OP, time of operation is counted in seconds. Maximum value reflects more than 136
years.

A visualization element VIS_TIME_OF_OPERATION is prepared to show values or preset time
of operation. Use this element in a separate visualization and configure "Placeholder" to in-
stance of FB_TIME_OF_OPERATION which you want to visualize.

RESTRICTIONS: use battery to keep value in case of power down or new download of pro-
gram! AC500-eCo do not need to have battery.
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3.1.2 Inputs

ON: BOOL :=FALSE; (* device is in operating mode - timer counts *)

RESET: BOOL MLEE; (*resets the time of operation to zero. Overwrites any PRESET value and set ON-input internal to FALSE *)

PRESET: # (* settime of operation to value defined at PRE_VAL_x*)

PRE_SEC:  UINT :=0; (* presetvalue for time of operation - seconds *)

PRE_MIM: UINT :=0; (* presetvalue for time of operation - minutes *)

PRE_HOUR: LINT :=0; (* presetvalue for time of operation - hours *)
. '

(*

PRE_DAY: : presetvalue for time of operation - days *)
PRE_YEAR:  UINT :=0; presetvalue for time of operation - years (365 days) *)

3.1.3 In_Outputs

NO_STARTS: UDINT,  (* number of stants - includes Starts of PLC program *)
TIME_OF_OP: DWORD; (*time of operation in seconds *] (* should be stored as permanent resistent variable in main program *)

3.14 Outputs

SECOMNDS.  UINT =0 (* seconds of time of operation *)
MINUTES: UINT :==0; {(* minutes oftime of operation *)
HOURS: UINT :==0; {* hours oftime of operation *)
DAYS: UINT :==0; (* days oftime of operation *)
YEARS: UINT :==0; (* years of time of operation *)

BATT_WRN: BOOL =FALSE; (* batterywarning: charge is below 20%. Battery should be changed *)
BATT_ERR: BOOL =FALSE; (* battery empty -values will resetin case of power down or new download *)
TOO_TIME:  TIME; (* time of operation in TIME format - hh:mm:ss,ms *)

TOO_TOD:  TOD; (* time of operation in TOD format - hh:mm:ss,ms *)

3.2 Visualization in CoDeSys

Webvisu template can be used to check and control and function block.

3 Visualzations
EEI W_Functionblocks
=15 _TIME_OF_OPERATION
R WIS_TEST

ime of operation in seconds
ime of operation as TIME
ime of operation as TOD

Set the placeholder to the instance of the block that should be visualized.

Inputs, which are not set in the program can be set from the visualization.

6 3ADR010829, 1, en_US



AC500 TIME OF OPERATION

3 Visualizations
B-53 %_Functionblocks
b B VIS_TIME_OF_DPERATION

TIME OF OPERATION

Text

Visuglization:  [VIS_TIME_OF_OPERATION oK
¢ | Test variables
Colorvariables Placsholder Cancel
Line width

Mation sbsalute

- Frame
Mation relative
— Variables v Draw Color
ime of operation in seconds Input ¥ Cip

Text for toglid

Amctilty " Anisotiopic Alarrm colar

" |sotiopic

&+ Fixed

" Fixed and scrollabl
|

ime of operation as TIME
ime of operation as TOD

.| Replace placehcolders X

Placeholder ‘ Replacement Ok I

FE_TIME_OF_OF lF‘F\ G_TIME_OF_OPERATION.FE_TOO_DEV1 ]
Cancel

3.3 Symbol configuration for variables for CP600

File Edit Project lnset Extras Online Window Help

el e e A e A e =

$2 Resources W Global Variables
3 Giobal Varial B DO01[VAR_GLOBAL
= ] e e (* send to CPG0D in symbol file *)
: Load & Save LIS aw_ToOp: DWORD;
b 1 |Uszt Information ¥ Dump syrbol entries dw_h . DWORD:
“[20 livarp Etherr | E ditar P Sy — J m_hours: v 3
3 foraylecste |Desiton ™ Dump XML symbol table ance 2&;’!23% E;xg:g-
-0 torary Spsint | Birecteries Set object attributes x L To0n wE
-2 library SysLit |Log CToon. '
t_ToOp_TOD: TOD;
fe il e Canfigure syl fle ' toplcalonACS0OFRO Lo ui_Pre_sec UINT;
20 torary SysLit | Sgurce donrload B3 P Cancel ul_Pre_Hin: UINT;
ancel _Pre._| :
(22 brary SysTa PLC_PRG (FRG) ui_Pre_Hours UINT;
123 ibrary UtiLib Diﬁ‘;ise'ﬂwemﬂ [] PRG_TIME_OF_OPERATION [PRE) ui_Pre_Days UINT;
&0 Tools (23 library Sysini_AC500_V10.1b1.6.21 131 16: FOUs Preset BOOL:
{8 Al config) -5 Aesources END_VAR
fp Libra Wans -3 Global Variables
Log Gilobal_Variables
PLE - Brows! @ Vaiizble_Configuration [VAR_CONFIG)
PLE Canfigu (3 fbrany Ethetnst_ACS00_Y10.ib™1.6.21 19:19:16: global var
(3 Samping T (3 fbrary lecsfclib 2.6.14 11:37:46: dlobal vaiables
- i Taiget Setir (3 brany Syslnt_ATS00_Y10.1b"1.6.21 19:1916: global variak
i Task config, (23 tbrary SysLiblnitLibran.ib: global variables
- @) Watch- and (3 Hbrary SysLibMem lib: global variables
-3 Workspace (23 tibrary SysLibTime i giobal variables
(23 tibrary SysTasklnfo.[b1.6.21 13:18:16: global varicbles
| (23 fbrary UtLlib 26.9.14 11:12:46: global varicbles
(&8 Tools
< >
< >
¥ Export variables of abject
I Export data entries
W' Export stucture companents
' Export anay entries
W write sccess

4 CP600 Project

4.1 Configuration

Main Page showing the actual time of operation and possibility to preset any time
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[=) Panel Builder 600 - Data (D:)\04_Info\__AC500\Examples\Time of Operation on CPE00\Time_of_Operation_hhmmss\time_of_operation_hhmmss.jpr - u] X
{ File Edit Run Format View Window Help |
:"C ProjectView ax — perti nx mlE
E+-T_ f% ’\th QARQAQ = un Jxmndes®-a2 = ?ﬁeld&ﬂﬁeld:;a E
[=] ime_of_Operation_hhmmss § - H ~ 2
g [ Project prop @ B e = @ 3 @ | 9 Font |Tahoma - A~B » i 99 i E
= 9 Pages “|= " patalink | 7dw_minutes 5] 3
2 B 1: Pagel = 2
E | Dialogs Access TR
§ = Templates Number Forma Numeric
£-F® Web Decimal Digits | 0 al+
7 Pages . Leading Digits o a
5 £ Templetes Time of operation Kewad  numeric
g WT e e Y Eh mm:ss K o 2 2l
= onfi ' . : !
e a oeacole 99999 L.ﬁg g.ng 1 Max 4.29497e+09 s
2 = Tags B [= Events
B e 99999 5econds total | ondatalps H
& Reports = Text
2 Alarms Font Tah
" Events Buffer Font Type "‘:“‘:T
% Mhntanpusge ot coor |l [23,30,900 ]
B9 screen Saver Preset ) Fontsze 12 2l
(4, Database Links = Font style  normal
= Dats transfers gggz 099 [] 09 [pg gd:hh:mm:ss j Font Bold | false
4 Interfaces Font Antiali true a|+
l% ?{Z:;:: Horz Align | right
I/ Dictionaries Vert Algn | middle v
7 Keypads
< >
Ready | Jid: field3 |x.220 _y:105 ezl h:22
Tags
= Panel Builder 600 - Data (D004 _Info'\_AC500\Examples\Time of Operation on CPE00NTime_of_Operation_hhmmss\time_of_operation_hhmmss.jpr
File Edit Run Format View Window Help
x ProjectView a x W v-
3+ = S + — A V| &8 M| >][>4s ABBCoDeSys ETHprt! v &1 E
g 'I'lme_o.f_Operation._hhmmss || Mame | Groups | Driver Address | Encoding
& [ Project properties | |A_ToOp ABB CoDeSys ETH:prot1 0.4_ToOp 5 2028 UDINT
o =+ Pages | |_ToOp_TOD ABB CoDeSys ETHprot1 04_ToOp_TOD 52032 L
% B 1: Pagel | |/dw_ToCp ABB CoDeSys ETH:prot1 0 /dw_ToOp 5 2464 UDIM
§ JF-FA Dialogs | |/dw_hours ABB CoDeSys ETH:prot1 0 /dw_hours 5 2468 LIDIN
E Jr“q Templates | |/dw_minutes ABB CoDeSys ETH:prot1 0 /dw_minutes 5 2472 LD
Ellr:;* Web | |/dw_seconds ABB CoDeSys ETH:prot1 0 /dw_seconds 5 2476 UI
]Fq Pages | |/ui_Pre_Days ABB CoDeSys ETH:prot1 0 /ui_Pre_Days 5 2484 U
o 9 | |/ui_Pre_Hours ABB CoDeSys ETH:prot1 0 /ui_Pre_Hours 5 2432 U
- - Templates | |Ai_Pre_Min ABB CoDeSys ETHprot1 0 /ui_Pre_Min 5 2480 UIN
g -l Dialogs | |/ui_Pre_Sec ABB CoDeSys ETHprot1 0 /ui_Pre_Sec 5 2486 UIN
9 =% Config | |/xPreset ABB CoDeSys ETHprot1 0 /xPreset 5 2455 BOOL
g £\ Protocols
= < >
=9 Indexed Tag Set -
B Trends Ei @a [ Recursive P~ search T Filter by:
‘g ilepor‘ts Data Type Froper
..... arms
ABB CoDeSys ETH:protl _ . Mo
----- Events Buffer Model: Motorola Container =
T Scheduler fdw_hours unsignedInt
ga) MultiLanguage fdw_minutes unsignedInt
BH Screen Saver fdw_seconds unsignedInt
i fdw_ToOp unsignedInt
""" U; Database Links Jt_ToOp unsignedInt
- Data transfers Jt_ToOp_TOD unsignedInt
-4 Interfaces Jui_Pre_Days unsignedShort
[-{y Security Jui_Pre_Hours unsignedShort
™ Recipes Jui_Pre_Min unsignedshort
i .p X Jui_Pre_Sec unsignedShort
D"JF* Dictionaries [xPreset boolean
EJ"]F“ Keypads ProjectId unsignedInt
Ready Dictionary Name: [ABE CoDeSys ETH pr
Ready I Vid: field3 | i
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4.2 Online Simulation

Time of operation
12: 46 : 13 hh:mm:ss

45973 Seconds total

Preset
0: 12: 14: 0 dd:hh:mm:ss

3ADR010829, 1, en_US
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5.1

5.2

10

Distribution

Application project

The application program is available as Automation Builder 2.4.1 for an PM590-ETH and Panel
Builder 2.8.1 (447) project for a CP635 with just one page and few tags.

This can be upgraded to any newer Automation Builder and the PLC type and CP600 type can
also be changed without any disadvantages.

Export file

TIME_OF_OPERATION.exp for CODESYS 2.3.9 IEC61131 programming editor.
Use Project > Import function to integrate in your already existing project.
This includes the following parts:
- POUs
o Program: PRG_TIME_OF_OPERATION including the
= Function block FB_TIME_OF_OPERATION
- Visualizations
o VIS_TIME_OF_OPERATION (template)

o VIS_TEST including the call of VIS_TIME_OF_OPERATION with the needed
placeholder

- Global Varlist

o Global_Variables including the variables to be exchanged with CP600

Export Project <
3 Application.AC500PRO " 0K
B3 POUs Lo |

' Cancel
EB Functionblocks Ancel

b FB_TIME_OF_OPERATION [FE]

B2 Visualizations
Ela W_Functionblocks

E-/Z3 Global Variables

8 ) Global Variables
. Wariable_Configuration MMaR_COMFIG)

Alarm canfiguration

& (i) Library Manager

""" (i) BusDian.lib

""" m Ethernet_ACH00_%10.ib*1.6.21 19.19:16

""" m lecsfo lib 2614 11:37:46

""" (i standard b

""" m SyzExt_ACHO0 W10 lib

""" m Syalnt_AC500 V100ib*1.6.21 191916

""" m SYSLIBCALLBACK LIB v

I Ore file for each object

3ADR010829, 1, en_US



ABB Automation Products GmbH
Eppelheimer StraBe 82
69123 Heidelberg, Germany

Phone: +49 62217011444
Fax: +49 62 21 701 1382
E-Mail: plc.support@de.abb.com

www.abb.com/plc

We reserve the right to make technical
changes or modify the contents of this
document without prior notice. With re-
gard to purchase orders, the agreed par-
ticulars shall prevail. ABB AG does not ac-
cept any responsibility whatsoever for
potential errors or possible lack of infor-
mation in this document.

We reserve all rights in this document and
in the subject matter and illustrations con-
tained therein. Any reproduction, disclo-
sure to third parties or utilization of its
contents - in whole or in parts - is forbid-
den without prior written consent of ABB
AG.

Copyright©® 2021 ABB. All rights reserved
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