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List of related manuals

Drive and PLC hardware manuals and guides Code (English)

ACS355 user’s manual 3AUA0000066143  2)
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About the manual

What this chapter contains

The chapter describes the contents of the manual. It also contains information on the
compatibility, safety and intended reader.

Starter kit overview

The ACS355 and AC500-eCo starter kit is designed for controlling up to seven ACS355
drives connected through a Modbus link. The maximum total length of the Modbus link is
50 meters (160 feet).

Compatibility
This manual is intended to be used with the ACS355 and AC500-eCo starter kit.

Safety instructions

Follow all safety instructions delivered with the starter Kit:

* Read the complete safety instructions for the ACS355 drive before you install,
commission or use the drive. The complete safety instructions are given at the
beginning of the ACS355 user’s manual (3AUA0000066143 [English]).

* Read all safety instructions of the AC500-eCo PLC. See System description AC500
(2CDC125015M0201 [English]) or the online help in CoDeSys (Help > Contents >
Target System > AC500 / S500 > Introduction > Overview > Regulations).

Reader

The manual is intended for people responsible for configuring and using the starter kit.
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Contents

The manual consists of the following chapters:

Configuration describes how to install and configure the software needed for using the
ACS355 drive with the AC500-eCo PLC.

Customization describes optional configuration and customization options.

Function blocks and program structure describes the principles of ACS Drives
Libraries function blocks and the structure of the example program.

Related manuals

In addition to this manual, the delivery includes the following manuals:

Quick installation guide which describes the mechanical and electrical installation of
the starter kit.

ACS355 user’s manual which describes the ACS355 drive.

System description AC500 which contains the safety instructions for the AC500-eCo
PLC.

PM554 and PM564 installation instructions which describes the installation of the
AC500-eCo PLC.

The online help in the CoDeSys program (see Using the online help in CoDeSys on
page 15.)

FMBA-01 user’s manual which describes the FMBA-01 Modbus adapter module.

For a complete list of related manuals, see the inside of the front cover.
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Configuration

What this chapter contains

This chapter describes how to install ABB PS501 Control Builder on your computer, and
how to configure the ACS355 drive and AC500-eCo PLC for use.

The instructions in this chapter are intended to be used after the mechanical and electrical
installation has been completed, as explained in AC500-eCo and ACS355 quick
installation guide.

Instructions for optional configuration and customization are given in chapter
Customization.
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ACS355 drive configuration

The AC500 Modbus application macro makes the necessary changes to parameter default
values for use in the starter kit. To activate the macro, set parameter 9902 APPLIC
MACRO to AC500 MODBUS (10) as shown below. The macro is available in ACS355

drives with software version 503C or above.

Step

Action

Display

1.

. . MENU . .
Go to the Main menu by pressing ~x ] if you areElxr;Tthe
Output mode, otherwise by pressing repeatedly =7 until
you get to the Main menu.

LOC U MAIN MENU 1

PARAMETERS
ASSISTANTS

CHANGED PAR
EXTT 1 00:00 [ ENTER

Go to the Parameters mode by selecting PARAMETERS
on the menu with keys A and \.¥_, and pressing

LOC U PAR_GROUPS——O01
03 FB ACTUAL SIGNALS
04 FAULT HISTORY

10 START/STOP/DIR

11 REFERENCE SELECT

EXIT 100:00 SEL

Select the appropriate parameter group with keys «~a™
and .

SEL

Press Sl

LOC_T PAR GROUPS——99
01 OPERATING DATA
03 FB ACTUAL SIGNALS
04 FAULT HISTORY
10 START/STOP/DIR

EXIT | 00:00 SEL

LOC U PARAMETERS
...

APPLIC MACRO
9903 MOTOR TYPE
9904 MOTOR CTRL MODE

EXIT 1 00:00 EDIT

Select the appropriate parameter with keys <A™ and
¥_. The current value of the parameter is shown
below the selected parameter.

EDIT

Press N

LOC N PARAMETERS |

9901 LANGUAGE

9902 APPLIC MACRO
ABB_STANDARD

9903 MOTOR TYPE

9904 MOTOR CTRL MODE

EXIT 1 00:00 EDIT

LOC U PAR EDIT
9902 APPLIC MACRO

ABB STANDARD
1
[CAleCEL 00:00 [ SAVE

Specify a new value for the parameter with keys «~a™
and \.¥_.

Pressing the key once increments or decrements the
value. Holding the key down changes the value faster.
Pressing the keys simultaneously replaces the displayed
value with the default value.

LOC UPAR EDIT
9902 APPLIC MACRO

AC500 MODBUS
10
[CAN]CEL 00:00 [SAVE

SAVE
+ To save the new value, press <%
. ;I;%Ccé?ncel the new value and keep the original, press

LOC  PARAMETERS |

9901 LANGUAGE
9902 APPLIC MACRO
AC500 MODBUS
9903 MOTOR TYPE
9904 MOTOR CTRL MODE
EXIT 100:00 [ EDIT

The AC500 Modbus application macro default drive parameters correspond to the ABB

standard macro for ACS355, with the following changes:

Parameter Name Value
1001 EXT1 COMMANDS COMM (10)
1102 EXT1/EXT2 SEL COMM (8)
1103 REF1 SEL COMM (8)
1604 FAULT RESET SEL COMM (8)
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2201 ACC/DEC 1/2 SEL NOT SEL (0)

3018 COMM FAULT FUNC FAULT (1)

5302 EFB STATION ID 2

5303 EFB BAUD RATE 19.2 kbit/s (192)
5304 EFB PARITY 8 NONE 1 (1)
5305 EFB CTRL PROFILE ABB DRV FULL (2)
5310 EFB PAR 10 101

5311 EFB PAR 11 303

5312 EFB PAR 12 305

9802 COMM PROT SEL STD MODBUS (1)

Configuration 11

Installing ABB Control Builder AC500

This section describes how to install the Control Builder and a driver for the TK503/504
cable.

Note: For more information on the cable driver installation, see
\CD_AC500\Driver\TK503 TK504\TK503 TK504 Driver_Installation.pdf on the
installation CD.

1. Insert the installation CD of ABB PS501 Control Builder.

The CD automatically starts the installation program. A new window opens.
2. Click Installation PS501.

The installation begins.

3. Follow the steps in the installation wizard.

Once the installation is finished, you return to the main menu.

4. Click Tools.

5. Click TK503 + TK504 cable driver.

The TK503_TK504 programming cable Driver Installer window opens.

6. Click Install.

The installation begins.

Installing PS553-DRIVES libraries [EE—
Note: ABB PS501 Control Builder must be installed first. j?sig\-ﬁgas
1. Remove the SD memory card from the AC500-eCo and insert it in g:::;?‘{f
the memory card reader of the PC. %3::;::;
2. Inthe root directory of the SD memory card, open setup.exe. ity
3. Follow the steps of the setup wizard. |§:::uf;.lm @

B setup.ini
(= setup.inx

Libraries, examples and the online help are copied to the hard drive of |
the PC.
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Configuring communication parameters

The below instructions demonstrate how to configure communication parameters with the
example project.

Opening the example project

1. In the Windows Start menu, open the CoDeSys programming tool by clicking
Programs > 3S Software > CoDeSys V2.3 > CoDeSys V2.3.

The CoDesys program opens.

2. Click File > Open.

3. Browse to the folder C:\Program Files\ABB\ABB Configurator\Projects\Examples\
Drives_PS553-DRIVES\ ACS355_PM554_ModbusRTU\ and open
ACS355_PM554_ModbusRTU.pro.

A dialog opens, asking if you want to save the current (empty) project.
4. Click No.
The project opens and the PLC_VISU window and the PRG_DRIVE1 window are

displayed.
[ covesys -acsass prissi bodbusiiup

Fle Edi Froject Insert Extras el
e =l el el I e = e = e
— | | ET— JRTETE [ e bt Gre-ran) i
ol 3 3 3 B b : 2 2 * | D001|PROGRAM PRO_Drivet
[ PLC_PRG PRG) O00ZvAR
| 0003  FB_COM. ACSIRK_COM_MOD_RTU, " Communicat
. 4 - | D004 DriveRer ACS_DRIVE_DATA_TYPE;  Drive referem
< 0008  FB_BASIC_CONTROL: ACE3X{_DRIVES_CTRL_BASIC;  (* Basic conirol
aang|
0007 rRefEeed: REAL;  (speed reference in fim or 0.1 Hz, deper
0008 rActSpeed REAL,  (artual speed in am ifACE355 Parame
0004 xOnlineok: BOOL;  (*Online - connection established: one re
0010  awACT_PARAMETERS: ARRAY[1.9)OFWORD =90 (" actual Param
] [Factual s
O01Z/END_VAR
|
o001
mackus RTU communication function klack
FB_COM
ACEINX_COM_MOD_RTU
TRUE—EN DONE|
1-Z0M ERRI—
2SLAVE ERNO—
1000—TIMEQUT BUSY I —
ACS_DRIVE_ACS355{DRIVE_TYPE ONLINE|—cOrlineck:
3—NVAR_READ READ_VALUE—awACT_PARAMETERS
LineCom1 —LINE_TOKEN &
DriveRel—DRIVE_DATA &

0002
contral function block, inclucing scaling and infil resst

FBLBASIC_CONTROL

ACS3HH_DRIVES_GTRL_BASIC

xCriineOK JEN DONEF———
DI_START-START ERR—
Di_coasT_sTop{sTOR_coasT ERNOL—
DI_RESETRESET SCALING_DONE—
tRefSpesd —{SPEED_REF OPERATINGI—
DriveRef—{DRIVE_DATA b TRIFPED|—
ALARM—

ACT_SPEED|—rActspesd

Installing the TK504 cable
Plug the TK504 cable in a USB port on the PC.

An installation wizard for the TK504 cable opens. Follow the instructions in the wizard to
automatically install the cable.
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Checking the COM port of TK504

1. In Windows Start menu, go to Settings >
Control Panel > System.

System Properties 1

System Restore I Automatic Updates

General I Computer Mame Hardware

figuration 13

2=

l Remate I
I Advanced I

Device Manager
2. Select the Hardware tab and click Device =
Manager.

on your computer. Use the Device Manager
properties of any device.

= The Device Manager lizts all the hardware devices installed

Device Manager |

ta change the

3. Expand Ports (COM & LPT) and check to

N

C Drrivers

which COM port TK503_504 programming

cable is assigned. The COM port is shown in parentheses.
B, Ports (COMBLPT)

Communications Port (COMZ)
ECP Frinter Port (LPT1)
FnePrrt [T73043A1A-01 Setial Part - 1

Setting new communication
parameter to COMx for TK504

1. In CoDeSys, click Online >
Communication Parameters....

1

Bluetooth-Kommunikationsanschluss (COMS)
EBluetaath-Kommunikationsanschluss {(COME)

56,
,jf TKS03_TKS04 programring cable (COM4)

@ Mew ..
Remove

Gatepmap
x|

The Communication Parameters window opens.
2. Click New ....

The Communication Parameters: New Channel
window opens.

type a name

ame | Infa ‘J
E Top/lp Level 240 ABE 55T Topdlp Ler

= 35 Tepdp diver

S0, l}

Tepilp [Level 2) chaase the 22l
Serial (Modem) communication type

Fipe -~
L3

35 Serial R5232 driv
35 Serial R5232 dnv_l

3. In the Name field, enter a name

= ( 5) date
Cancel |

corresponding the COM port, such as
“COMT7”.

In the Device field, select Serial (RS232).

Click OK to close the window.

@ oK

i Cancel

. [geial (RS232) |
Change the following values: = A
* Port: [the corresponding COM port] Pt Cona N
e Baudrate: 19200 o it i
| Moatorola buteorder_‘Yes
* Motorola byteorder: Yes BT &

7. Click OK to exit.

Connecting to the PLC
Click Online > Login.

then use amow keyps
or doubleclick to change.

Frizh by click ta white space
and click OK

=]

Remaove

Gateway ...

Update

Pl
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The status of the function blocks is displayed.

4 CoDeSys - ACS355_PM554_ModbusRTU.pr 1ol x|

Fie Edt Project Inseit Extras Online Window Help

Elel8] D@l TEEE bRlelnE - sl

EEEE

PLC_VISU

=
ACA_DF IVES_CTRL BASIC

[@) PLC_FRG FRE)

T —
e | e |

=1olx|

4, PRG_Drivel (PRG-FBI
FB_CoM

DriveRet
-FB_BASIC_CONTROL
rRefSpeed =0
rActSpeed = 0
xOnlineOK =
SWACT_PARAMETERS

[
z

R [T R ET

moshus RTU commurication function black

TRUEEN
1fcom

B_C
A.CE3XX_COM_MOoD_RTU

LavE
—TIMEQUT
AC5_DRIVE_ACS355DRIVE_TYPE
VAR READ
LineCorm=—LINE_TOKEN &
DriveRef{DRIVE_DATA &

DONE
ERR|—
ERNO[—
BusY|—
OHLINE|—Onlinek
READ_VALUE|—an,CT_PARAMETERS

xOnlineOK—EN
DI_START

]
3
]

DI_RESET—RESET

contral function biock, including scaing and inifsl reset

FB_BASIC_CONTROL
ACS3H_DRIVES_CTRL_BASIC
T
DI_COAST_STOP—{STOP_COAST

IRe1Speed=0—SPEED_REF
DriveRel—DRIVE_DATA &= TRIPPED)|
ALER)

DONE
ERR|—

Check Status -3

[ONLINE: COM4 [SIM [RUNNING [EF [FORCE [0V [READ
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What this chapter contains

This chapter describes how to add more drives, customize the program further in

CoDeSys and work with visualizations.

Getting help
Using the online help in CoDeSys

To open the online help, click Help > Contents....

See the sections below for more detailed information
on AC500 help topics.

Getting started AC500

In the Contents tab, expand Target System > AC500
/ 8500 > Introduction > Getting Started and open
Getting started AC500.

AC500 ACS Drives Libraries topics

In the Contents tab, expand Target System > AC500
/ 8500 > ACS Drives Libraries.

Under ACS Drives Libraries you can see the help
topics related to the ACS Drives Libraries.

LContents Ilndex l §earch|

=43 AC500 / 5500 =
£ Intraduction
- Overview
| [} Getting Started
@ Getting started ACS00
@ Getting Started S500-FBP
i = Examples
i A @ For AC1131 experts
“t'our Tasks - Dacumentation fram the User's point of i
Hardware ACS00
Hardware 5500 [Spstern Description)
Imstallation ACE00 Control Builder
ACE00 Remote Programming
ALCS00 webserver
Function Block Libraries ACE00
Syztem Technology
Iﬂ Releass Motes on PS50 Control Builder 5 oftvare
OPC
ACE00 HA [High &wvailibiliog)
[+ @ Motion Conticl
=L ACS Drives Libraries
|2] Enor Messages of the ACS Drives Function Block |
aze Librany
Title Page ACS Drives Base Library
[ﬂ Preconditions for the Use of the ACS Drives Be
[7] Gperial Characteristics of the 4TS Drives Base
@ Compaonents of the ACS Drives Base Library
[Ij Function Blocks
[2] Overview of the ACS Drives Base Compan
ACS_DRIVES_CTRL_ENG Engineering In
ACS_DRIVES_CTRL_STAMDARD Contra
[2] 4C5_MOD_READ_M_PRM Read N Parar
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Getting help on a specific function block

In CoDeSys, select the title of the function block and
press F1.

The library view also contains information on the

function blocks and their inputs and outputs. Press

Alt + Enter to enter the library view.

xOnline Ok
DI_START
DI_COAST_STOR
DI_RESET
tRefSpesd
DriveRef

FB_BASIC_CONTROL
| ACS3HR_DRIVES| CTRL_BASIC

Er DOME
START ERR
STOP_COAST ERMO
RESET SCALING_DONE
=PEED_REF OPERATING
DRIVE_DATA & TRIPPED
ALARM

ACT_SPEED

—ractspeed

Configuring the Modbus settings of the AC500

You can change the Modbus settings, but they have to be identical in the drive and the

AC500.
1. In CoDeSys, in the left pane, select the Resources tab.
2. Click PLC Configuration.
3. In the middle pane, under AC500, expand Interfaces[FIX].
4. Click COM1 - MODBUSI[SLOT].
5. In the right pane (Module parameters), configure the following parameters:
Name Value
RTS control telegram
Baudrate (same as in the drive)
Parity (same as in the drive)
Data bits (same as in the drive)
Stop bits (same as in the drive)
Operation mode Master
Address 0

Note: For AC500 PLCs with firmware version 2.0 or higher, use ABB Control Builder to set
up the bus parameters. To open ABB Control Builder, go to the Windows Start menu and
open Programs > ABB > ABB Control Builder.

4]

32, Resouices

B[] Global Variables

B3 library lecstc.lib 13.4.06 14:51:28: global variables
(2 fibrary PSE53-DRIVES ACS DiivesB ass_ACS00_Y20. Ity
E-(2 library PS553-DRIVES WACSDiivesComModR TU_ACS0
(2 librany SpsLibMam ib 14.4.10 03:51:32: global variables
g | library SpslibsySysLibPLCConfig.lib 14.4.10 09:51:32: g
@ library SpsLibTime. lib 14.4.10 0%:51:32: global vaniables
i:l library SpsT azkinfo.lib 14.4.10 09:51:32: global wariable)
(20 Wbrary UbiLlib 18.5.10 14:14:28; global variables

(5] Tools

ﬂ Alarm configuration

Library Manager

E-E-E-E

;ﬁ Target Settings

[ Task configuration
Q watch- and Recipe Manager
‘}1‘ ‘workspace

OF

B Acs00
T CPU parameters(FI]
-~ [ Onboard 10 8DI+6DO[SLOT]
-] Digital Inputs 0-7(FE4]
Digital Dutputs I-5[F 1]

ETH

B Ethernet[F 4]

<1 |

-

Module parameters |

Irdes ame
1 Enahle lodin

[ Value | Default_ Min

Disabled =] Disabled
RTS contral @ telearam g telegram
Telegram ending value 3 3
Baudrate 15200 | 19200
Parity none x| l=ven
Data bits g fud 5]
Stop bits 1 =l
Operation mode Master x| Haone
Address 1] u 0
Dizable wnte to ZMBLLx from 1 1} 1]
Disable write to ZMBO.x to 0 1] 0
Disable read to %MBOxfrom 0 ] 0
Disable read to MB0 « to o i} i]

é‘l POUs| ™™ Data lypes]@\f’isualizalior :]}Ifa Hesourcesl
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Configuring the slave address of the drive

The default slave address of the drive is 2, but if several drives are used, the address must
be unique in each drive.

On the drive side, you can choose the slave address in ACS3xx drives with parameter
53.02 EFB STATION ID. You can use the control panel for changing the parameter value.
For instructions, see chapter Control panels in ACS355 user’s manual (3AUA0000066143
[English]).

To configure the slave address in CoDeSys, follow the instructions below:
1. In CoDeSys, in the left pane, select the POUs tab.
2. Click PRG_Drive1 (PRG).

iz RTU communication function block

3. In the modbus RTU communication function Acsgxxfaﬂoo_m
TRUE—HEN DoMEF—mm—————
block, change SLAVE to match the Modbus slave ACOM @ e
number. 25l AVE ERNO|—
1000TIMEQUT BUSY —
DRIME_ACE355 DRIVE_TYPE CMLIME —x=CnlineCil
For the update to take effect, follow the steps below: B %NVAR‘READ READ_VALUEL—awaCT PARS
LineCom1 —{LIME_TOKEM

4. Click Project > Rebuild all.
5. Click Online > Login.

Adding another drive

The below instructions detail how to copy the program and the visualizations for another
drive. The below image shows what the structure of the function blocks looks like when
there are multiple drives.

AC500/eCo
ACS3XX_COM_MOD_RTU ACS3XX_COM_MOD_RTU ACS3XX_COM_MOD_RTU
CoM1v 1 m—{ COM 1 m—{ COM 1w COM
1 | SLAVE 2wl SLAVE 3 el SLAVE
LineToken == LINE_TOKEN LINE_TOKEN LINE_TOKEN
Drive1 sepel DRIVE, DATA Drive2 sl DRIVE_DATA Drive3 sl DRIVE_DATA

ACS3XX_DRIVES_CTRL_BASIC

START
STOP
RESET
SPEED_REF

DRIVE_DATA

ALARM
ACT_SPEED

ACSIXX_DRIVES_CTRL_BASIC

ACS3XX_DRIVES_CTRL_BASIC

START
STOP
RESET
SPEED_REF

DRIVE_DATA

ALARM
ACT_SPEED

START
STOP
RESET
SPEED_REF

DRIVE_DATA

ALARM
ACT_SPEED

Modbus RTU (sarial Slave-ID: 1
Baudrate: 19200

Parity: none
Data bits: 8
Stop bits: 1
RTS cantrol: telegram

FMBA-01
Slave-1D: 2

ACS355

FMBA-01
Slave-ID: 3
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Copying the program for another drive

The instructions below outline how to copy the program == ‘

of a drive in CoDeSys for a second drive. l@ PLC_PRG [PRE) ‘
RitR FRG_Drivel [PRG) -
1. In the left pane, in the POUSs tab, right-click @ s
Edit Object

PRG_Drive1 (PRG) and click Copy Object.
A Copy Object dialog opens.

Copy Object
Delete Object

2. Change the name if necessary and click OK. fopyobject x|

Old POU: |PHG_Dnve1 ok I
Mew POU name: !PHG_DriveZ Cancel |

B = e e e s e A e e e e e O = e e o 1

|0001|FPROGRAN PRG_Drivel
3 Pous |0003)vaR
i) PLC_PRG [FRG] (0003 FE_COM: ACERG_COM_MOD_RTL, %
|0004|  DriveRetf ACE_DRIVE_DATA_TYPE; i
[0005| FB_BASIC_COMTROL: ACS3:<_DRIWES_CTRL_BASIC, (
0008
|0007| rRefSpeed: REAL; (" speed reference inrpm ¢
|ooaos| rActSpeed: REAL; (*actual speed in rpm ifAC
10008 xOnlineOk: BOOL; (* Onling - connection estat
[0010]  awACT_PARAMETERS. ARRAY[1.9] OFWORD =9(), (
0011
|00 2EMD_VAR
fond 2
|
0001
modbus RTU communication function block
FE_COM
ACSTHA_COM_MOD_RTU
TRUE:‘EN DOHE
1 —HCOM ERR|—
F-|sLavE ERMO—
1000 —TIMECUT BUSY —
ACS_DRIVE_ACSSSS:lDRI\u’E_TYPE CMLINE —xOnline QO

The new drive program appears in the POUs tab.
3. Double-click the new drive in the POUs tab.

4. Inthe modbus RTU communication function block, change the SLAVE number to
match that of the new drive.

5. In the POUS tab, dOU ble-CIle PLC_PRG Wy, File Edit Project Insert Extras Online  Window Help
(PRG). BB 2G| alSEAR (Bl m/m]
O001|FPROGRAR PLC_PRG
6. Right-click the gray bar with 0001 on it (see the E'P@”“ o %m -
picture) and click Copy. % EEE:E[!XZL {EEE} <l
7. Right-click again and click Paste. ",
The copied instance of the program appears below
the first one. —— -
8. Double-click the name of the new block and 'F_R:D;
change it to PRG_Drive2. , m— i
i r

9. Click Project > Rebuild all.
10. Click Online > Login.

11. Click Online > Create boot project.

Information on LineCom1 as a global variable

The LineCom1 variable, which must be connected to all LINE_TOKEN inputs of all
ACS3XX_COM_MOD_RTU function blocks in all programs, must be declared as a global
variable. This is already done in the example program and can be seen below:
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1. Open the Resources tab.

Select Global_Variables.
See declaration of LineCom1 of type ACS_MOD_TOKEN_TYPE.

-4, CoDeSys - ACS355_PM554_ModbusRTU.pro* - [Global_Yariables]

% File Edit Project Insert Extras Cnlne ‘Window Help

==l R e A e M e s 3)

1 [0001)VAR GLOBAL

2, Resouces -
B3 Glabal Variables 9

[ ] Global Variables
. Yarisble_Configuration [WaF_CONFIG)
3 E library lecsfe.lib 13.4.06 14:51:28: global variables
[:l library PS553-DRVESAACS DrivesBase_aCHO0 W
B[ library P5553-DRIVESYACS DrivesComModRTU_L

s T o

ACS_MOD_TOKEN_TYPE;

Creating a visualization for a copied drive program

You can copy the visual elements of a drive for another drive to enable monitoring each
drive through the visualization.

1. Open the Visualization tab and double-click the PLC_VISU element to open the
visualization.

2. Copy-paste the elements of the first drive (ie, right-click and Copy, then right-click and
Paste each of them).

3. Arrange the copied elements, for example, next to the original ones.

4. Double-click a copied element.

5. With Category: Visualization selected, click Placeholder....

The Replace placeholders window opens.

6. In the Replacement tab, change the name, eg PRG Drive2 FB BASIC CONTROL.
7. Click OK and OK to accept the changes.

TRL_BASIC Ty AC53%E DRIVES CTRL BASIC e_

e EMN |DONE % W

s START |ERR e

hs STOP_COAST ERND %=

LING DONE
‘ERATING

IFPED)
RN
T_SPEED

Category:

Tont Viualzation:  [AC53%_DRIVES CTRL B/ .. |

Tewt vaiables

= o Colorvariables | @
40D_RTU i I Line wieth Placeholder...

Iotion absolute

S Replace placeholders x|
3

= Flacsh.. | Rerlarement 5 (7)o |
E FE FRG. Dnve2FE BASIC COMTROL O

& ‘ Cancel |
beErrCr 3

tinrite E

8. Repeat the previous steps for other copied elements.
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Using visualizations

The visualization of a project can be used to monitor states in the function blocks, and
errors and actual values. See the image below.

ACE3AE DRIVES CTRL BASIC

OOHE

. ERR
STOP_CORST ERMND

State of the Function Block
“"FB_BASIC_COMTROL"
it Programm “'PRG_Crivel"

RESET SCALING DONE
OPERAT ING
TRIFFED
ALOR W ACT_SPEED:

%PEED_REF ACT_SFEED default rpm [ACS355 Par. 5310 = 101]

0.1Hz if ACS355 Par. 5310 =103

SPEED_FEF:
if Contral Mode = Scalar [default] then 0.1Hz
EN DONE SEnTEa if Cantral Mode = Wectar then rpm

COM ERR
TIMEOUT ERND
SLANE EUSY
DR IVE_TYPE OMLIME

R BIEE internal counter of modbs
LastwiriteErno _ write and read ermors.

‘ReadErrCrt Feszet by rising edae of EM.
LastReadErna Error code can be found in Online Help

NV AF_RE 4D S

actual values 1.8 are mapped
i ACS F<x in Par 53.10 . 5317

MVAR_READ input has to be set
to number of read values [min. 3).

Controlling the drive with the visualization

TO use the V|Sual|zat|0n to Control the drlve, | contral function klock, including scaling and intisl reset
disconnect all inputs of the function block to be
controlled with the visualization in the program.

FB_BASIC_CONTROL

) ACS3XX _DRIVES_CTRL BASIC |
For example, to control START, STOP_COAST, R R
RESET and SPEED_REF through the visualization, Ireser SCALNG_DONE|—
disconnect them from the FB_BASIC_CONTROL el i S [
function block. ACTi\SL;:zh[: [

Once disconnected, you can set the input values
directly in the visualization element. In this example, START, STOP_COAST, RESET and
SPEED_REF can be set through the visualization.

AC53HH DRIVES CTRL _BASIC

T
FALSE. START

" ETOP_consT
FALSE RESET.

SFEED_REF
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Configuring parameters to be read from the drive

The ACS3XX_COM_MOD_RTU function block can read up to 8 parameters from the
ACS3xx drive.

The ACS3xx drive parameters 53.10...53.17 determine which parameters are read from
the drive. Give the values in the format XXYY, where XX is the parameter group and YY is
the parameter index of the parameter to be read. For example, the value 104 corresponds
to parameter 01.04 CURRENT.

Set parameter 53.10 to either 101 (calculated motor speed) or 103 (calculated drive output
frequency). You can freely choose which parameters to map to parameters 53.11...53.17.

For instructions on how to set parameter values, see ACS355 user’s manual
(3AUA0000066143 [English]).

If more than three parameters are configured to be read, change the value of
NVAR_READ in the ACS3XX_COM_MOD_RTU function block as instructed below.

1. In CoDeSys, go offline by clicking Online > Logout.

2. Inthe ACS3XX_COM_MOD_RTU function Fecom
block, change the value of NVAR_READ to g o POSTOCEONOOTY o
correspond to the number of parameters e, i,
read + 1 (the number includes the status 1000-{TIMEOUT Busy|—
ACS_DRIVE_ACS355DRIME TYPE OMLINE F—xCOnline Ok
\"\"/e} I'd ) . ?_INVAR_READ READ_WALUE|—swACT_PARAMETERS
LineCom1 —LINE_TOKEM &
3. Go back online by clicking Online > Login. D”VBREJDR‘VE-DAT“

An Online Change dialog opens.
4. Click Yes.
The visualization is updated to reflect the changes made.

5. To keep the changes for the next reboot, click Online > Create boot project.

Configuration example

In this example, six parameters are configured to be read from an ACS355 drive by the
function block. The following values are given to parameters 53.10...53.16:

Parameter set | Value | Parameter read from Function
in the drive the drive
53.10 101 01.01 SPEED & DIR Calculated motor speed in rpm. A negative value
indicates reverse direction.
53.11 104 01.04 CURRENT Measured motor current (1 = 0.1 A).
53.12 305 03.05 FAULT WORD 1 | A 16-bit data word that indicates faults in the drive.
53.13 110 01.10 DRIVE TEMP Measured IGBT temperature in (1 = 0.1 °C).
53.14 114 01.14 RUN TIME (R) Elapsed drive running time in hours.
53.15 105 01.05 TORQUE Ratio of calculated motor torque to the motor nomi-

nal torque (1 = 0.1% of the nominal torque).
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The value of the NVAR_READ input is changed
accordingly. Because there are six parameters to be read

(plus one for the status word), NVAR_READ is changed o Done
to 7 as instructed above. Once the program is back TIWEDUT ERND
online, the visualization changes to show the values of DRhETPE  oNCmE

the parameters read from the drive:

Using the read parameters in the program

The parameters read from the drive appear as variables [O001] &--FB_coM
named awACT_PARAMETERSJ1...9] in CoDeSys. The first G4 a5 e controL
index in the array corresponds to the status word, and o e T
indexes 2...9 correspond to the parameters mapped to be 0008 xOniineok = I

0007 El-awACT_PARAMETERS

read. For example, if parameter 53.13 is set to 110 (01.10 (0008 AWACT PARAMETEREN = 4878 ™
DRIVE TEMP), awACT_PARAMETERS|5] gets the value of |G vt manamcrenos=r

=

the pa ra mete r. |oo11 e BCT_PARAMETERS[4] =0
{0012 - gwWACT_PARAMETERSIS] = 368
FB COM 10013 awhACT_PARAMETERS[E] = 3
= oo14 --gwACT_PARAMETERS[Y] = 102
ek ACSSXX’COM’MOD’RTEONE EE - awAGT_PARAMETERSIS] = 0
1 o ERRL_— {0018 A CT_PARAMETERS[S] = 0
2{sLavE ERNO|— (B
A 000 —TIMECUT BUSY—
ACS_DRIYVE_ACS355DRIVE_TYPE OMLINE —Online Ok
T AR_READ READ _WALUE— < ACT_PARAMETERS
LineCotm1=—LINE_TOKEM &
DriveRel JDRIVE_DATA t

Word-to-integer conversion for variables with negative values

The data type (word) of the READ_VALUE output values in

the ACS3XX_COM_MOD_RTU function block permits only WORD_TO_INT .
non-negative values, but it is possible to use a word-to- et sons
integer conversion to enable also negative values. In the
following example, awACT_PARAMETERS[7] is converted to a new variable, iTorque
which represents the torque and direction of motor rotation.

Declare the iTorque variable as integer:
iTorque: INT;

The value is then converted into an integer as shown below. The negative value
represents reverse direction in this example.

[ORD_TO_INT
awACT_PARAMETERS[7]=65433 iTorue=-103
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Function blocks and program
structure

What this chapter contains

This chapter presents an overview of the function blocks of the ACS Drives Libraries.

Function block programming overview

The main advantage of using function blocks is that it is easy to control drives and there is
no need to master the details of the ABB Drives profile.

Function block programming also allows for a modular design and customization for the
requirements of the application in question. The ACS Drives Base Library in the starter kit
features several types of control blocks, for both basic and advanced applications.
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Program structure

Main program

In the example project, the main program is named PLC_PRG. The main program includes
a call to PRG_Drive1 (see below). If there are multiple drives, add a program for each
additional drive (see Adding another drive on page 17).

BlE| DoldnEal ¢ (| memE F

DODI[FROGRAM FLC PRG.
e || [oo0zver
mlrcrrarre |00 |NEEERGRES

----- ] PRG_Drivel (FRG)

E\

i call program of first drive

1 [FPRo_Driver

4 |

Loading likrary 'CiProgram Fil
Loading likrary 'CiProgram Fil
Loading likrary 'CiProgram Fil

L
PDUS[ ‘o Data...l\u"isua...l%ﬂaso. I < |

PRG_Drive1 program

PRG_Drive1 contains the function blocks for the drive. The image below shows the main
components of PRG_Drive1 (FB_COM, FB_BASIC_CONTROL and speed reference) and
their functions.

Bles(E| Bl@ledaE AR * [El@(mlw [ ] el ot] &

0001 FROGRAM PRG_Drivel
‘S POU: 0002Z[VAR Declaration part
[ PLC_PRG [PRG) 0003 FE_COM: ACEIM_COM_MOD_RTU:  ofwariables and tion blo:
| 0004 DriveRef: ACS_DRIVE_DATA_TYFE; function block instances ale. Mus
0005 FB BASIC CONTROL: ACS3X DRIVES CTRL BASIC,  * Basic control function block.
0001
modbuzs RTU communication function block network]:
I Connection to the ACS355
T A TR ModbusRTU connetion
Trueden DONE] function block
1-{com ERR|— ACS I _COM_MOD_RTU
2-{5LAVE ERMNOf—
1000 {TIMEDUT BUST|—
AC5_DRIVE_AC 5355 {DRIVE_TYPE ONLINEf—xOniine O
3 | 3-{NwaR_READ READ_WALUE|—awACT_PARAMETERS
oo LinaComi-|LINE_TOKEN
DriveRef - DRIVE_DATA wvariahle DriveFiefDRIVE DATA »
to exchange data between the
i i ooz
functions blocks ofore drive | JExRs control function block, including scaling and initial reset nietwark?:
Control of AC5355
FB_BASIC_CONTROL Basic control function block
ACSBO_DRMVES_CTRLBASIC | ACS3< DRIVES_CTRL_BASIC
x0rline0K-{EN DONE——n {7}
DI_START3TART ERR|—
DI_COAST_STOP-{STOP_COAST ERMNOf—
DI_RESET-{RESET SCALING_DONE[—
rRief Speed 4 $PEED_REF OFERATING—
DriveRef-{DRIVE_DATA TRIPPED|—
LR —
ALT_SPEED|—rfet Speed
............ i E
0003 :
generation of speed reference acconding to suitches and limits from dive  LOGIiC t0 gensrate the speed
reference value




DriveRef

The DriveRef (DRIVE_DATA) variable must be connected to  tnstencont —
all function blocks of the drive to exchange data.
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ACSINX_COM_MOD_RTU

1 -

Drivert

COM
LINE_TOKEN

SLAVE
DRIVE_DATA

ACS3XX_DRIVES_CTRL_BASIC

START

STOP

RESET ALARM
SPEED_REF ACT_SPEED

DRIVE_DATA

Main components of the example program

FB_COM is a communication function block for
Modbus RTU. It controls the communication to
the drive and cyclically reads the status word,
actual speed, and up to seven more parameters
from the drive. When there are changes in the
control word or the speed reference values, the

function block writes the new values in the drive.

Refer to the online help for a detailed description
of the function block and its inputs and outputs. For additional instructions, see the below

sections in this manual:
You can set the slave address as described in Configuring the slave address of the
drive on page 17.

If more than one drive is used, the LineCom1 variable in the LINE_TOKEN input must
be declared as global. See Information on LineCom1 as a global variable on page 18.

For a description of the DRIVE_DATA variable DriveRef, see DriveRef on page 25.

reference value to rpm or 0.1 Hz.

The FB_BASIC CONTROL function block is
the default control block in the example
project. It is interchangeable with the function
blocks presented in Other control blocks
below. A drive may have one active control
block.

madbus RTU communication function hlock

FB_COM

Modbus RTU communication function block (FB_COM)

TRUE—EM
1 HCOmM
2SLAVE
1000 —TIMECQLT
ACS_DRIVE_ACS355DRIVE_TYPE

ACS3X¥_COM_MOD_RTU

DOMEF———————————————
ERR}—
ERNC—
BUSY —
OMLINE—x0nlineOr

3NVAR_READ READ _WALUE—sawACT_PARAMETERS

LineCom1 —LINE_TOKEM &=
DriveRef |DRIVE_DATA =

If more parameters are to be read from the drive, adjust NVAR_READ and set the
parameters (53.10...53.17) in the drive. See Configuring parameters to be read from
the drive on page 21.

Basic control block (FB_BASIC CONTROL)

The FB_BASIC_CONTROL function block is
used for basic control of the drive, including
speed scaling of the actual speed and

control function block, including scaling and intisl reset

FE_BASIC_CONTROL

B.CS3HH_DRIVES_CTRL_BASIC

*Onlineok —EN DOMEf———
DI_START{START ERR}—
DI_COMAST_STOPSTOP_COAST ERNG|—
CI_RESET—|RESET SCALING_DOME—
tRefSpeed {SPEED_REF OPERATING |—
DriveRef JDRIVE_DATA &= TRIPPED |—
ALARMl—

ACT_SPEED|—ractSpeed

See the online help for detailed information on the inputs and outputs of the function block.
See Using the online help in CoDeSys on page 15 for information on the use of the online

help.

The function block functions only with the ABB Drives profile.
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Speed reference generation

In the example program, speed reference is generated according to the dip switches
(DI_FASTER, DI_SLOWER and DI_REVERS) and the maximum reference limit.

The maximum reference limit is read from the drive parameter 11.05 (REF1 MAX) at the
first start of the ACS3XX_DRIVES_CTRL_BASIC function block and is stored in
config.iRefScaleMax, a sub-element of the DriveRef variable.

The limit depends on the selected motor control mode. There are two possible motor

control modes, detailed below. Drive parameter 99.04 Motor Control Mode determines the

mode used.

¢ Scalar mode: The default mode is the scalar mode. The default value for the drive
parameter REF1 MAX is 500 (which corresponds to 50 Hz).

¢ Vector mode: In the vector mode, the drive paramter REF1 MAX is set to the
maximum speed given in rpm, eg 1500.

If you change the motor control mode, the scaling parameter has to be read again by
reseting EN of ACS3XX_DRIVES_CTRL_BASIC. This can be done by powering off and
on again the 24V DC of the AC500.

DI_FASTER, DI_SLOWER and DI_REVERS are used in the example project as shown in
the below image. See the quick installation guide for the dip switch settings in the ACS355
and AC500-eCo starter kit.

generation of speed reference according to svwitches and limits from drive

AR5 aoo LIMIT rLIL

rRefSpeed=405 —| oo tRefSpesd=405
SEL DriveRet.config .iRefScaIeMax:SDD—I

DI_FASTER

04
.04

SEL
DI_ELOWER —
04

.04

SEL
Dl _REWERS —
1.04

-1.04

Other control blocks

You can use the following two control blocks as alternatives for the basic control block.

ACS_CTRL_ABB_DRV_PROFILE

ACS_DRIWVES_CTRL_STANDARD
ER DOME
START ERR

If advanced control is needed, the .
ACS_DRIVES_CTRL_STANDARD function block can be used  Jsror v rawe ity
instead of the FB_BASIC_CONTROL function block. Refer to  Joror: ™" -
the online help for a detailed description of the function block. — Pfcmtoc

ALARM
—SPEED_REF EXT_RUN_ENSBLE
REF_WALUE2 LOCAL_CTRL
—DRIVE_DATA & EXT_CTRL_LOC_ACT
ACT_SPEED
ACT_VALUE2
ACT_SW
LISED_Cw|
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ACS_DRIVES_CTRL_ENG

ACS_DRIVES_CTRL_ENG
—EM DOMNE—
For system applications, the engineering block —oFFt RDY_ONI—
. —OFF2 RO _RIUM—
ACS_DRIVES_CTRL_ENG can be used. Refer to the online  _rs RDY_REF|—
. . . . —INHBIT_CP TRIPPEC —
help for a detailed description of the function block. ki ST
—RAMP_HOLD OFF3_STATE—
—RAMP_IN_ZERC S _ON_INHIB —
—RESET AL ARME—
—OAN_BITS AT_SETPOINT —
—ow_BITI REMCTE—
—REMOTE_CMD ABOVE_LIMTL—
—EXT_CTRL_LOC EXT_CTRL_LOC_ACT—
v _BIT12 EXT_RUMN_ENABLE|—
v _BIT13 SW_BIT13—
vy _BIT1 4 S BIT14—
oW _BIT15 S BIT15—
—USE_Cw ACT_Sw—
et ACT _WaLUE! —
—REF_%&LLE1 ACT VALUEZ —
—REF_%ALLUEZ USED_Cwv—
—CRIWE_DATA b
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