APPLICATION GUIDE

Pure easiness for a wide range
of applications

ACS580 and ACS480 general

purpose drives

« Save time with the ease of selection
and installation as the standard prod-

uct is ready to control your processes.

- Save money with built-in features and
components that make these drives a
perfect fit for many applications.

« Keep your systems running smoothly

without unexpected delays in the pro-

duction.
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Pure easiness for many applications
ACS580 and ACS480 general purpose

drives

Introduction

The ABB’s general purpose drive series are de-
signed to serve a broad range of different vari-
able and constant torque applications, such as
conveyors, centrifuges, fans, compressors,
pumps, and winders in many industries, includ-
ing, for example, food and beverage, agriculture,
sawmills, automotive, and material handling.

To fulfill the needs of these many applications
and industries, the ACS580 and ACS480 drives
are equipped with all the essential and necessary
components to ensure your applications are con-
trolled reliably. In addition, these drives feature
an intuitive, state-of-the-art control panel as
standard, offering you simplicity not experienced
before.

@ Two products, many applications

The purpose of this application guide is to illus-
trate the many applications where these drives
can offer easiness, performance, and energy effi-
ciency. The guide not only explains how you can
take the full advantage of these drives, but it also
advises step by step how to effectively operate
the assistant control panel and how to easily set
up the various features to leverage the full poten-
tial of your drive.

The ACS580 and ACS480 serve a broad range of
different applications, offering them many fea-
tures that help you get maximum results out. The
ACS580 is a great fit for even demanding needs,
while the ACS480 is a good choice when only the
basics are required.

@ Easiness you’ve not experienced before

The ACS580 and ACS480 come with an intuitive
and easy-to-use control panel that makes it ex-
tremely easy to operate the drives.

@ Step by stepinstructions

This application guide instructs how you can ap-
ply each feature and explains which benefits the
specific feature brings to your system.
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Introduction to the assistant control panel
Save time, monitor values that matter, ask help
— all with the assistant control panel

Experience easiness in a totally new way with
the assistant control panel, which is delivered as
standard with the ABB general purpose drives.
Setting up the drive, operating it, and asking for

help in unclear situations have never been as easy.

The set up assistant guides you through the com-
missioning procedure with straightforward ques-
tions without the need to access any drive pa-
rameters. Once the assisted setup is done, the
drive is ready to control the motor. If some ad-
justments are still needed, Primary settings offer
you an easy way to fine-tune the settings — again
without the need to access any parameters.

Stressing the easiness even further, the assistant
control panel features several, easily accessible
home views, with which you can monitor all the
values that are important to you. The I/0 view,
on the other hand, lets you easily to make sure
that the actual /O wiring matches the I/O use in
the control program. You can also make changes
to the I/O connections straight from this view
and avoid wasting time with finding the right pa-
rameters and signals.

Finally, should you face any unclear situations,
you don’t necessarily need to have a manual in
your hands. Instead, you can ask help from the
drive by simply pressing the help button.

Experience the easiness 1) Local® @ ACSHD $00Hz Locald® (™ Mydrive $00H: Local® ' Mydrive *00Hz
1) The setup assistant guides Set up assistant r——— Motor nominal values mm 1 First start complete
L. Set-up drive now? Find the values on the motor's Drive is ready for use
you through the commission- Srart n nameplate, and enter them here Start/Stop: ol
ing quickly and effortlessly Exit & don't show at power-up Type: Asynchronous motore Direction DIz
. Mot naw Current 1.2 4w Reference [freq): Al scaled
once you power up the drive. Voltage: 2000 Yw
2) Primary settings can be ac- 1502 Mext  Back 10:14 Next Back 1016 Done
cessed from the Home view 2) Remote ™ My drive +500H: Locald ™ Wy drive 300 Hz Locald ™ Wy drive =0.0H:z
Main menu ————————  Primary settings Ramps

by pressing the right side but-

ton indicating Menu. In Y
&3 10

0 0 x
E Primary settings M| Ablacro
Motar [
-

Panel PID

ration time

Deceleration time 20,000 s

. N Start, stop, reference » 1 Frequency scaling for ram..: 50.00 Hz
Primary settings, you can ad- re Diagnostics . Ramps 4| Shape nme 0100 s
just and fine-tune the most a4 Limits » | Stop made Coast
important and common set- Exit 14.07 Select Back 1055 Select Back 10:55 Edit
tings, such as motor, start, 3) Localé ¢ My drive $E00H: Local® ¢ My drive $E00H: Local® (™ My drive $60.0 He
stop, ramps, limits, PID and Output frequency 0.00 150 1.00) Saved money
PFCp’ tt'p Hz 5000 AR A R N S a7

settings. 4 MWator current U 23}’ P b q 32 45 N
3) Home views allow you to j|\:| : g
. . otor tarque
monitor any value you wish. [% 78} [Motor current 025 4] |R2 18999
Click Options on the left side Options 10:57 Menu Options 1616 Menu Options 1639 Menu
to edit the home view. To add  4) Remote ¢ Wy drive D0Hz Femote €™ Wy drive 00H: FRemote (™ My drive 0.0 Hz
Main menu 1/0 DI:

a new home view, click the
right arrow button till the dis-

E Primary settings

Sta pe
Diz:o Direction »

Used far:

Start/stop
p|ay shows Add new. Select i Dixo Constant speed 1w Add use
. . PR Diagnostics . DI4: 0 28.23 Constant frequency s... »
Add new and 1dent]fy what !E g D50 Switch to ramp set 2w
you want to monitor. Exit ED Select Back 1138 Select  Back ED View
4) To see the I/O connections, 5) Local®  (* iy drive 200Hz Local® ¢ Wy drive $00Hz: Local® (™ My drive 200 Hz

e Acceleration time:
Time hetween standstill and

click Menu on the home view
and select /0. Click Select on
the right side to see further
information and change the

default ramps (ser 1]

the fieldbus scaling (Primary

"scaling speed" when using the

The "scaling speed" is the same as

e ABB standard

One signal for start#stop; another
for direction, This is the factary
default

e Run enable missing

Mo run enable signal received

- Check the setting of [and source
selected by] parameter 2012

- Switch run enable signal on [eg. in
the fieldbus control word) 1/0 connections for this contral
macro:

connections. Exit 10:55

5) Press the help button iden-
tified by a question mark on
the assistant control panel, to
get a more detailed explana-
tion in any unclear situations.

Exit 17:08 Exit 1008
e ABB standard

macro:
DIT: Srart/stop
DI2: Forward/reverse
DI3: Constant speed selection
DI4: Constant speed selection
D15: Ramp pair selection

Exit 1613




Conveyors
Belt conveyor for glass bottles

The ABB general purpose drives
have many useful features for
controlling belt conveyors and
conveyors moving heavy loads.
External control allows users to
manually fine-tune the speed of
the conveyor, mechanical brake
control synchronizes the motor
control and mechanical brake
control, s-ramp guarantees
smooth acceleration and
deceleration of the conveyor, and
stall function protects the motor
in stall situations.

Features for conveyors

Highlight features Use also for these applications
External control Pumps, fans

Mechanical brake control Turntables

S-ramp Conveyors

Stall function Mixers, compressors
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Benefits and instructions — two control locations

Suitable for:

[ Acss80
[\ Acsaso

Benefits of two control locations

Two external control locations become handy in
situations where the speed of the belt conveyor
needs to be fine-tuned on a one-time basis.
Slowing the speed might be needed, for example,
to be able to inspect the bottles. Using two con-

trol locations enables you to set a speed

reference for the belt conveyor, for example,
through digital inputs or a fieldbus, and in addi-
tion, to control the speed, for example, manually

via a potentiometer.

How do you set it up?

1) In this example, it’s as-
sumed that external control
location 1is already config-
ured. For example, if the belt
conveyor is driven normally
through a fieldbus, it uses ex-
ternal control location 1. To
enable the external control lo-
cation 2 for the motor
potentiometer, go to Primary
settings, make sure the drive
is on vector control, and se-
lect Start, stop, reference.

2) Select Secondary control
location and activate Use two
control locations.

3) Select the source that acti-
vates the second control
location. Set the Motor po-
tentiometer as the reference,
and determine Start/stop/dir
from, if needed.

4) Go back to the Start, stop,
reference view and select Mo-
tor potentiometer. Determine
the sources for increasing and
decreasing the speed. Adjust
also the minimum and maxi-
mum values for the speed, if
needed.

Manual control with the potentiometer offers
flexibility and simplicity for the process, since
no parameters need to be adjusted and the po-
tentiometer can be used whenever needed. The
following shows how the second control locations
for the motor potentiometer can be applied.

Digital/analog inputs

External | - £
- Fieldbus
Remote | — controll | _ constant reference
- PID
control |~ External - Motor potentiometer
. control2 | _ gic.
Drive
Local Control
control panel
1) Femate ¢ Wy drive 500 Hz  Femare Wy drive 1020.0 rp Rernate C* My drive  1028.0 rpm
Main menu Primary settings —— — Primary settings ——
E Primary settings o 0 dard [vector] || A NE=S ABB standard vectar]
° Mator » | Mator -
EO 1/0 > Start, stop, reference »
EE Diagnostics > T;:?[p: :
|« WY s oo . . . o . .
Exit 1407 Select Back 132 Select Back 11:32 Select
2) Remate My drive 1029.0 rprn Remote Wy drive 1029.0 rpm
Start, stop, reference ——— — Secondary control location
Feference from: Al directly wtral locations
A2 scaling -
Start/stop./dir from: DI start/stop,
5 dary control location Off w
Constant speeds Onw
Back 11:33 Select Back 1133 Select
3) Remote ™ Mydrive 10290 rpm Remote ™ Mydrive 10290 rpm Remote My drive 10290 rpm

Secondary control location
& Use two control locations
Activate from

Ref from:
Start/stop./dir from

Reference from:

Mot selectad
Al directly
AlZ directly

Start/stop/dir from:

Mot selected
DI start/stop

Control panel

ar DIT forweard, DIZ reverse

Back 11:33 Edit Cancel 11:35 Save Cancel 11:35 Save
4) Remote ™ Mydrive 10280 rpm  Femots (* Mydrive 10200 rpm  Remote Wy drive 10290 rpm

Start, stop, reference E— Motor potentiometer Up from:

Al2 scaling W Unfrom: _

Start/stop./dir fro.. DT start/st Down from 03

Secondary control location One Minimum: 5000 rpm Di4

Martor porentinmeter Maimum: 50.00 rpm

Constant speeds Onw DI

Back 137 Select Back 137 Edit Cancel 137 Save



Conveyors

Benefits and instructions — mechanical brake control

Suitable for:

[/ Acss80
[/ Acsaso

As the ACS580 and
ACS480 drives do not
have support for an
encoder they are not
optimal for vertical
movement, and for
those situations, the
ACS380 and ACS880
are better choices.

Benefits of mechanical brake control

A mechanical brake can be used for holding the
motor at zero speed while the drive is stopped or
not powered. Mechanical brake control is a good
feature when the motor control and mechanical
brake need to be accurately synchronized, for ex-
ample, to perform an operation on the conveyed
item. A mechanical brake prevents a heavy load
from dragging an inclined conveyor backwards
while stopped for the operation. It also allows
smooth starting of the conveyor, as the load is

How do you set it up?

1) The mechanical brake is 1) Remote ¢ Wy drive

held in place by the speed control of the drive un-
til the brake open delay has passed. In case of a
stop request, the speed of the motor is ramped
down to a stop before closing the brake, allowing
smooth stopping. Additionally, using the control
through the drive, you can reduce the number of
mechanical components that would otherwise be
required to control the brake. The following ad-
vises how to set the mechanical brake control on
the ACS580 and ACS480. For wiring instructions,
check the corresponding standard control manu-
als.

391 Hz  Remnote Wy drive 39.2 Hz  Femote * My drive 39.2 Hz

controlled by bit 0 of parame-
ter 44.01 Brake control
status. Select this bit as the
source of arelay output. Go

11 Standard DIO, FI, FO
12 Standard Al
13 Standard AQ

Complete list —M
(07 System info
ndard DI, RO

10 Standard DI, RO 10.24 ROT source

first to Parameters and select
Complete list. Scroll down to

iEEH
My drive

Back
2) Remate

* 11004 DI forced data 00oo oooo [19] Drive temp
ldl| 1021 RO staws 0100 [20] Undervoltage
* | 10.22 RO force selection noono [21] Morar temp
" | 1023 RO forced data 0000 ake command
"1 ] i [23] Ext2 active
Select Back 11:48 Edit Cancel 11:44 Save

275Hz  Remote

™ My drive

275 Hz Remote My drive 275 He

parameter group 10 Standard

Complete list
40 Process PID set 1

44.06 Brake control enable

44.06 Brake control enable

DI, RO. Select parameter " [0] Mo selected [7] DI

41 Process PID set 2 > [1] Selected [18] Tirmed funcrion 1
10.24 RO1 source to set the 43 Brake chopper . (2] DIl [19] Timed functicn 2
source for the RO1. Scroll 44 Mechanical brake control » [3] DI2

. nergy efficiency - 4] DI

down the list and select [22] il fi &l

Back 10:64 Select Cancel 10:64 Save
Brake command.

3) Femaote (™ My drive 275 Hz Femote ™ My drive 275 Hz Remote ™ Wy drive 2716 He

2) Next go to parameter 44 Mechanical brake control 4408 Brake open delay 41 Mechanical brake control
group 44 Mechanical brake 4401 Brake control sta_ 0 0000 0001 44.01 Brake control sta.. .0 0000 0007

control. In parameter 44.06,

44.06 Brake control ena... Mot selected
44.08 Brake dela

44.08 Brake contral en... Supervision 1
0s 44.08 Brake apen delay 200 s

A.00.

¥ 0=
you can select which signal 44.13 Braks close delay 000 s
enables the mechanical brake 4414 Brake close level  100.00 rpm IU.UU 5[|[i 4414 Brake close level  100.00 rpm
control. Here, for example Back 10:54 Edit Cancel 11:02 Save Back 11:02 Edit
. ) ,
digital inputs or other func-  4) Remore ¢ My drive 275 He

tions can be chosen. Once

) . 44.01 Brake control sta
you’'ve selected the signal,

44 Mechanical brake control
00000 0001
44.08 Erake control en... Supervision 1

click Save. 44.08 Brake open delay 200 s
X 4413 Brake close delay 2000 s

3) Parameter 44.08 defines 4414 Brake el 10000 rpm

the brake opening delay, while  Back 1002 Edit

parameter 44.09 defines the
closing delay. These values
are specified by the brake
manufacturer.

4) In parameter 44.14 Brake
close level you can define the
motor speed for brake close
as an absolute value. Once the
motor speed has decelerated
to this level, a close command
is given.
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Conveyors
Benefits and instructions — s-ramp

Suitable for: Benefits of s-ramp

An s-ramp, or a shaped ramp, is a specific type of
ramp that defines how smoothly the motor accel-
erates or decelerates. As the s-ramp is applied, it
allows the motor to accelerate and decelerate
smoothly without any sudden twitches that
might cause the glass bottles to swing and break

down on the belt conveyor.

[ Acss80
[V Acsaso

ASINESS FOR MANY PURPOSES

You can define how quickly or slowly the motor
achieves its maximum speed and how it deceler-
ates to a stop. If ramps are used, the shape time
determines the smoothness of the ramp. The fol-
lowing gives step-by-step instructions how to
apply the s-ramp.

Hz

Starting and stopping
without an s-ramp

Starting and stopping
with an s-ramp

How do you set it up? 1) Remote ¢ My drive 437 Hz Remote (™ My drive 137 He
_ Main menu ——— — Primary settings
shaped ramp, go to Primary S Watar »
. 1/0
settings and select Ramps. :0 " JSter stop, reference
EE Diagnostics i By .
2) Adjust acceleration and de- e . e L
. . . Exit 1407 Select Back 1408 Select
celeration times if needed by
clicking Edit. Use the arrow 2) Femote €ty drive 437 Hz Remate (™ My drive 43.7 He Remote (™ My drive 43.7 He
buttons to set the desired Ramps Ramps — Shape time:
. ration time 5 Acceleration time 200000 s
value and click Save. To deter- Deceleration time: 20000 s || Deceleration time 20000 s 00“0 000
mine the s-ramp, edit Shape Frequency scaling far ram.... 50.00 Hz Frequency scaling for ram...: 50.00 He " s
time. Longer shape times co Shape time b.om s ¥
€. ger peti r- Stop mode Coast | Stop mode: Coast ‘U.UUU 1E[|U_[|U[i
respond to smoother ramps. Back 1530 Fdit Back 1408 Edit Cancel e Save



Conveyors
Benefits and instructions — stall function

Suitable for: Benefits of the stall function

The purpose of the stall function is to protect the
motor in stall situations where the motor is un-
able to rotate. Stalling occurs if the load torque is
greater than the motor shaft torque. Regarding
belt conveyors, the load torque might increase
above the shaft torque, for example, if additional
objects are put on the conveyor belt, or if the belt
is prevented from moving, for instance as a con-
sequence of an accident.

[/ Acss80
[V Acsaso

If the motor is not able to rotate, the slip of the in-
duction motor increases. This increase causes
higher voltage, and thus more current is induced
in the rotor windings. The higher the current in

How do you set it up?

1) To adjust parameters re- 1) Femote €My drive

600 H: Local®

the windings, the more heat and damage it can
cause for the winding insulation and the motor.
The stall function protects the motor by monitor-
ing the motor current and the speed or the output
frequency. If user-set limits for the current and
speed or frequency are reached over a user-de-
fined period of time, a fault or warning is
generated.

By being prepared for this kind of situation, the
lifetime of the motor can be improved and the
maintenance interval can be prolonged. The fol-
lowing instructs step by step how the benefits of
the stall function can be applied. For wiring in-
structions, please refer to the user’s manual.

(™ My drive 600 Hz Local® (™ My drive 600 Hz

Main menu

lated to stalling, go to
Primary settings, scroll down

Advanced functions
O Additional fault reset

Primary settings

Mot selectad »

Q1,0 Pump and fan control Cff » i o ke

and select Advanced func- Eo "1 Fieldous Offw || Autoreser faults
tions. Go down and select EE Diagnostics MW :dvanced funcrions Supervision .

Clack, region, display (3@ Siall protection

. -m .
Stall protection. Exit 007 Select Back 1415 Select Back 118 Select
2) Select Detect motor stall 2) Locald ™ Wy drive 3500 Hz Local® (™ My drive 2500 Hz
to enable the stall protection S"’" . Stall protection
eTeCct moto k= o
function. : Warning
If current higher than: 200.0 %
3) Define which action is If frequency lower than 16500 He
taken in case of a stall condi- For at least s
tion. A Warning notifies users Back 1418 Select Back 1418 Unselect
about the stall condition on 3) Remorz O My drive 0.0H: FRemote (™ My drive 0.0 Hz
the control panel’s screen, Stall protection —————————  Action:
A . ™ Detect mator stall [\ =

while a fault leads the drive to Actian g Falt
trip. If current higher than 2000%

If speed lower than 160.00 rpm
4) Next, define the stall cur- For at least Ws
rent limit as a percentage Back 11:37 Edit Cancel 11:36 Save
value of the nominal current.  4) Local® & My drive 250.0Hz  Local® ™ My drive 250.0H: Local® O My drive £6001 He

Stall tection —M— i : Stall tecti
Set also the stall speed or fre- MaDE':gt:utIg:staH If current higher than MHDQI:;:t::ntI;:stall
quency limits depending on Actian ‘Warning I Warning
If current higher than: U UUU % 10

the motor control mode (vec-

If frequency lower than 15.00 Hz - 16.00 Hz
tor or scalar). For at least 20 s ID 1 WEDDd For at least: 20
5) Set the time limit to indi- Back 14:20 Edit Cancel 14:20 Save Back 1420 Edit
cate a stall condition. If the 5)Local®  ¢* iy drive 3600 Hz Localds ¢ Wy drive 600 Hz Locald ¢ My drive 2500 Hz
stall current together with the Stall protection For at least: Stall protection

™ Detect mator stall ® Oetect mator stall
stall Spe6d/frequency have Action: Warning UU] Action Wiarning
occurred over the stall time, If current higher than: 100.0 % s If current higher than: 100.0 %

If frequency lower than 15.00 He v If frequency lower than 15.00 Hz

the drive generates a warning

0 3600

or a fault to notify users
about the condition.

Back 14:20

Edit Cancel 14:20 Save Back 14:20 Edit
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Compressors
Screw compressor

Screw compressors are used in
very diverse set of environments:
some of them might be potentially
explosive, while other locations
might be cold and humid. The
ACS580 and ACS480 offer
suitable features for many kinds
of environments. For example, an
ATEX-certified motor temperature
monitoring module is a good
choice for explosive environments,
while the motor pre-heating
function keeps the motor free
from condensation.

S

Features for the screw compressors in a potentially explosive environment

62ROPTCC
P

PTCIN=—1

.’ » »y
' CHASSIS
63RO
40 4L ACC- in
=% cioc+in
Thermistor MO™ protection
En216o
STATUS @
LI B

62 63

s

60 61

Highlight features

Use also for these applications

ATEX-certified CPTC-02 module

Pumps, fans, compressors

Pre-heating

Pumps, compressors

Pre-magnetization

Conveyors




Compressors

11

Benefits and instructions — ATEX-certified CPTC-02 module

Suitable for: Benefits of the ATEX-certified CPTC-02 module
If motors are used in applications in a potentially
explosive environment, the ACS580 general pur-
pose drives can be ordered with an ATEX-certified
thermistor protection module option. This mod-
ule protects the motors from being damaged by
too-high motor temperatures. The ATEX-ap-
proved CPTC-02 module includes a PTC sensor
input that executes the SIL/PL capable Safe Mo-
tor Temperature safety function by activating the
drive’s safe torque off function, STO.

[ Acss80
[ ] acsaso

How do you set it up?
1) Go to Parameters and se-
lect Complete list. Scroll

If the motor temperature rises above the PTC sen-
sor limit temperature, the sensor resistance
increases very sharply. This indicates overtem-
perature to the CPTC-02 module. The module
switches the drive’s safe torque off circuit off,
which activates the drive’s STO function. The STO
function disables the control voltage of the power
semiconductors of the drive output stage. This
prevents the drive from generating the torque re-
quired to rotate the motor. If the motor is running
when the STO function is activated, it coasts to a
stop.

1) Remote (™ ACSERO B0bar Femote

(™ ALS5B0
15 1/0 extension module

8.0 har

Complete list

11 Standard DI0, FI, FO -
down to parameter group 15. 19 Srandard Al w | 1602 Detected extension m... CPTCH DZ
Make sure that the value of 19 Srandard A0 w | 1503 DI status 0000 0000
both parameters 15.02 and 0 extension maodula | 1504 R0/D0 stats 0000 0000
L5 017 CPTC 0. Thevalue e — s
ca'n be edited by .choosing Back 12:28 Select Back 1228 Edit
Edit. 2) Remate (™ ACSEE0 8.0 bar  Remare ™ ACSEE0 8.0 bar FRemnote (™ ALSEAD 8.0 har
Complete list ————— 31 Fault functinns 31.22 STO indication run/stop
2) Goto parameter group 31. 25 Speed control » | 31149 Motar phase loss Fault
In parameter 31.22. select 26 Torque reference chain » 3120 Earth fault Fault M Faul(/Warnmg
. A . . ’ i 28 Frequency reference chain » | 31.27 Supply phase loss Fault [2] Fault/Bvent
which indications are given 30 Limits » | H T0 indication run.” [3] WarningVWarning
when one or both STO signals 31 Fauft functions Al [4] Event/Event
are switched off or lost Back 08:1 Select Back 08:1 Edit Cancel 0§:32 Save
3) Go to parameter group 35 3) Remate ™ ACSRED 8.0kar Femore (™ ALSRAD 40bar Remuote (™ ACSHED 8.0 har
d K that th | Eomplgte Iigt ——— 35 Motor thermal protection 3531 Safe moter temperature ...
andmake sure tha e Va. ue 0 Lirnics w | 35.22 Ternperature 2 fault limit 130 °C 0] of
of parameter 35.31, SMT, is 1. 1 Fault functions » | 35.23 Temperature 2 warning ... 110 °C [ On
This enables the Safe motor 32 Supervision . 35 24 Tempera[ure 24 . Nor selected
34 Timed functions > E £
temperature. 35 Mator thermal protection | - . —
4) Go to parameter group 95, Back 12:47 Select Back 12:47 Edit Cancel 12:48 Save
and set the minimum switch- 4y .o o agsse B0bar Femore  (* ACSSAD B0bar Femote (¥ ACSEB0 80 her
ing frequency for ABB Ex Complete list ——————— 55 HW configuration 8515 Special HW settings
motors in parameter 95.15. config | 95.02 Adaptive voltage limits ~ Enable 044 EX motor =Yes
96 System » [ 9503 Esomated AC supply volc.. 427 1 0 ABB Sine filer =No
5) For other motors, use pa- 97 Matar control » | 85.04 Control koard supply Internal 244 2 0 Highspeed mode  =ho
rameters 97.01 and 97.02 in 98 User motor parameters v | BH 0000
the parameter group 97. Pa- 89 Motor data v || 9520 HW options war.. .0 0000 0000
rameter 97.01 defines tf';e Back 1229 Select Back 1229 Edit Cancel 1342 Save
switching frequency of the 5) Femate ™ AC3580 8.0bar  Femotwe ™ ACSEE0 8.0 bar
drive that is used as Iong as Complete list 9? Motor cnntrnl
: , 95 HW configuration »
the drive doesn’t heat too 95 System . El? 02 Mlnlmum SWItChlﬂg frequ 2kHz
much. Parameter 97.02 corre- 97 Wotor cantrol pa ([ 97.03 Slip gain 100 %
sponds to the lowest 98 User motor parameters w | 97.04 Voltage reserve 2%
. . . 99 Mator data w | 9705 Flux braklng
switching frequency that is al- REPD -
lowed Back 12:32 Select Back 1232 Edit
6) Femote ™ ACSRB0 fllhar  Femote (™ ACSHB0 8.0 bar
6) Make sure that the value of 77 Motor control 57.18 Hexagonal field weakening
parameter 97.18 is zero. For 87.18 Matar model temperat... Disahled
: 47 18 Stator temperature factor 50 % [1] On
Ex mOt?rS’ hexagonal flelé 9717 Hotortemperature factor '|DD %
weakening must be deacti- g
vated 97 13 Hexagunal field weakm 1200 %
Back 168:44 Edit Cancel 18:44 Save
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Compressors
Benefits and instructions — pre-heating

Suitable for: Benefits of pre-heating

This function turns pre-heating on or off. While
on, the drive keeps the motor warm and prevents
condensation in a halted motor by feeding a fixed
current, typically 0-30 percent of the nominal cur-
rent, to the motor. By warming the motor and
preventing water from condensing in it, the life-
time and maintenance interval of the motor can
be prolonged. In addition, the pre-heating pre-
vents damage and wear in the motor caused by
cold starts. The pre-heating function is useful es-
pecially in humid or cold conditions where
condensation is a typical phenomenon or where
the motor gets cold easily.

[ Acss80
[ Acsaso

How do you set it up?

ASINESS FOR MANY PURPOSES

The function can be defined to be always active
when the drive is stopped, or it can be activated
by a digital input, fieldbus, timed function or su-
pervision function. For example, with the help of
the signal supervision function, the heating can
be activated by a thermal measurement signal
from the motor.

If the pre-heating is activated, the stop command
is given, and the drive is running below zero
speed, the drive starts immediately to pre-heat
the motor. If the motor is running above zero
speed, the pre-heating is delayed by 60 seconds
to prevent excessive current in the motor.

1) To see and adjust pre-heat- 1) fiemore (™ Mydive  $50.0Hz Remote (O My drive 0.0H: Remate € Wy drive 0.0 He
. . . Main menu Primary settings Motor
ing settings, go to Primar
9 . 9 C;gh y Primary settings | Abacro: ABB standard | sram moge Mormal
settings and choose Motor. 110 Mator B Flux braking: Disablad
Scroll down to Pre-heating. :O * Start, stop, reference 4 U ratio Linear
EE Diagnostics . Ramps *| IR compensation 350 %
2) Select Pre-heat motor =t o Lirnits " Off
while stopped. To edit the Exit 14:.07 Select Back 1417 Select Back 1417 Select
percentage value of the nomi- 2) Remate Wy drive 0.0% Remote £ My drive 00% Remote ¢ Wy drive 170%
nal current that is used for Pre-heating Current: Pre-heating
X ] 23 & Pre-heat motor while stopped
pre-heating the motor, click Current. 00% 'I 7 m « Current: 17,
Current and select Edit. Use
the arrow buttons to edit the " * 00
value. Back 1407 Unselect Cancel 0750 Save Back 07:50 Edit
3) If pre-heating is set 3) Remote ¢ by drive 404 Hz Remate (™ My drive 0.0Hz Remote  fff Wy drive 0.0 %
through Primary settings, it’s Complete list 21 Start/s?up mude’ 21.14 Pre-heating input source
| tivated while th ’ 13 Standard A0 w | 21.08 DC current contral noon [0] off
always activated while the 151/0 extension module » [ 21,08 DC hold speed E00 || [1] On
motor is stopped. To select an 19 Operation mode » | 2110 0C current reference 300 % [2] DN
: . 20 Start/stop/direction » | 2111 Post magnetization time 0s [3] DI2
input SOL'IFCG to trigger the 2 op mode 21.14 Pre-heating input source [4] DI3
pre-heating, go to Parame- Back 0748 Select Back 0922 Edit Cancel 0743 Save
ters and select Complete list. 4) Rernore I Wy drive 00% HRemome IS My drive 00 %
Go to parameter group 21 21 Start/stop mode 2116 Pre-heating current
Start/stop mode. In parame- 21.11 Post magnenzanon time 0s 1 U
. . 21.14 Pre-heating input source On H %
ter21.14 Pre-heat]ng input 21.16 Pre-heating current
source, you can select, for ex- 2118 Auto restart time nos| L .
ample digital inputs or timed 21.18 Scalar start mode Mormal 0o 300
’ Back 07:50 Edit Cancel 07:50 Save

functions to active the
pre-heating.

4) In parameter 21.16
Pre-heating current, you can
set the desired value for
pre-heating current.
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Compressors
Benefits and instructions — pre-magnetization

Suitable for: Benefits of pre-magnetization Automatic mode enables the drive to automati-

M ACS580 Pre-magnetization can be applied to guarantee cally select the correct output frequency to start

M ACS480 the highest possible breakaway torque (up to rotating the motor. It’s especially useful with fly-
200 percent of the nominal torque of the motor). ing starts, as the drive will start smoothly at the
In addition, by adjusting the magnetization time, current frequency of the rotating motor. If perma-
itis possible to synchronize the motor start and nent magnet motors are used, this mode must be

e.d. the release of the mechanical brake, which is selected.
useful when great accuracy is needed.

The torque boost mode allows both the pre-mag-
Normal start mode starts the motor immediately netization of the motor and the torque boost to
from zero speed, while Fast mode allows the drive be applied. The torque boost effect ceases when

\rN:\eR:r‘ilfvlvm start after to pre-magnetize the motor before start with an au- the output frequency exceeds 20 Hz or when it is

ETS;‘;;Z?QZ%”S;‘;Q tomatically determined pre-magnetizing time. Const  equal to the reference value. The Automat-

motor magnetization is time, on the other hand, should be selected if con- icttorque boost mode first performs an

not completed. stant pre-magnetizing time is required, for automatic start and magnetizes the motor. How-
example when synchronizing with a mechanical ever, if the speed of the motor is zero, the torque
brake. If a full breakaway torque is also essential, boost is applied.

ensure that the constant magnetizing time is long
enough to allow generation of full magnetization
and torque.

How do you set it up?
To see and adjust pre-magne- ]_) Rernote ¢ My drive 0.0H:z FRemote ™ My drive 0.0H:z Remote ™ My drive 0.0 Hz

tization-related parameters Complete list i1 Start/stop mode ————— 7101 Start mode

13 Saniard 40 .| @ D )
go to Parameters and select 15 1 /0 extension module w i 21.02 Magnetization time 500 ms [1] Const time
Complete list. 18 Operation mode » | 21.03 Stop mode Coast 12] Autamatic
20 Srartdstop/direction w | 21.04 Emergency stop ... Ramp stap |
1) Go to parameter group 21 = 21.08 Emergency stop .. Inactve [trus|
Start/stop mode. If you’re us- Back 1814 Select Back 16:74 Edit Cancel 16:74 Save
ing vector control select 2) Remate My drive 0.0Hz Remote * My drive 0.0 Hz
21 Start/stop mode ————— 2710 Scalar start mod
parameter 21.01 Start mode ’ ceersam moce
. . 21.11 Post magnetizaton time Os
and select which starting 2114 Pre-heating input source OFF|  [1] Consttime
mode yOUYd like to use. 21.18 Pre-heating current 00% [2] Automatic
21.18 Auto restart ume 100 s [3] Tarque boost

2) If you're using scalar con-

art mode

[4] Automnatic+hoast

trol, select parameter 21.19 Back 1515 Edit Cancel 1515 Save
Scalar start mode, and select 3) Remote (™ My drive 00Hz Femore O bly drive 00Hz
. . , 21 Start/stop mode 21.02 Magnetization time
V.VhICh starting mode you d 2101 Start mode Const time
like to use. 2z lagnetization time 500 ms U 0 50@
. . . 21.03 Srop mode Rarmp ms
3) To adjust the magnetization 2104 Emergency stop .. Ramp stop [ o .
time, for example if Const time 21.06 Emergency stop . Inactive [rue] | @ 10000
is selected, go to parameter Back 08:29 Edit Cancel 1514 Save
21.02 and determine the time 4)
period the drive allows the mo- Motor rated power Constant
> tizing ti
tor to be magnetized. Once the magnetizing time
desired time is determined, <1kw >50-100 ms
click Save. 1-10 kW >100-200 ms
4) To ensure full magnetizing, 10-200 kW >200-1000 ms
set parameter 21.02 to the 200-1000 kW >1000-2000 ms

same value as, or higher than,
the rotor time constant. If the
value isn’t known, use the rule-
of-thumb values on the right.
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Pumps
Positive displacement pump

Pumps are maybe the most
common applications in different 3
industries. Typically, pumps are \
centrifugal (squared torque)
pumps, but there are also positive
displacement pumps in the
market. Positive displacement
pumps are constant-torque
applications. These pumps are
typically used to pump slurry or
other highly viscous material.

Features for the positive displacement pumps

Highlight features Use also for these applications
Speed supervision Fans

PID control Pumps, fans, compressors

Two ramp sets Pumps, conveyors

) v il
o TR

J S




Pumps
Benefits and instructions — speed supervision

Suitable for: Benefits of speed supervision

Several signals can be monitored with the
ACS580 and ACS480 standard control programs.
There are six different supervisions available, and
all six can be configured in different ways to en-
sure smooth operation. When the supervision
signal meets the supervision criteria, a user-se-

lected action, fault or warning is generated.

[ Acss80
[ Acsaso

15

In this example, we will configure the supervision
function to monitor the pump speed and torque.
The following instructs you how to set these su-
pervision signals.

How do you set it up? 1) Remate ™ Wy drive 600 Hz Locald ™ Wy drive +800Hz Locald ™ My drive =560.0 Hz
. Main menu Primary settings Advanced functions
1) To access supervision set- Mot selected w | External events .

tings, go to Primary settings,
scroll down to Advanced P i

N 1] Diagnostics
functions, and select Super- ——1

:g 140

E Primary settings 3 FID
»

»

Pump and fan control Cff »
Fieldbus Off w

0O Addinonal fault reset

Autoreset faults

1si0n

vision. Here you can Exit 1407

Select Back

Back 065

supervise three signals. 2) Remote ™ by drive 500 Hz Locald My drive +500H: Local® ™ ACSER0
Supervision Supervision 1 Function:
2) Select Supervision 1 func- Ervision status i on: - Disabled
. . . ction: 0 action LDW
tion and define how the signal Supervision 2 Disabled»  Signal Frequency High
is supervised. Supanvision 3 Disabled ®  Low fimit 0.00 Both
High limit: 0.o0
3) Determine which action is Back 1078 Select Dack 5 Tdit Tancel T3 Save
takenif the Sl:lpeerS'IOn limits 3) Local® ™ My drive 2600 Hz Local® ™ My drive =600 He
are met. In this example, we Supervision ] ———— Action:
select to supervise both low Functian Low Mo action
. . Action:
and high values of the signal Signal Frequency e
and to generate a warning if Low limic 0.00 Fault if running
. . High limit: 0.00
the value is too low or high. _ Lo
Back 0625 Edit Cancel 0f-25 Save
4) Next, select Speed for the
? ’ P . 4) Local® ¢ My drive 2600 Hz  FRemote ™ My drive =600 He
signal to be supervised and Supervision 1 Signal:
determine the limits for the Function Low Mot selscted
. . Actian: Warning d
low and high values of the sig- G o—
nal. Loy lirmi: 0.00 Current
. ﬂ\gh limit 9 99 OC voltage
5) Edit the label of the warn- Back T Edit Cancel 1079 Save
ing if needed by clicking Edit 5)Remowe  (YMydrive  $500H: Remots  (¥Mydrwe  $500H: Remoe  (¥Mydrve  3500He
and using the arrow buttons Supervision 1 Label: Supervision 1
for typing a new label. Low limit: G00.00 z abe  Signal: Speed
High limit 150000 4+ Low limit 00 00
6) Go back to the Supervision Hysteresis: Signal supervision]]] High lirit: 150000
Lahel: Signal su a Hystaresis: 0.00

view and select Supervision 2

Instruction line 1: Signal supervision 1 b_sngth: 18/35

L)

to set the torque supervision.  Fgek 1030 Edit Cancel 030 Save Back 1032 Edit
Follow the same S.t(f_‘pS as with 6) Femore * My drive 2500 Hz Remote ™ My drive +600Hz FRemote ¢ My drive 26001 Hz
the speed supervision. Supervision Supervision 2 Function:
Supervision status: nan Function
Supervisian 1 Both »
Supe 12 Disahled » High
Supervision 3 Disabled » Eoth
Back 10:33 Select Back 10:33 Edit Cancel 10:33 Save
7) To supervise more than 7) Bemote ¢ by drive 320H:  Remate € My drive 0.0 Hz

three signals, go to Parame-
ters, select Complete list,
scroll down to parameter
group 34 Supervision, and set
additional signals or all super-
vised signals in this view.

Complete list 32 Supervision
3207 Supervision status

il5} on 1 function

a0oo 0ooo
Both

26 Torque reference chain
28 Frequency reference chain

rFr yrw

30 Limits 32.08 Supervision 1 action Fault
31 Fault functions 32.07 Supervision 1 signal Speed
32.08 Supervision 1 filer ime  0.000 s
‘Back 1156 Select Back 1708 Edit
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APPLICATION GUIDE ACS580 AND ACS480 PURE EASINESS FOR MANY PURPOSES

Benefits and instructions — PID control

Suitable for:

[ Acss80
[ Acsaso

The optimal gain, inte-
gration and derivation
values can be achieved
by loop tuning, where
the values are slightly
changed and the
process behavior is
examined until the best
output is achieved.

If the process has dif-
ferent requirements, for
example during day and
night, set two different
PID controls and switch
between them according
to a timed function.

Benefits of PID control

A PID controller is a typical process controller in
industrial applications. The PID controller, which
is typically integrated into the drive or in some
other control platform, keeps the process vari-
able in the preferred value by adjusting the

process. In a VSD-driven application, the PID con-

troller can be used to control the motor/pump

speed to keep, for example, high enough pressure
in the system. If the pressure drops under or rises

above a limit defined by the user, the PID acceler-
ates or decelerates the motor accordingly. This
ensures optimal output and balances the pro-

In process PID control, a process reference (set-
point) is connected to the drive instead of a speed
reference. An actual value (process feedback) is
also brought back to the drive. The process PID
control adjusts the drive speed in order to keep
the measured process quantity (actual value) at
the desired level (setpoint). This means that the
user doesn’t need to set a frequency/speed/
torque reference to the drive, as the drive adjust
its operation according to the process PID.

It’s also possible to switch between two different
process PID sets. The PID controllers, together

cess time.

with timed functions, enable users to achieve op-

timal output also with varying process
requirements, for example, during day and night.

How do you set it up?

. . R ol Rernan Iy o (1.0 b i i .
1) Use Primary settings to 1) Homote € My drwe 500tz Remote (% My drive ar Hemore (% Mydive L0 e
R i Main menu ——— — Primary settings Control macro
configure the PID settings G Press [7] for wiring descriptions.
ickl nd with hen Matar e[ WARMIMNG: Resets all semngs
quickly a d t _OUt the need is 170 L Start, stop, reference » 1 ABB standard
to access any drive parame- . . Ramps w0 Bawire
A A EE Diagnostics At P » | I
ters. Go to Primary settings, — . LIS L _
select Macro and scroll down Exit 14:07 Select Back 15:02 Select Back 15:02 Select
to PID. This selection pre-con-  2)FRemote (™ by drive 0.0bar Remore € My drive 0.0 bar Femote (¥ by drive 0.0 har
figures all the needed Primary settings PID Unit:
N Limits [l PID caontrols ed reference 2 ahe
parameters in order to get the PID output 0.00 rpm » R
PID control into action. Pump and fan control Offw || Unit har har.
Fieldbus Offw || Devianon 0.00 bar » a
2) To adjust the PID settings Advanced functions »| Sewont 0.00 bar» L Length: 3/8
further, continue with Primary Back 15:02 Select Back 1517 Edit Cancel 15:09 Save
settings and scroll down to Aernote (™ My drive 0.0 bar Hemate ¢ by drive 0.0bar Remote ™ Wy drive 0.0 bar
Tuning Sleep function

Deviation:

PID. Set, e.g. the min and max 000 bar

PID output values, define the lversion  Setpoint - feedback Integration time: BOOs  Actvation level 500 Hz

process unit, set the deviation Detvaimtiime. 00y Booeime e

logic, define the setpoint and Buost step 00 bar

feedback sources, set gain, in-  Back 510 View Back 5T Edit Back 1516 Unselect

tegration and derivation

values to ensure optimal pro-

cess control, and enable the

sleep function to automati-

cally stop the motor when

demand is low.

For advanced users 3) Remate ™ Wy drive fifi 5 har Femote ™ Wy drive BR.7 har Femote ¢ Wy drive 0.0 bar

3) To switch between two PID Complete list — 40 Process PID Iset'l - 4 Process PID set 2 — .
40.49 Set 1 tracking modeMot selected il All i

36 Load analyzer

L3

controls, go to parameter 37 User load curve .
= [

L3

group 40, select parameter

41 Process PID set 2

40.50 Set 1 tracking ref ... Mot selected
4057 FID s 0

ection
Timed function 1

41.09 Ser 2 feedhack 2 .. Mot selected
41.10 Ser 2 feedhack function Inl
4111 Set 2 feedhack filter time 0.000 s

40.57,and choose e.g. Timed 43 Brake chopper » | 4050 Set1increase prevention Mo 4”? get % setpoint s;a\\ng 999
function 1. Adjust the Process Back 1544 Select Back 15:44 Edit Back 1121 Edit
PID set 2 parameters in the pa- 4) Remate ¢ Wy drive B35 bar Femote (™ My drive 0.0 bar Remote ™ My drive B8.5 bar
rameter group 41. umletelist 34 Timed functions 2411 Timer 1 configuration
) 34 Timed functions * |24 10 Timed functions enable abled 0 1 Monday =Active
4) F]na”y: go to parameter 35 Moror thermal protection * | 3401 Timer 1 configur.. .1 1000 0000 1 4 Tuesday =Active
group 34 and enable and con- gs boad fnan:yzer Pl 3412 Timer 1 start time 00:00:00 240 M Wednesday =Inactive
fi he ti £ he PID seribad curve " | 3413 Timer 1 duration 00 0o:00 3 0 Thursday =Inactive
igure the timer for the set 4” E'—DCESS f‘? 39[1 * | 2414 Timer 2 configur.. .1 1000 0000 4 0 Friday =Inactive
2in parameters 34.10-34.13. Back 15:46 Select Back 11:18 Edit Cancel 15:47 Save



Pumps
Benefits and instructions — two ramp sets

Suitable for: Benefits of two ramp sets

Constant-torque applications, such as positive
displacement pumps, require a high starting
torque. In a typical direct-on-line (DOL) or star-
delta operation, the there is a risk that not
enough current is available for the start or the

start will cause a voltage drop in the system.

[ Acss80
[ Acsaso

By using variable speed drives, constant-torque
applications can be started in a more sophisti-
cated manner. Variable speed drives, such as the
ACS580 and ACS480, ensure that there is enough
torque also at low speeds to start a positive dis-
placement pump.

How do you set it up?
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Besides the smooth start, ACS580 and ACS480
prove valuable when there is a need to control the
speed of the positive displacement pump. The
pump speed can be adjusted smoothly starting
from zero speed.

The general purpose drives also feature several
customer-configurable ramp sets. With these,
you can start the positive displacement pump
quickly to 35 Hz to minimize mechanical wear in
the sealing and then start using a slower acceler-
ation in the normal operation.

1) Go to Primary settings and ]_) Remote ™ Wy drive %500 H: FRemote ™ by drive 0.0Hz FRemate ¢ My drive 137 Hz
. Main menu ————————  Primary settings ————————— Ramps

select Ramps to adjust ramp Ahlacro ABB standard ration tme: 20.000 5
times. Click Edit to modify ac- ° Maror »||  Deceleration time 20,000 5
I tion ti d | ti ie 170 » | Start, stop, reference » 1 Frequency scaling for ram..: 50.00 Hz
celeration time, deceleration B Dioonostics . 5 Shape time 0000 s
time, and other values. ad 9 Lirnits »|  Swpmode Coast

) A T Back 1537 Select Back 1530 Edit

2) If s-ramp (introduced ear- Bxit 1407 Select Hac elect Hac i

lier) is needed, define the 2) Femere € iy drive 00H: Remoe (™ My drive D0H: PBemme (™ My drive 00 He

Shape time. Determine also Ramps Activate ramp set 2: Halmps ~ :

the stop mode. Select Use Deceleration time: 5.000 s Shape time: 2000 s
Speed scaling for ramps: 150000 rpm DI4 activatas set 2 Stop made: Ramp

two ramp sets and choose 2000 5

Shape time:

DI activates set 2 ™ Use two ramp sats

when ramp set 2 is activated. Srop made: Ramp DIB activates set 2
in thi | A ™ Use two ramp sets Set 2 when frequency e d
n this example, we activate Back 538 Edit Cancel 06:31 Back 15:39 Edit
ramp set 2 when a certain fre-
A 3) Remare My drive 0.0Hz Remote ™ My drive 0.0 Hz
quencyis exceed. Ramps Limit to activate ramp set 2:
. L. ™ Use two ramp sets
3) Determine the limit for the Activate ramp set 2 Set 2 when fre 03 00 Hz
frequency that activates ramp Limit to acty .00 i
t2.1n thi I t Acceleration time 2 BO.000 = v
Seétc.[nthis example, we wan Deceleration time 2 60.000 s ‘noo 500,00
ramp set 2 to be activated Dack 0600 [dit Cancel 0600 Save
once 35 Hz is exceeded.
4) Femaote ™ Wy drive 00Hz Femote (™ My drive 00Hz FRemaote €™ Wy drive 0.0 Hz
4) Determine acceleration, de-  Ramps Acceleration time 2: Ramps

® lse rwa ramp sets

Activate ramp set 2: Set 2 when fre

Limit to activate ramp set 22 35,00 H
ion time 2 ]

Deceleraton trme 2: go.oo0

celeration, and shape times
for ramp 2 set.

Z

s

® Use two ramp sets

Activate ramp ser 2 Set 2 when fre...
Limnit to actvate ramp set 2 35.00 Hz
Acceleratio

00§0.000 .

‘ 10.000 5
1800.000

T ntime 2:
0.000 i

Back 599

Cancel 06:36 Save

Edit
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