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ACS580 general purpose drives
— a perfect match for compressors

Introduction

Typical applications of ACS580 drives are

square torque and basic constant torque
applications such as compressors, pumps and
fans. ACS580 drives are designed to be virtually
plug-in-ready drives which makes them easy

to install, startup and use. They offer users
effortless performance through easy installation
and commissioning as well as through the wide
range of built-in features. Many of these features
are designed for specific applications or
environments. They reduce the time users need
to spend adjusting the settings, and they also
reduce the need for additional investments in
external components.

The purpose of this application guide is to

give the reader a broad overview of the specific
features of the ACS580 general purpose drives
that are useful especially for compressor users.
The application guide introduces the main
features and benefits of using them and it also
offers step-by-step introductions on how to
apply each feature.

The application guide consists of three
chapters. The first chapter explains why you
should choose a variable speed drive to control
various processes. It introduces energy savings
as a growing trend and explains how variable
speed drives enable different loadability curves.
The second chapter briefly highlights some of
the main features of ACS580 drives that make
them desirable for compressors. Finally, the third
chapter focuses more on the aforementioned
features and shows in detail how to apply each
of them.

A compressor specific brochure is also
available that includes more information about
compressors as applications and what ABB
offers for them. It can be accessed via ABB'’s
website at www.abb.com/drives and also by
following the QR code on the back cover of
this application guide.
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Why choose a variable
frequency converter?

Nowadays, productivity, efficiency and energy savings form the center

of discussion. It is important to improve efficiency, and at the same time
consume less energy and cut costs. Variable speed drives (VSDs),

also known as variable frequency converters (VFCs) and variable frequency
drives (VFDs) enable all these, as well as extending equipment lifetime

and reducing the need for maintenance.

Energy savings

If the AC motor-driven application doesn’t
continuously require the full speed, the energy
can be saved by controlling the motor with a
variable speed drive. This way, the speed of the
motor can be matched to the process needs
rather than running the motor at full speed all
the time.

As much as one-fifth of a factory’s energy bill can
be attributed to the production of compressed
air. Using a variable speed drive to control the
speed of a compressor saves energy and money
compared to a fixed speed equivalent. It can be
economically viable to fit variable speed drives
to air compressors where the average loading is
75 percent of capacity or less.

Process productivity

Whether in production or use of compressed air,
there are typically many opportunities to improve
productivity and cut costs, since compressed air
is often the most expensive utility. Incorrect
dimensioning, small leaks, pressure problems,
and inadequate uses of compressed air as well as
ineffective control are only the tip of the iceberg
for inefficiencies related to compressed air.

With variable speed drives, the varying demand
for compressed air can be better matched.

There is no need for mechanical process control
methods, and power surges during the startup of
the AC motor can also be reduced. Variable speed
drives allow precise pressure control and often

a lower pressure setpoint. The more exact the
pressure control, the bigger the energy savings,
as a good match between the process demand

and the process control eliminates waste.
Furthermore, the lower pressure setpoint
significantly reduces leakage.

Elimination of mechanical drive components
Since variable speed drives allow the motor
speed to correspond to the load requirements,
there is no need for expensive mechanical drive
components such as gearboxes. The elimination
of these speed-increasing and -decreasing
devices cuts maintenance costs and saves

floor space.

Did you know?

A simple way to obtain energy
savings is to use ACS580 variable
speed drives to intelligently
control motors. ACS580 drives
regulate the speed of a motor,
which often lowers a compres-
sor’s pressure setpoint and
energy consumption. Further-
more, leakage losses, which can
be up to 25 percent of the output
of an industrial compressed air
system, can be significantly
reduced by a lower pressure
setpoint.



Figure 1: ACS580
offering includes

a broad range of
drives in different
sizes.

Figure 2: Motor

load capacity curves
when used with

an AC drive.

Precise process control

The process control offered by variable speed
drives stands out compared to other control
methods. Users can accurately define how the
motor is run in different situations in order to
fulfil their process needs. For example, users
can select for a precise motor speed, an exact
stopping position and a specific amount of
torque depending on the requirements.

In addition, ACS580 drives have a PID function,
which is useful for many compressor, pump and
fan applications. In the PID control, based on
actual feedback collected from the process,
such as pressure levels, the ACS580 drive is able
to precisely hold the setpoint the user defines.
This prevents estimation errors from resulting
in damage to the process.

Figurel
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Benefits of choosing a
variable speed drive

Extended equipment lifetime

and reduced maintenance

Using single-speed starting methods, motors
start sharply and are easily exposed to a high
starting torque and current. The starting current
can be as much as ten times the full load current.
A high starting current causes enormous heat

in the motor, which, along with mechanical stress,
further reduces the lifetime of the motor.

On the other hand, with variable speed drives
the user is able to define the acceleration time,
during which the variable speed drive gradually
ramps the motor speed up to the operational
speed. Due to the controlled starting current,
electrical and mechanical stress are reduced.
This improves the lifetime of the motor, and also
reduces maintenance and repair costs.

Adjustable motor load capacity curves

If the motor is driven without a variable speed
drive, its load capacity curves cannot be modified
and the energy consumption cannot be
effectively optimized. The motor will produce

a specified torque at a certain speed, and

the maximum torque cannot be exceeded.

A
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Curve
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Figure 2

With a variable speed drive, on the other hand,
there are different loading options. The standard
curve (Curve 1), can be used continuously. Other
curves can only be used for certain periods of
time because the motor’s cooling system is not
designed for this kind of heavy use.

In certain applications, sometimes as much
as twice the amount of torque is required
during startup. With a variable speed drive
this is possible, meaning that motors can be
dimensioned according to their normal use.
This reduces the investment cost.

To be able to use these features, it is very
important that the load, the variable speed
drive and the motor are compatible. Otherwise
the motor or the drive will overheat and be
damaged.
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Features and customers benefits

of using the ACS580

ACS580 general purpose drives offer a wide range of different features
that help customers adjust the drive for their needs. For compressor users
the most useful features are temperature monitoring, PFC control, and
hexagonal flux control. It is also possible to monitor the real-time energy
consumption and you use the results to reduce the operating costs.

The following takes a closer look at these features and the benefits

that the features enable.

Firmware and programmability

Compressor users can easily optimize the drive
to the compressor requirements. ACS580 general
purpose drives have plenty of in-built features
that reduce the need to purchase additional
external control logic. Along with this simplicity,
the compressors can be also monitored and
increased protection can be applied based on the
monitoring results. Early monitoring also enables
the user to perform preventative maintenance
and reduce unexpected downtime.

The standard ACS580 firmware includes, for
example, maintenance counters, stall protection,
configurable supervision functions, motor
temperature monitoring, fault loggers, motor
preheating, a PFC feature for compressor control,
a PID function, and an energy savings estimator.
User can also utilize flying start in both scalar and
vector control modes, load curve monitoring to
detect abnormal load situations, and adaptive
programming for advanced configuration.

Users can even define different access levels

for different user groups.

Energy efficiency and load analyzer

The energy efficiency function together with the
EnergySave tool allow the user first to estimate
potential energy savings and then to monitor the
savings achieved and optimize energy consump-
tion while running the motor. With these features,
the user gets valuable information about the
amount of energy and money saved and can
further reduce operating costs through
consumption optimization.

The load analyzer function, which is accessible
via the control panel or a PC, displays histograms
as well peak values of selected signals and
indicates how the motor has been runin a

given period of time. This feature is useful for
monitoring unexpected loads and pointing out

if there are some dimensioning issues.

Support for energy-efficient motors
ACS580 general purpose drives support
SynRM motors as well as permanent magnet
motors. In permanent magnet motors, rare
earth permanent magnets are designed into
the motor’s rotor, eliminating the need for a
magnetizing current, and therefore there is no
rotor current. This means that very little heat
is transferred to the rest of the motor and
bearings, which immediately improves the
motor’s energy efficiency.

In SynRM motors, there are no magnets at all, and
therefore there is no loss due to magnetization.
In these motors, there are no torque, speed ripple
nor cogging like there usually are with permanent
magnet motors. All these lead to reduced rotor
losses and heat production, which enables

longer greasing intervals and improves energy
efficiency.

Hexagonal flux control mode

This control mode utilizes a “six-step” control
method that enables access to an extra voltage
reserve when operated in an area with field
weakening. In this area, due to a decrease in
the current and a lower switching frequency,
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it is possible to improve efficiency. This is

also a useful feature if an extra boost is needed,
for example, to increase the cooling capacity

of a compressor. With the help of the hexagonal
flux control mode, the motor does not need

to be overdimensioned according to the highest
possible load.

Temperature monitoring

The temperature monitoring function is
typically used in air compressors since it enables
temperature protection of the motor or
mechanics without additional I/O components.
The function monitors the motor temperature
in real time and sets a fault or warning if a
user-defined temperature is passed. This
prevents overheating and damage to the
motor caused by increased motor temperature.
The monitored temperature can be also seenin
a graph, from which the motor temperature
behavior during the process can be analyzed.

ACS580 general purpose drives have direct
sensor connectivity to PTC and Pt100 sensors.
They also have an ATEX-certified PTC connection
option that allows the drive to control an
application used in an environment with an
explosive atmosphere. The ATEX-certified
CPTC-02 thermistor protection module enhances
process safety and removes the need to build

a safety circuit with separate ATEX-certified
components and the need to purchase additional
safety a dons, such as safety relays.

Temperature monitoring
sensors, maximum of three

ACS580 features
for compressors

PFC control

PFC control is an ideal feature for multi-
compressors as it enables a wide air volume
supply with fewer components. PFC control

is designed to manage situations where there

is a lot of fluctuation in the process requirement
that cannot be served with only one motor.

The PFC starts and stops additional DOL motors
depending on the need. The ACS580 standard
firmware includes a PFC macro that changes

all the relevant parameters and settings
automatically. This means that deploying

this feature requires only a few clicks on

the assistant control panel.
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Adaptive programming

If the aforementioned features do not fulfil

your needs, adaptive programming helps you do
even more. It is a small-scale drive programming
tool with function blocks and sequence states for
cases where setting basic parameters is not
enough. With the Drive composer pro software,
users can utilize pre-defined inputs and outputs
for on-board I/0 and design extra functions

to match the process requirements. Adaptive
programming tool offers great help, for example,
in compressor retrofit cases. This tool is
extremely simple to use and no programming
background is needed.
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AND Switeh value Add

D A . .

=m [ =an

{—D P 5. ..
(R = E

Defautt




8 ACS580 GENERAL PURPOSE DRIVES FOR COMPRESSORS APPLICATION GUIDE

How do | use the ACS580’s features
and customer benefits?

The following paragraphs explain detailed steps for using features that
were introduced above. They also show how to adjust settings and features
to perfectly fit the user’s needs. The features studied more deeply in this
chapter include PFC, temperature monitoring, hexagonal control mode,

and the load analyzer, as well as the energy efficiency and EnergySave tools.

PFC

The PFC feature is used in fixed speed compres-
sor systems consisting of one drive and multiple
motors. The drive controls the speed of one of the
motors and connects (and disconnects) the other
motors directly to the supply network through

The following instructions show how to

contactors. The feature is especially useful when

the process demand varies. The PFC control logic
switches auxiliary motors on and off as required

by the capacity changes in the process.

set up the PFC by using the primary settings.
The PFC can also be applied by adjusting

a set of different parameters; however,
utilizing the primary settings saves time and
simplifies the process.

Note! The PID function needs to be enabled in
order to be able to use the PFC function.

Remote (™ ALS580 8.0har Remnote (™ ALS580 8.0har Remate ™ ALS580 8.0har

Primary settings Control macro Primary settings

AMacro: AEB standard Press [7] far wiring descriptions. Start, stop, reference .
Mator [ WARMING: Resets all setungs. Ramps .
Start, stop, reference " Pansl PID Lirnits -
H_EWPS g ABB standard [vector) FID Secondary reference »
Back 15:57 Select Back 15:58 Select Back 15:58 Select

1) Go to the menu and choose
“Primary settings” and then
choose “Macro”.

2) Go down the list and select
“PFC”. After selecting PFC,
the screen comes back to the
primary settings menu.

3a) To check the configuration
of the PFC go, down the
primary settings menu list
and choose “PFC”.

Remaote {™ ALS5ED 8.0bar Remote {™ ALS5ED 8.0bar Remote {™ ALSEED 8.0bar

Pump and fan control Pump and fan control Configure PFC 1/0

PFC mode: PFC mode: PFC Mumber of motors:

Configure PFC 170 > Caonfigure PFC /0 O Include drive motor

Canfigure PFC control [ Configure PFC contral - Contactor delay: 0.50 =

Configure Autochange Mot selected » Configure Autochange Mot selected » Configure RO:s S
Configure interlocks -

Back 15:58 Edit Back 18:22 Select Back 16:22 Edit

3b) The selection is displayed
on the control panel.

4a) By choosing “Configure
PFC1/0” you can...

4b) ...set the number of
motors (up to 4 motors) and,
for example, configure relays
and check I/O connections.



5) By choosing “Configure
PFC control”, you can
adjust the limits for when
auxiliary motors start and
stop and how long the start
and stop delays are.

6) Choose the value you
want to change and click
“Edit”. To change the value,
use the up and down
arrows and finally

click “Save”.

7a) By choosing “PID” in
the primary settings menu,
you can...

7b) ... manage PID settings,
eg, PID controls, PID out-
put, setpoint and feedback.
If you need to change, for
example, gain or integra-
tion time choose “Tuning”.

8a) You can also change the
unit shown in the top right
corner. Click “Edit” and...
8b) ...type for example
“bar” or “Pa” by using the
arrow keys.

9a) The status of

PFC can be seen on
the home screen.

9b) Make sure to use
PFCin remote control.

10) First, when the motor
starts there is only one
motor running with

the drive.

11a) If the load is too
heavy for one motor and
the feedback does not
reach the given setpoint in
the given period of time, ...
11b) ...the drive starts

the second motor,
auxiliary motor 1.

Remote ™ ACS580 8.0bar  Remote ™ ACS580 8.0bar  Remote ™ ACSEED 8.0har
Pump and fan control Configure PFC control Primary settings
PFC .mode: PFC PFC _start, stop, reference 3 Start, stop, referance .
ungure PF 140 3 Configure Process PID > Ramps .
Configure PFC control Aux motors started at; 18 Limits .
Configure Autochange Mot selected » Aux motors stopped at; 25 He S eaniErT (EErEnEE >
§tart cliella\,r: 1999 i Purmp and fan control FFC»
Back 15:58 Select Back 15:58 Edit Back 16:20 Select
5) 6) 7a)
Femote ™ ACSEB0 8.0har  Remote ™ ACSEED B.0har  Locald ™ ALSEED 0.0 %
PID PID Unit:
PID contrals: v refe 3 PID controls:  Secondary reference |A 17
PID output: 0.00Hz» PID output: 0.00 Hz » 7
Unit: % % E
Deviauon: 0.00 % » Deviation: 0.00%w» #
Setpoint 320 % Setpoint 0.00 % w & Length: 0./8
Back 15:58 Edit Back 16:20 Edit Cancel 08:50 Save
7b) 8a) 8b)
Locald ¥ ALS580 $00%  Remow ¢ ALS580 32%  Remowe  ALCSHA0 32%
Output frequency Output frequency Output frequency
e 0.00] | 0.00] | 1.94
Motor current Motor current Motor current
{! 0.00p < 0.00p 0.42)p
PFC systemn status PFC systern status PFC system status
PFC inactive (local control] PFC enabled [not started) Running with ¥SD
Options 15:59 Menu  Options 15:59 Menu  Options 16:00 Menu
9a) 9b) 10)
Remote D . ACSEED 888 %  Remote ) ACERED 888 %
Output frequency Dutput frequency
i 3948 | 18.32
Motar current Motor current
{! 0.70p <} 0.90p
PFC systern status PFC system status
Starting Aux1 Running with ¥5D + 1 Aux
Options 16:01 Menu  Options 16:01 Menu
11a) 11b)
Rernote e ACS580 1000 %  Remote o ACS580 1000%  Remote ™ ALS5E0 279 %

perfee 41 31

A YA L

[a:tput frequency 91 7]

Motar current Motar current Motor current
{! 0.78p < 0.86p < 0.40)p
FFC systern status PFC systern status PFC system status
Starting Aux2 Running with ¥SD + 2 Aux Stopping Aux2
Options 10:14 Menu  Options 10:14 Menu  Options 10:15 Menu

12a) If the load is still
too heavy and the
feedback doesn’t
reach the setpoint...

12b) ...the drive starts
auxiliary motor 2.

This pattern continues
until the load is divided
evenly to the available
motors.

13) When the load lightens
the drive stops the auxiliary
motors one at a time in order
to maintain the balance
between the setpoint and
feedback.
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How do | use the ACS580’s features

and customer benefits?

Temperature monitoring

The ACS580 general purpose drive series can
monitor the motor temperature with two sepa-
rate functions. The first function utilizes the
motor thermal protection model, which gives an
estimated temperature derived internally inside
the drive. The second function monitors the
motor temperature using the sensors installed
in the windings. The temperature sensors are
connected either to control terminals or to a
multifunction module.

The motor temperature can be also monitored
using, for example, PTC or Pt100 sensors. The
PTC sensors are connected either directly to
the control terminals or through a CMOD-02 or
CPTC-02 multifunction module, which are both
offered as options for the drive. The resistance
of the PTC sensors increases as the temperature
of the windings increases. The increasing resis-
tance of the sensor decreases the voltage at
the input, and eventually its state switches
from 1to 0, indicating overheating.

The Pt100 sensors can be connected in series

to an analog input and an analog output.

The analog output feeds a constant excitation
current through the sensor. The sensor tempera-
ture increases as the motor temperature rises,

as does the voltage over the sensor. The tempera-
ture measurement function reads the voltage
through the analog input and converts it into
degrees Celsius. It is possible to adjust the motor
temperature supervision limits and select how
the drive reacts when overheating is detected.

The following instructions show how to set
parameters to activate the temperature
monitoring function. They also explain how
to set the graph to show the temperature in
real time on the control panel.

Did you know?

The motor temperature can
easily be monitored with various
kinds of temperature sensors that
are connected either directly to
the control terminals or to a
CMOD-02 or an ATEX-approved
CPTC-02 multifunction module.
The monitored temperature can
also be drawn, in real time,

on the graph displayed on the
control panel.

Remate ™ ACSRED 8.0 bar

||'\r'|0t0r estimated temperature 41 °E|

Options 14:57 Menu

Remate ™ ACSRB0 8.0 bar
|M0t0r estimated temperature 57 °E|

Options 15:03 Menu
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Monitoring temperature using the CMOD-02 module

1a) If the CMOD-02 moduleis
used to measure the temperature,
first “Parameters” and then
“Complete list”. Find parameter
group 15 1”/0 extension module”
and...

1b) ... make sure that the values

of parameters 15.02 and 15.01 are
both set to “CMOD-02".

2) In parameter group 35, the user
can define the source for the moni-
tored temperature and set fault
limits for the temperature.

To define the source select either
“Temperature 1 source” or
“Temperature 2 source”.

3) Having selected the source,
go down the list and select
“PTC extension module” and
click “Save”.

Remote ™ ACSHAD 8.0 bar Remote (™ ACSEAD 8.0 bar
Complete list 15 1/0 extensien medule
11 Standard DIO, FI, FO -
17 Standard Al . 15.02 Detected extension m. EI"u"IOD 02
13 Standard A0 . 15.03 DI status 1000 nono
e 0 5 15.04 RO/DO status 1ona oona
18 Operation mode - 15.05 RO/DO0 force select.. 0000 0000
Back 12:28 Select Back 12:28 Edit
1a) 1b)
Remate ™ ACSHED 8.0 bar Femote {™ ACSEAD 8.0bar
Parameter 35171 Temperature 1 source

35.01 Mator estimated temperatu...
35.02 Measured temperature 1
35.03 Measured temperature 2

3511 Temperature 1 source

[6] 2:xPt100 analog /0
[¥] 3= Pt100 analog /0
[8] FTC DI

[1 1 ] D|rect temperature

Monitoring temperature using a direct connection

to the control terminals

4) If the temperature monitoring
sensors are connected directly
to the control terminals, select
the source for the measured
temperature, for example
“Temperature 1” or “Temperature
2”,in parameter group 35.

5) After selecting either
Temperature 1 or Temperature 2,
define the kind of sensor/(s)

to be used and click “Save”.

35 12 Temperature 1 fault I|m|t
Cancel 08: 41 Select [:ant:el 11:47 Save #
2) 3)
Remaote ™ ACSEA0 8.0 bar Remote ™ ACS5E0 8.0 bar
Parameter 3511 Temperature 1 source

35.01 Mator estimated temperatu...
35.02 Measured temperature 1
35 03 Measured temperature 2

511 Temperature 1 source
35 12 Temperature 1 fault ||m|t

[1] Estimated temperature
[8] 1:xPtl00 analog 1/0
[6] 2:xPt100 analog 1/0
[7] 3 Ptl00 analog 1/0
[8] PTC DIf

Cancel 08 4'| Select

4)

Cancel 15:25

Save ¥

5)
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How do | use the ACS580’s features

and customer benefits?

Activating the temperature monitoring graph

1) To monitor the temperature
in real time click, the right arrow
twice on the Home view and
then select “Options”.

2a) Select “Edit home view” and...
2b) ... then “Edit”.

3) Edit “Parameter” to select
which parameter is monitored.

4) Select “Other” and then select
the desired parameter.

5a) In the case of the motor
temperature monitoring, go to
parameter group 35 and select,
for example, ...

5b) ... “Motor estimated
temperature” or “Measured
temperature 1”.

6) In the Display slot, the user
can select the display style, and
minimum and maximum values
for the graph as well as scale
the value range.

7) In the case of the measured
temperature, ensure that you

have defined the source for the
temperature. To define the source,
select “Parameters” from the main
menu and then “Complete list”.

Go to parameter group 35

and define the source, for
example, in parameter 35.11
“Temperature 1 source”.

8) Select the source parameter
and choose the correct description
for the source from the list and
finally click “Save”.

Remaote ™ ACSEA0 8.0 bar Remaote ™ ALS5ED 8.0 bar
[Motar estmated temperature 23 °C | Options
100 Reference [

Direction change

o] >
Bu ....................... 30 mm .............................
Options 1310 Menu Exit IERN Select
1) 2a)
Rermote ™ ALS5E0 8.0 bar

Display style: Graph 30 minutes
Display decimals: 0
Oi... "Motor estimated temperature”
Done LERN Edit
2b) 3)
Remate ™ ALS5E0 8.0har Rermate ™ ALS580 8.0har
Parameter Parameter

45.02 Saved MW hours qg g g
4501 Saved GW hours i .
S 34 Timed functions 3
4509 CO2 reduction in tons T e
35 Motor thermal protection (S
45.10 Total saved CO2
Mt 36 Load analyzer »
A leor lnad cums =
Cancel 131 Select Cancel 131 Select
4) 5a)
Remaote ™ ALSEAD 8.0har Remaote ™ ALSEED 8.0har
Parameter Display slot

35.01 Mator estmated temperatu...
35.02 Measured temperature 1
35.03 Measured temperature 2

Para... Motor estimated temperature
Graph 15 minutes

Display decimals: 0

35.11 Temperature 1 source Di..: "Mator estimated temperature”
35.12 Temperature 1 fault limit MWlin: B0
Cancel 1311 Select Done 15:08 Edit
5b) 6)
Rermate ™ ACSERD 8.0 har Rermote ™ ACSHED 8.0bar
Parameter 3517 Temperature 1 source

35.01 Mator estimated termperatu...
35.02 Measured temperature 1
35.03 Measured temperature 2

3811 Temperature 1 source
35.12 Temperature 1 fault limit

[1] Estmated temperature
[8] 1:xPt100 analog 1/0
[6] 2 Ptl00 analog 1/0
[F] 3:xPt100 analog 1 /0
[8] PTC DI

Cancel 08:4"1 .Sélect

Cancel 15:25

Save #

8)



ATEX-approved module for

monitoring temperature in potentially
explosive environments

The ACS580 general purpose drives can be
ordered with an ATEX-approved temperature
monitoring module, called the CPTC-02 module,
if the motor is being run in a potentially
explosive environment. In these circumstances,
if the motor temperature rises above the PTC
sensor limit temperature, the sensor resistance
increases very sharply, which indicates
overheating to the CPTC-02 module. The module
switches the safe torque off (STO) circuit off,
which activates the STO function. The STO
function disables the control voltage in the power
semiconductors of the drive output stage.

This prevents the drive from generating the
torque required to rotate the motor.

The module has reinforced insulation between
the motor thermistor connection and the other
terminals. The insulation forms a reliable
protective separation between the main circuit
of the motor and the drive control board.
Safety function selection and configuration

is done with the drive’s control panel or with
the Drive composer PC tool.

For more information, refer to the user‘s manual
for the CPTC-02 ATEX-certified thermistor
protection module, Ex Il (2) GD (+L537+Q971).

13

Did you know?

If motors are used in applications
in a potentially explosive
environment, ACS580 general
purpose drives can be ordered
with an ATEX-certified thermistor
protection module option.

The ATEX-approved CPTC-02
module includes a PTC sensor
input that executes the SIL/PL
capable safe motor temperature
safety function by activating

the drive’s STO.

CPTC-02 Safety function Safe motor temperature (SMT) safety function according to EN/IEC 61800-5-2.
compliance EN/IEC 61800-5-2, IEC 61508 ed. 2, IEC 61511: SIL 2 capability.
»o L (3 EN SO 13849: PL ¢ (Cat.1). EN 50495:2010.
i 2 CHASSIS =
R |

1 gt : Cor:;ﬁ::ccé Machinery Directive 2006/42/EC and ATEX Directive 2014/34/EU
3 "\.'\ Certificat TUV Nord (Functional Safety)
: ) - ertincates VTT expert services Ltd (ATEX)

o — i

Ordering codes  +L537 and +Q971 for the ATEX-certified thermistor protection module CPTC-02
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How do | use the ACS580’s features

and customer benefits?

Load analyzer

With the load analyzer, users can analyze the
peak value of a selected signal and utilize two
amplitude loggers. These loggers are useful,

for example, for dimensioning a drive system,
since they can reveal if the selected motor is too
large or too small. The logger histograms show

data that is collected while the motor is running.

They can show if the motor is being run too
lightly or heavily. This information can lead
to cost reductions through motor size
optimization.

There are two amplitude loggers. Amplitude
logger 1is fixed to monitor current and cannot
be reset. With amplitude logger 1, 100 percent

corresponds to the maximum output current
of the drive (/__ ). The measured current

max

is logged continuously.

For amplitude logger 2, the user can select

a signal to be sampled at 200 ms intervals

and specify a value that corresponds to 100
percent. The collected samples are sorted into
ten read-only parameters according to their
amplitude. Each parameter represents a range
of 10 percent of the total amplitude range

and each of them displays a portion of the
samples that has fallen within that range.

For more detailed information about parameter
settings please refer to the user’s manual.

1a) The loggers can be accessed by Femgre ¢ ACSSED B0 bar Remote (™ ACSEA0 B.0bar
choosing “Diagnostics” on the Main menu Diagnostics
main menu and then going down E: Primary settings .
the list and... "y -
- , S 110 > Fault & event | .
1b) ... selecting “Load profile”. ault & event log
EE Diagnostics S
2) To see the amplitude loggers o W L 3
select either “Amplitude logger 1” Exit ng:12 Select Back 09:13 Select
or “Amplitude logger 2”. 1a) 1b)
3) The figure of the amplitude log- Remote (™ ACS580 B0bar  Femote (™ ACS5AD 8.0bar
ger indicates that the motor cur- Load profile Amplitude | 1
rent was between zero percent and Amplitude logger 1 > 00 %
ten percent of the maximum output Amplitude logger 2 >
motor current for 25 percent of the Load profile configuration *
. . Peak value logger »
running period. The current was
within the range of 10-20 percent
X Back 1313 Select Back 19:13
of the maximum output current for
around 40 percent of the running 2) 3)
time.
Remote "3 ACSEEN 8.0bar Remote {. ACSEAD 8.0kar
4) The figure of the amplitude Amplitude logger 2 ——— Load profile
Iogger shows the histogram for 1?050““376. llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 36.01 PVYL signa |:E:|:|I_II'|::E! Qutput power
the user-selected signal. The value 46,02 PV fier ime 200 s
gnal. 50~ : 36.10 PYL peak value 0.07
that corresponds to 100 percent 28 3611 PYL peak dare 20 0F 2016
can be also selected by the user. TTo0 a0 40 50 B0 70 80 gh 10 §§1E EVL peak time . ng"?j”:'
5) In the peak value logger, the user ~ Back 09:14 Back 08:15 Edit
can monitor the peak value of the 4) 5)

selected signal. In addition to the
actual peak value, the logger can
show, for example, the current,
voltage and speed at the peak.



Energy efficiency

The Energy efficiency estimator is accessible

through the control panel. It consists of an energy

optimizer and a counter. The energy optimizer
adjusts the motor flux in such a way that the total
system efficiency is maximized, while the counter
monitors the amount of energy used and saved by
the motor and displays them in kWh, currency or

volume of CO, emissions.

The following instructions show in detail how to
enable the energy optimizer and how to adjust

the energy efficiency settings.

1a) At the main menu select
“Energy efficiency”.

1b) This opens a view where
the user can, for example,
observe the amounts of energy
and money saved, as well as
the total saved CO, emissions.

2) To activate the energy
optimizer, select “Configuration”
in the “Energy efficiency view”.

3) Edit parameter 45.11 and
select “Enable”.

4) To set energy prices,

edit parameter 45.12 “Energy
tariff 1” or 45.13 “Energy tariff 2”
in the configuration view.

5) Set the desired value using
the arrows on the control panel.

6a) To manage the tariff input,
go to parameter 45.14 “Tariff
selection” in the configuration
menu and...

6b) ... select either “Energy
tariff 1” or “Energy tariff 2”

or one of the digital inputs.

15

v
L o

Vo
Locald ™ ACS580 + B.0bar Remote o) ALS5E0 8.0 bar
Main menu efficiency
=V y—
EE Diagnostics S

ﬂ System info 8

5 . .
Energy efficiency S

4510 Total saved COZ 0.0 metric ton

07.50 Current hour kWb 0.00 kih
07.57 Previous hour k'Wh  0.00 k¥h

ViIP.\ur

Exit 1519 Select  Back 520

1a) 1b)

Remote ™ ACSERD 9. 0har Remaote ™ ACSRE0 8.0har
Energy efficiency Configuration —M8M8M8
0150 Current hour KWh 0.0 kiWh 45.11 Energy optimizer

01.57 Previous hour kWh  0.00 k\/h
01.52 Current day kw'h
07.53 Previous day kK\Wh

0.01 k'th
0.00 kit

4612 Energy tanff 1 [INRIIIES
4513 Energy tanff 2 n200€
45,14 Taniff selection  Energy tanff 1

Configuration 4?1? EOE n:onyersion... D.EDDHEnﬁ,f!"u:'I.I..I
Back 15:23 Select Back 15:23 Edit
2) 3)

Remate (™ ALSHAN 8.0 bar Femate (™ ACS5E0 8.0bar
Configuration —M8M8MMMMMM 45.12 Energy tariff 1

4517 Energy optimizer Enahle

45.12 Energy taniff 1 D100€

45.13 Energy tariff 2 0200€
48.14 Tariff selection  Energy tariff 1
45.18 COZ conversion... 0.500 tn/M...

Back 15:24 Edit
4)
Remote

0000000.10(

v
n.ona 4204966 296
Cancel 15:24 Save
5)
Remate ™ ACSHE0 B.0har

Configuration

(™ ACSEED 8.0 har

45.14 Tariff selection

4514 Tariff selection  Energy tanff 1

4518 CO2 conversion... 0500 tn/M..

4519 Comparison power 078 kWY [2] DN

45.21 Energy calculations reset Daone [3] DIZ

Currency: £ [4] DI3

Back 15:24 Edit Cancel 15:24 Save
6a) 6b)
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How do | use the ACS580’s features
and customer benefits?

EnergySave tool —
In addition to the energy efficiency estimator Di
id you know?
that is offered with the ACS580 standard soft- y
ware, ABB also offers access to the EnergySave

tool. EnergySave is an ideal feature for calculating The EnergySave tool is also
how much energy and money you could save by

using ABB drives. It allows the user to compare available from GOOg|€ Play and
AC drive control against traditional flow control
methods in different applications, such as the Apple App Store.
compressors.
- The EnergySave tool for compressors
There are two modes of the EnergySave tool can be accessed
available: basic and advanced. The basic mode - through the energy efficiency page:
does not require a lot of technical data about http://new.abb.com/drives/energy-efficiency

the application and you can quickly see potential
savings. The advanced mode gives you the
opportunity to include your technical details

for a more specific calculation.

- or directly via the following link:
http://energysave.abb-drives.com/
#/compressor

Ann
al ] e
= T o = P
g Existing system Savings calculation & P
Q ” n F
.. Energy efficiency: Using drives to control motors can lead to big savings Working pressure Compressor running profile
a J with existing control method  @with ABB drive control
X 100
\ = |
Max. pressure g 00
‘ - ‘ 8 40
Annual unring tme o
o 3 o 9 10 11 12 13 14 15 16 17 18 19 20
Reaiive tme
Share this page
[ lin|o|WRY Total energy consumption
969 168
Are youlooking for support o purchase _ 92
informaton? Nominal a production £
o H 676 385
o o | ]
= 5
: H
100 oo ‘with existing control method with ABB drive control
0 3 Gomparison between energy consumption of the od and new conira method
Ertor the nominal power of the comprassor (usualy stted on th
ABB ) ramepito o taseet
= - Annel energy savings 2028 MWh
R [ Gonirol mode ied speed
Q m it fxed speec e switching betvee Annual energy consumption with existing control method 969.2 MW
EnergySave calculator
& oo i Annal energy consumpton wih AB rive conirol 676.4MWh
4 Annel energy savings percentage 0%
Annual lcirc energy savings 292m¢€
GO emission reducton 146 tiyear

Please enter your emai address 10 receive the resuls.
2

® Copyright 2017 ABB | Contact us | Cook

Economic data

Energy price

B B




Figure 3: As hexagonal
flux control mode is
applied an extra
voltage reserve

can be accessed.

Hexagonal flux control mode

Every motor has a point called the “field
weakening point”. Beyond this point, the motor
enters “field weakening area” or “constant power
area”. In this area, shown in Figure 3, the speed
of the motor can be increased and controlled
normally but the torque decreases dramatically.
Please note that accessing the hexagonal flux
area requires that the drive is in scalar control
mode.
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When the variable speed drive is operated in

the field weakening area an extra voltage reserve
can be utilized. The voltage reserve is stored in
the intermediate circuit and it can be accessed
by a six-step control mode. This is illustrated
alsoin Figure 3.

If the power is kept constant, this control

mode means that less current is needed as the
voltage increases. The decrease in the current
leads to less losses and in many cases it improves

r Figure 3 efficiency. In hexagonal flux control mode,
'"‘“ instead of continuously switching the power
Voltage increase semiconductors only six switching positions
Flux in hexagonal flux are used. This leads to a decrease in switchin
9
control mode i - o
\’\ losses, which further improves efficiency.
Vo }
The following instructions show how to apply
Volt the hexagonal flux control mode with the
oltage .
o ACS580 drives.
Field weakening point
Hexagonal field
weakening point 120% Speed
N
Ll
Constant flux range, Field weakening range,
Constant torque range Constant power range
1) Goto Pa.rameters., choose Remaote ™ ACSEA0 8.0har Remaote ™ ACSHE0 8.0har
Complete list” and find parameter 97 Motor control 07.18 Hexagonal field weakening
group 97 “Motor control”. Select 97.15 Motor model temperat... Disabled (0] off

parameter 97.18 and click “Edit”.

2) To activate hexagonal flux
control mode select “On” and

9716 Stator temperature factor 50 %
9717 Rotor terperature factor 100 %

click “Save”. Back 18:44 Edit Cancel 18:44 Save
1)

3) Parameter 97.19 defines the 2)

frequency at which hexagonal
Remote ™ ALSEE0 8.0 har Remote ™ ALS5E0 8.0har

field weakening is activated.

One hundred percent corresponds
to the frequency at which
maximum output voltage is
reached (field weakening required).
Higher values can be used to

avoid motor noise and harmonics.

3)
4) The value can be edited using
the arrows on the control panel.
After defining the value,
click “Save”.

37 Motor control

9716 Stator temperatu;'e factor 50 %
97.17 Rotor temperature factor 100 %
9718 Hexagonal field weakening

3713 Hexagonal field weaking ...

1201 «

00 500.0
Cancel 18:45 Save

Off

5)
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How do | use the ACS580’s features

and customer benefits?

DriveSize for dimensioning

With the DriveSize PC or web tool, users can easily
select the optimal motor, drive, and transformer
for their applications. Instead of time-consuming
dimensioning calculations, the users need to fill
in the application requirements and let the tool
take care of the calculations. DriveSize can also be
used to compute network harmonics and to
create dimensioning documents.

The example compressor dimensioning problem
that follows shows how to select a motor and

a drive for a compressor application using
DriveSize tool.

- To access DriveSize follow the link or use the
QR code below. Choose the preferred format of
DriveSize and select “General purpose drives”.

- http://new.abb.com/drives/software-tools/ )
drivesize

Ve
LY
{

IV

Z
~
-

/
/
/
.
-
7
/
/
/
/
/
/
=~
/,/’
//,
/
7
Z
/

AN

PREPEP o oFrERNGS 5 DRIVES > AP LS > DRIk
= ABB's website uses cockies. By staying here you are agreeing to our use of cookies. - Learn more
R DriveSize e
& EEE
'] e
DriveSize helps to select an optimal motor, drive and transformer. DriveSize can also be used to compute network harmonics .

scsamarasiss

and to create dimensioning documents. It contains current versions of our motor and drive catalog.

Two versions are available, one for online users, and the other can be installed on a PC.

Related links

DriveSize Web DriveSize software download
Link to online version Link to PC version
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The compressor application has a power requirement of 277 kW.

The maximum and minimum speeds are 3600 rom and 1000 rpm.

The torgue needed equals 733 Nm. In order to open a backpressure valve,
this example takes a 120 percent overload at start into an account.

File .| Edit .| Insert .| Data .| Tools .| Result .| Help .|
DNew[@ Open |HSave| - Amb|enl|@ Duty cycIeIB Network checkl@ Selectl@‘ Select aII| Graph|L|sl @& Manual selectlon[B Report

System
=-[undefined]

& [undefined]

(SM3BP 355SMB 2)

Motor load & specifications

Name

Selected motor data
Selection:DriveSize

Load type Constant torque v |(undefined] Type Code:M3BP 355SMB 2
Overload type ~ [One-time at start V| No.of motors 1 Product Code:3GBP351220-ADL (FI)
Min Base  Max Motor type IEC 34 catalog V| Catalogue Data @
Speed [rpm] FrameMaterial Not specified V| Voltage [V] la00
Famil Not specified v
Power (kW] ly 1% Frequency [Hz] 50
Polenumber Automatic V| Power [kW] 315
Efficiency Not specified V| Poles 2
Design CENELEC v| Speed [rpm] 2980
Connection Not specified V| Max mech.speed [rpm] (3800
One-time overload at start IP class P55 v| Current [A] 529
OL [%] IC class 1C411 self ventilated || Torque [Nm] 1009
OL time [s] IM class [IM1007, B3(foot) v TmaxTn 3
OL max speed [rpm] 3600 Max. speed rule | Standard v| Power factor 0.88
Temp. rise B (<80 K) v| Efficiency [%] 95.7
Temp reserve Keep v | Temperaturerise class B
Tmax margin 43 % v class F
T rise [°C] 66
Inertia [kgm2] 3.4
Selection data: @ 2500+
Torque [Nm] Required Result _|Margin
nmin [735 820 12 % 20004
n base 735 741 1% E
Power [kW] e 1500
nmin 769 185.8 12% ;- 500
n base 277 279 1% 2
10004
500
0 1000 2000 3000
Speed [rpm]
== maxload = contloadability === max loadability === contload
Losses [W]: @
Load%
speed

R5% [50% [75% 100%

[rom]

125%

1000 2900 (3400 (4200 (5400  |7000

2300 5700 6400 (7500 (9100

11100

3600 700 8200 |10800 |14600

19500

File .| Edit +| Insert .| Data .| Tools -| Result .| Help .|

DNewIS‘ 0pen|!—‘0 Save| - Ambiem|@ Duty cycle | Network check|G‘ Select|@ Select al[| Graph| List|g& Manual selection |B Rspon|

System
=-DTE 400 A8S

[EIAC $580-04-0585A-

|.M3BP 3565SMB 2

Drive load & specifications

Selected drive data
Selection:Manual

Vel T = Name |[undefined] Type Code:ACS580-04-0585A-4
oad type
No.of drives 1 Catalogue Data &
Overload type  |One-time at start M ACS530 V] 7 IADD
—{ Voltage
calculated value ' Construction Module v Nomi?lall:),]uwer ] 3
I continuous [A] 490A [P Class IP20 | Nominal current [A] 585
jmax start [A] 587 A Switching freq. 1.5 kHz M| Imax Al 730
Ind [A] 429
Overload time [s] Frame type R10
Selection data: @ 800
Limit Required Result _|Margin
icont [A] 495 85 [18% 600
imax [A] 594 730 3% d
Temperature | 27 % % 400
3
200
0
0 1000 2000 3000
Speed [rpm]
== maxload === contloadability === max loadability === contload

method: IGBT

Fill in the required information
regarded to the application. Select
the load type and overload type.
Define the maximum and minimum
rounds per minute and fill in the
boxes related the starting overload.
In this example the required
information is as follows.

- Load type: Constant torque

- Overload type: One-time at start
- Speed: 1000 rpm, 3600 rpm

- Power: 277 kW

- OL (overload) %: 120

- OL time: 10

- OL min speed: 3600 rpm

. Having entered the information,

check the ambient requirements
with the “Ambient button”. You can
also set the additional requirements
in the drop-down lists on the right.

. Once all the requirements are set,

click the “Select” button on the top
row, and DriveSize chooses an
appropriate motor for the
application. The result is shown

on the right side.

. When the motor selection is done,

click the middle “undefined” tab
on the left. This view calculates
an appropriate drive for the
application.

. Adjust additional drive settings

if necessary and click “Select” on
the top row. The selection of the
drive is shown on the right side.

. Finally, click the first “undefined”

tab on the left and select a
transformer for the application.



www.abb.com/ACS580
www.abb.com/drives
www.abb.com/drivespartners

www.abb.com/motors&generators

Online manuals for ACS580 drives

Video playlist: ACS580 how-to videos

Compressor specific brochure

[m]pl=5[s]

© Copyright 2017 ABB. All rights reserved.

Specifications subject to change without notice.

3AUA0000204743 REV B EN 01.11.2017

AL HR HD
FRpmw



