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Introduction to the manual

Contents of this chapter

The chapter describes applicability, target audience and purpose of this manual. It
also describes the contents of this manual and refers to a list of related manuals for
more information.

Applicability
The manual applies to the ACH580 HVAC control program (version 2.15).

To check the firmware version of the control program in use, see system information
(select Menu > System info > Drive) or parameter 07.05 Firmware version on the
control panel.

For ACH580-31 and ACH580-34, to check the LSU firmware version in use, select
Menu > Options > Select drive > QCON-21 and then select Menu > System info >
Drive, or see parameters 07.106 LSU loading package name and 07.107 LSU
loading package version on the control panel.

Safety instructions

Follow all safety instructions.

* Read the complete safety instructions in the Hardware manual of the drive
before you install, commission, or use the drive.

* Read the firmware function-specific warnings and notes before changing
parameter values. These warnings and notes are included in the parameter
descriptions presented in chapter Parameters on page 237.
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Target audience

The reader is expected to know the fundamentals of electricity, wiring, electrical
components and electrical schematic symbols.

The manual is written for readers worldwide. Both S| and imperial units are shown.
Special US instructions for installations in the United States are given.

Purpose of the manual

This manual provides information needed for designing, commissioning, or operating
the drive system.

Contents of this manual

ACH580 HVAC control program firmware manual is printed in two parts:

« ACHS580 standard control program firmware manual, Part 1 (3AXD50000209811
[English]), which includes all chapters except Parameters and Additional
parameter data.

« ACHS580 standard control program firmware manual, Part 2 Parameters
(3AXD50000209828 [English]), which includes chapters Parameters and
Additional parameter data.

This manual consists of the following chapters:

« Introduction to the manual (this chapter) describes applicability, target audience,
purpose and contents of this manual. At the end, it lists terms and abbreviations.

e Start-up, control with I/0 and ID run (page 25) describes how to start up the drive
as well as how to start, change the direction of the motor rotation and adjust the
motor speed through the 1/O interface.

« Control panel (page 45) contains instructions for removing and reinstalling the
assistant control panel and briefly describes its display, keys, key shortcuts and
home view displays.

« Settings, I/0 and diagnostics on the control panel (page 57) describes the
simplified settings and diagnostic functions provided on the assistant control
panel.

« Default I/O configuration (page 99) contains the connection diagram of the HVAC
default configuration together with a connection diagram. The predefined default
configuration will save the user time when configuring the drive.

« Program features (page 105) describes program features with lists of related user
settings, actual signals, and fault and warning messages.

¢ Modbus RTU control through the embedded fieldbus interface (EFB) (page 273)
describes the communication to and from a fieldbus network using the drive
embedded fieldbus interface with the Modbus RTU protocol.
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¢ BACnet MS/TP control through the embedded fieldbus interface (EFB) (page
303) describes the communication to and from a fieldbus network using the drive
embedded fieldbus interface with the BACnet MS/TP protocol.

* N2 control through the embedded fieldbus interface (EFB) (page 333) describes
the communication to and from a fieldbus network using the drive embedded
fieldbus interface with the N2 protocol.

« Fieldbus control through a fieldbus adapter (page 347) describes the
communication to and from a fieldbus network using an optional fieldbus adapter
module.

e Fault tracing (page 237) lists the warning and fault messages with possible
causes and remedies.

« Control chain diagrams (page 363) describes the parameter structure within the
drive.

« Parameters (page 237) describes the parameters used to program the drive.

« Additional parameter data (page 691) contains further information on the
parameters.

¢ Further information (inside of the back cover, page 739) describes how to make
product and service inquiries, get information on product training, provide
feedback on ABB Drives manuals and find documents on the Internet.

Related documents

You can find manuals and other product documents in PDF format on the Internet.
See section Document library on the Internet on the inside of the back cover. For
manuals not available in the Document library, contact your local ABB representative.

Drive manuals and guides Code (English)
Safety instructions 3AXD50000037978
ACHS580 HVAC control program firmware manual 3AXD50000027537

ACH580 HVAC control program firmware manual, Part 1 3AXD50000209811
ACH580 HVAC control program firmware manual, Part 2 3AXD50000209828
Parameters

ACH580-01 drives (0.75 to 250 kW, 1 to 350 hp) 3AXD50000044839
hardware manual for frames R1-R9

ACH580-04 drive modules (250 to 500 kW) hardware 3AXD50000048685
manual

ACH580-07 drives (75 to 500 kW) hardware manual  3AXD50000045816
ACH580-31 hardware manual 3AXD50000037066
ACH580-34 drive modules hardware manual 3AXD50000419708
ACH580-01 drives, frames R1 to R5 quick installation 3AXD50000044861
and start-up guide

ACHS580-01 quick installation and start-up guide for 3AXD50000036602
frames R6 to R9

ACH580 Installation, Operation, and Maintenance 3AXD50000049127
Manual (US only)



http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000037978&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000027537&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000209811&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000209828&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000044839&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000048685&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000045816&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000037066&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000419708&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000044861&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000036602&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
https://search.abb.com/library/Download.aspx?DocumentID=3AXD50000049127&LanguageCode=en&DocumentPartId=&Action=LaunchDirect
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ACH580 drives with HVAC control program quick start- 3AXD50000047658
up guide
ACH580-34 drive modules quick installation and start- 3AXD50000424627
up guide
Adaptive programming Application Guide 3AXD50000028574

ACS-AP-|, -S, -W and ACH-AP-H, -W Assistant control 3AUA0000085685
panels user's manual

Option manuals and guides

ACH580 BACnet Protocol Implementation 3AXD10000387059
Conformance Statement (PICS)
CDPI-01/-02 panel bus adapter user's manual 3AXD50000009929

FBIP-21 BACnet/IP adapter module user's manual 3AXD50000028468
FCAN-01 CANopen adapter module user's manual 3AFE68615500
FCNA-01 ControlNet adapter module user's manual  3AUA0000141650
FDNA-01 DeviceNet Adapter User's Manual 3AFE68573360
FECA-01 EtherCAT adapter module user's manual 3AUA0000068940

FEIP-21 EtherNet/IP fieldbus adapter module User's ~ 3AXD50000158621
manual
FENA-01/-11/-21 Ethernet adapter module user's 3AUA0000093568
manual
FEPL-02 Ethernet POWERLINK adapter module user's 3AUA0000123527
manual

FLON-01 LoNWORKS® Adapter Module User's Manual 3AUA0000041017

FMBA-01 Modbus Adapter Module User’'s Manual 3AFE68586704
FMBT-21 Modbus/TCP Adapter Module User's Manual 3AXD50000158607
FPBA-01 PROFIBUS DP adapter module user's 3AFE68573271
manual

FPNO-21 PROFINET 10 fieldbus adapter module 3AXD50000158614
user’s manual

FSCA-01 RS-485 adapter module user's manual 3AUA0000109533
ACS580-01, ACH580-01 and ACQ580-01 +C135 3AXD50000119172
frames R1 to R3 flange mounting kit quick installation

guide

ACS580-01...+C135, ACH580-01...+C135 and 3AXD50000287093

ACQ580-01...+C135 frames R4 and R5 flange

mounting kit quick installation guide

ACS880-01...+C135, ACS580-01...+C135, 3AXD50000019099
ACH580...+C135 and ACQ580-01...+C135 frames R6

to R9 flange mounting kit quick installation guide

ACS880-11, ACS880-31, ACH580-31 and ACQ580-31 3AXD50000181506
+C135 frame R3 flange mounting kit quick installation

guide

ACS880-11...+C135, ACS880-31...+C135, ACH580-  3AXD50000133611
31...+C135 and ACQ580-31...+C135 frames R6 and

R8 flange mounting kit quick installation guide

ACS580..., ACH580... and ACQ580...+P940 and 3AXD50000210305
+P944 drive modules supplement

Main switch and EMC Cl1 filter options (+F278, +F316, 3AXD50000155132
+E223), IP55 frames R1 to R5 ACS580-01, ACH580-

01 and ACQ580-01 drives installation supplement



http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000047658&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000424627&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000028574&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000085685&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD10000387059&LanguageCode=en&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000009929&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000028468&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AFE68615500&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000141650&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AFE68573360&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000068940&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000158621&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000093568&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000123527&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
https://search.abb.com/library/Download.aspx?DocumentID=3AUA0000041017&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AFE68586704&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000158607&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AFE68573271&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000158614&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000109533&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000119172&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000019099&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000181506&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000133611&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000210305&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000155132&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000287093&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
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ACS880-11, ACS880-31, ACH580-31 and ACQ580-31 3AXD50000110711
UK gland plate (+H358) installation guide

Tool and maintenance manuals and guides

Drive composer start-up and maintenance PC tool 3AUA0000094606
user's manual

Capacitor reforming instructions 3BFE64059629
NETA-21 remote monitoring tool user's manual 3AUA0000096939

NETA-21 remote monitoring tool installation and start- 3AUA0000096881
up guide

The codes below open online listings of the manuals applicable to the products.

ACH580-01 manuals

ACH580-04 manuals

ACH580-07 manuals

ACH580-31 manuals

ACH580-34 manuals



http://search.abb.com/library/ABBLibrary.asp?DocumentID=9AKK10103A0587&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/Download.aspx?DocumentID=9AKK106930A9059&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AXD50000110711&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000094606&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3BFE64059629&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000096939&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/ABBLibrary.asp?DocumentID=3AUA0000096881&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect 
http://search.abb.com/library/Download.aspx?DocumentID=9AKK106930A5241&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/Download.aspx?DocumentID=9AKK106930A9561&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
http://search.abb.com/library/Download.aspx?DocumentID=9AKK107492A7204&LanguageCode=en&DocumentPartId=1&Action=LaunchDirect
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Categorization by frame (size)

The ACH580 is manufactured in several frames (frame sizes), which are denoted as
RN, where N is an integer. Some information which only concern certain frames are
marked with the symbol of the frame (RN).

The frame is marked on the type designation label attached to the drive, see chapter
Operation principle and hardware description, section Type designation label in the
Hardware manual of the drive.
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Terms and abbreviations

Term/abbreviation

Explanation

ACX-AP-x Assistant control panel, advanced operator keypad for communication
with the drive.
The ACH580 supports the Hand-Off-Auto control panels ACH-AP-H and
ACH-AP-W (with a Bluetooth interface).

Al Analog input; interface for analog input signals

AO Analog output; interface for analog output signals

BACnet™ BACnet™ is a registered trademark of American Society of Heating,
Refrigerating and Air-Conditioning Engineers (ASHRAE).

BAS Building automation system

BMS Building management system

Brake chopper

Conducts the surplus energy from the intermediate circuit of the drive to
the brake resistor when necessary. The chopper operates when the DC
link voltage exceeds a certain maximum limit. The voltage rise is
typically caused by deceleration (braking) of a high inertia motor.

Brake resistor

Dissipates the drive surplus braking energy conducted by the brake
chopper to heat. Essential part of the brake circuit. See chapter Brake
chopper in the Hardware manual of the drive.

CAIO-01

CAIO-01 optional bipolar analog input and unipolar analog output
extension module

Control board

Circuit board in which the control program runs.

CCA-01 Cold configuration adapter

CDPI-01 Communication adapter module

CHDI-01 Optional 115/230 V digital input extension module

CMOD-01 Optional multifunction extension module (external 24 V AC/DC and
digital /0 extension)

CMOD-02 Optional multifunction extension module (external 24 V AC/DC and
isolated PTC interface)

CPTC-02 Optional multifunction extension module (external 24 V and ATEX
certified PTC interface)

CRC Cyclic redundancy check. The IPC checks the parameter group validity
in terms of CRC.

DC link DC circuit between rectifier and inverter

DC link capacitors

Energy storage which stabilizes the intermediate circuit DC voltage

DDCS

Distributed drives communication system; a protocol used in
communication between ABB drive equipment, used for ACH580-31
and ACH580-34 drives.

DI Digital input; interface for digital input signals

DO Digital output; interface for digital output signals

DPMP-01 Mounting platform for ACx-AP control panel (flange mounting)
DPMP-02/03 Mounting platform for ACx-AP control panel (surface mounting)
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Term/abbreviation |Explanation

Drive Frequency converter for controlling AC motors

EFB Embedded fieldbus

FBA Fieldbus adapter

FBIP-21 Optional BACnet/IP adapter module

FCAN-01 Optional CANopen adapter module

FCNA-01 ControlNet adapter module

FDNA-01 Optional DeviceNet adapter module

FECA-01 Optional EtherCAT adapter module

FEIP-21 Optional Ethernet/IP adapter module

FENA-21 Optional Ethernet adapter module for EtherNet/IP, Modbus TCP and
PROFINET IO protocols

FEPL-02 Optional Ethernet POWERLINK adapter module

FLON-01 LONWORKS® adapter module

FMBA-01 Optional Modbus RTU adapter module

FMBT-21 Optional Modbus/TCP adapter module

FPBA-01 Optional PROFIBUS DP adapter module

FPNO-21 Optional PROFINET adapter module

Frame (size)

Refers to drive physical size, for example, R1 and R2. The type
designation label attached to the drive shows the frame of the drive, see
chapter Operation principle and hardware description, section Type
designation label in the Hardware manual of the drive.

FSCA-01

Optional RSA-485 adapter module

FW Part 1

ACHS580 standard control program firmware manual, Part 1
(3AXD50000209811 [English]). This printed manual includes all
chapters except Parameters and Additional parameter data. The
abbreviation is used in FW Part 2 to refer to items in FW Part 1.

FW Part 2

ACH580 standard control program firmware manual, Part 2 Parameters
(3AXD50000209828 [English]). This printed manual includes chapters
Parameters and Additional parameter data. The abbreviation is used in
FW Part 1 to refer to items in FW Part 2.

ID run

Motor identification run. During the identification run, the drive will
identify the characteristics of the motor for optimum motor control.

IGBT

Insulated gate bipolar transistor

Intermediate circuit

See DC link.

Inverter Converts direct current and voltage to alternating current and voltage.

/0 Input/Output

IPC Intelligent pump control

LONWORKS® LOoNWORKS® (local operating network) is a networking platform
specifically created to address the needs of control applications.

LSwW Least significant word

NETA-21 Remote monitoring tool
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Term/abbreviation

Explanation

Network control

With fieldbus protocols based on the Common Industrial Protocol

(CIP™), such as DeviceNet and Ethernet/IP, denotes the control of the

drive using the Net Ctrl and Net Ref objects of the ODVA AC/DC Drive

Profile. For more information, see www.odva.org, and the following

manuals:

« FDNA-01 DeviceNet adapter module user's manual (3AFE68573360
[English]), and

« FENA-01/-11/-21 Ethernet adapter module user's manual
(3AUA0000093568 [English])

« FEIP-21 Ethernet/IP adapter module user’'s manual
(3AXD50000158621 [English]).

Parameter User-adjustable operation instruction to the drive, or signal measured or
calculated by the drive
PFC Single pump and fan control. One drive controls multiple pumps or fans

with motors.

PID controller

Proportional-integral-derivative controller, also known as closed loop
controller. Drive speed control is based on PID algorithm.

PLC Programmable logic controller

PROFIBUS, Registered trademarks of Pl - PROFIBUS & PROFINET International

PROFIBUS DP,

PROFINET IO

PTC Positive temperature coefficient, thermistor whose resistance is
dependent on temperature.

R1, R2 ... R11 Frame (size)

RO Relay output; interface for a digital output signal. Implemented with a
relay.

Rectifier Converts alternating current and voltage to direct current and voltage.

SPFC Soft pump and fan control. One drive controls multiple pumps or fans
with motors.

STO Safe torque off. See chapter The Safe torque off function in the

Hardware manual of the drive.

Cybersecurity disclaimer

This product is designed to be connected to and to communicate information and
data via a network interface. It is Customer's sole responsibility to provide and
continuously ensure a secure connection between the product and Customer network
or any other network (as the case may be). Customer shall establish and maintain
any appropriate measures (such as but not limited to the installation of firewalls,
application of authentication measures, encryption of data, installation of anti-virus
programs, etc) to protect the product, the network, its system and the interface



www.odva.org
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against any kind of security breaches, unauthorized access, interference, intrusion,
leakage and/or theft of data or information. ABB and its affiliates are not liable for
damages and/or losses related to such security breaches, any unauthorized access,
interference, intrusion, leakage and/or theft of data or information.
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Start-up, control with 1/O and
ID run

Contents of this chapter

The chapter describes how to:
« perform the start-up

e start, stop, change the direction of the motor rotation and adjust the speed of the
motor through the I/O interface

« perform an Identification run (ID run) for the drive.
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How to start up the drive

Note: Automatic selection of supply voltage is not supported in ACH580-31 and
ACHS580-34. You must select the supply voltage manually using parameter 95.01
Supply voltage. Follow the instructions below.

How to start up the drive using the First start assistant on the Hand-
Off-Auto control panel

Safety

Do not start-up the drive unless you are a qualified electrician.
A Read and obey the instructions in chapter Safety instructions at the beginning of the
Hardware manual of the drive. Ignoring the instructions can cause physical injury or death, or
damage to the equipment.

0 Check the installation. See chapter Installation checklist in the Hardware manual of the
drive.

0 Make sure there is no active start on (DI1 in factory settings, that is, HVAC default).
The drive will start up automatically at power-up if the external run command is on
and the drive is in the external control mode.

Check that the starting of the motor does not cause any danger.
De-couple the driven machine if
« there is a risk of damage in case of an incorrect direction of rotation, or

« aNormal ID run is required during the drive start-up, when the load torque is higher
than 20% or the machinery is not able to withstand the nominal torque transient during
the ID run.

Hints on using the assistant control panel

The two commands at the bottom of the display
(Options and Menu in the figure on the right),
show the functions of the two softkeys and
located below the display. The commands 0if0____CYACHSSD

[u'.lulru. fraquency
Hz

assigned to the softkeys vary depending on the
context. :

Use keys (), (), (4] and (v] to move the cursor I':'n CEET UUU]
and/or change values depending on the active .
view.

Key [?| shows a context-sensitive help page.

For more information, see ACx-AP-x assistant
control panels user's manual (3AUA0000085685
[English]).

|.‘.10r.3| CUFrent

Options 15:19 Menu

1 - First start assistant guided settings:
Language, motor nominal values, and date and time

0 Have the motor name plate data at hand.
Power up the drive.
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The First start assistant guides you through the —
first start-up. o
Deutsch

The assistant begins automatically. Wait until the Suomi

control panel enters the view shown on the right. Francais
Select the language you want to use by Italia]-m

highlighting it (if not already highlighted) and Mederland
pressing (OK). Breriants

Svenska

OK »

ACH580-31 and ACH580-34 drives: Select the

supply voltage with parameter 95.01 Supply

voltage:

« In the First start assistant menu, select Exit and
press (Next).

« In the Home view, press (Menu) to enter
the Main menu.

¢ In the Main menu, go to Parameters >
Complete list > 95 HW configuration by
selecting the correct row and pressing
(Select) repeatedly.

« Select parameter 95.01 Supply voltage and
press (Edit).

¢ Select supply voltage 380...415 V or
440...480 V and press (Save).

« Go back to the Main menu by pressing
(Back) repeatedly.

« In the Main menu, select First start assistant
and press (Select) to enter the First start
assistant menu.

« Continue with the following steps for
commissioning the ACH580.

Select Commission the drive and press i) ¥ ACHEAD R
(Next). -

First start assistant —
Set-up drive now?
apin the motor mode

Commission the drive

Exit & don’t show at powver-up
Exit

1516 Mext
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« Go to the next view by pressing (Select),
or press (Back) to go back to the
previous view without making changes.

Select the localization you want to use and press Ofre> ™ ACH500 0.0 Hz
= (Next). — :
Localization —
Linit defaults:
[nternatonal [SI)
S standard [Imperial)
Back 1516 Next
0 Change the units shown on the control panel if 1]76) ¥ ACH5S0 00 Hz
needed. - :
« Go to the edit view of a selected row b Units
. Y Change the display units if needed.
pressing (»). —
« Scroll the view with (4] and [v]. Terature' S0
Go to the next view by pressing (Next). Torque: N w
Currency: £w
Back 15:17 MNext
0 To select a value in an edit view: W]i703 ™ ACH500 00 Hz
* Use @ and @ to select the value. Power:
Press (Save) to accept the new setting, or w
press (Cancel) to go back to the previous b
view without making changes. P
Cancel 1517 Save
0 Set the date and time as well as date and time Of< % ACH5E0 00 Hz
display formats.. . Date & time
+ Go to the edit view of a selected row by Please enter the current date and time.
pressing (). : 17w
« Scroll the view with (4] and [v]. e : TE 175D .
Go to the next view by pressing (Next). Show date as day.month.year »
Showe time as 24-hourw
Back 1517 Next
Choose Single motor or Multiple motors.
]| Use @ and @ to select the value. Auto (’ AEHEBD 0.0 He
Motor configuration —

Is this a single or multiple motar
application?

Single mator

Multiple motors

Back Select
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(This screen appears only if you selected Multiple
motors previously.)

Select the number of motors connected to the
drive (from 2 to 18).

« Use () and (] to change the value.

« Go to the next view by pressing (Next), or

press (Back) to go back to the previous
view without making changes.

Auto ™ ACH580 0.0 Hz
Multi-motor set-up | S—

Enter the number of motors for the
multi-motor calculation:

Murmber of identical motars:

Back MNext

s N\
- ABB Motors €€ &
3 ~ motor M2AA 200 MLA 4
IEC 200 M/L 55 [~
| Mo
[Ins.cl. F IP 55
vV Hz |kW | min | A |cos ¢llaiN|tEs
690Y | 50 |30 | 1475 | 325 |0.83
400D | 50 |30 [1475 | 56 |0.83
660Y | 50 |30 |1470 | 34 | 0.83
380D | 50 |30 1470 | 59 |083
415D | 50 | 30 [1475 | 54 | 0.83
440D | 60 | 35 |1770 | 59 | 0.83
Cat.no ___ 3GAA 202 001 - ADA
6312/C3 |  6210/C3 [ 180 kg
IEC 34-1 3
& @)

Refer to the motor nameplate for the following nominal value settings of the motor. Enter the
values exactly as shown on the motor nameplate.

Example of a nameplate of an induction (asynchronous) motor:

* The default nominal values are shown. Values
are predefined on the basis of the drive size but
you should verify that they correspond to the
motor.

« Go to the edit view of a selected row by
pressing (»].
« Scroll the view With@ and @

« For a single motor drive, enter the correct
nominal values for a single motor. Start with the
motor type.

¢ For a multi-motor drive, the motor type, control
mode and rotation direction entries are not
shown. A single motor current value is limited to
the maximum drive current rating divided by the
number of motors.

* Motor nominal cos @ and nominal torque
values are optional.

Auto (™ ACH580

Mominal values
Enter the motor nameplate values for

a SINGLE motor:

0.0 Hz
| m—

Current:

Speed: 1360 rprmw
Yoltage: 2300 W
Back MNext
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| To change a value in an edit view: Off ¢ ™ ACH5E0 0.0 Hz

« Use («) and (] to move the cursor left and Corrent:
right.

e Use @ and @ to change the value. ‘I

Press (Save) to accept the new setting, or - A

press (Cancel) to go back to the previous v

view without making changes. IEI 0 4 BI

Cancel 15:18 Save

(This screen appears only if you selected Multiple

O motors previously.) Auto (™ ACHBED 0.0Hz
This screen shows a summary of the multiple Multi-motor summ
. Mumber of id cal motors:

motor data. You can still change the Number of Sinals motor curtent 17 A

identical motors, Single motor current and Single Single motor pwer_' 0 2;1 b

motor power values on this screen. Tatal current ' '2 e

You cannot change the Total current and Total Total power: 0.48 hp»

power values. The system calculates these values Back Mot

from the Number of identical motors, Single motor

current and Single motor values.

* Use @ and @ to move the cursor up and
down.

« Use (¥ and (»] to change the value.

« Goto the next view by pressing (Next), or
press (Back) to go back to the previous
view without making changes.

(This screen appears only if you selected Multiple

O motors previously.) Auto (™ ACHBED 0.0Hz

This screen shows a summary of automatically Multi-motor configuration =T

) The following parameters are
configured parameters. You cannot change the autornatically configured after

values. completing mult-motar set-up:

« Go to the next view by pressing (Next), or Start mode: Constant time
press (Back) to go back to the previous Energy optimizer: Disabled
view without making changes. B';’gk”“””' ' ml\i;xt

0 This step is optional, and requires rotating the OF® = ACHEAD 00 Hz
motor(s). Do not do this if it could cause any risk, Direction test? —

or if the mechanical set-up does not allow it.
To do the direction test, select Spin the motor(s)

and press (Next).

Spin the rmator(s] to check direction?
Spin the maotor(s)

Not now

Back Next
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Press the Hand key on the control panel to
start the drive.

Off ™ ACH580 50 Hz
Press Hand —

Warning: Until set-up is done, safeties
are not active and each motor speed
is 5 Hz.

Press Hand now to spin the motor(s],
then check the direction of rotation

Back

Check the direction of the motor(s).

If it is forward, select Yes, each motor is
spinning forward and press (Next) to
continue.

If the direction is not forward, select No, fix
direction and press (Next) to continue.

Hand< ™ ACH580 $5.0 Hz

Is this forward? —

Selecting “No, fix direction” tells the
drve to change direction, and labels

The first start is now complete and the drive is
ready for use.

Press (Done) to enter the Home view.

Off (™ ACHEED 0.0 Hz

First start complete

The drive is ready to run the motor.
Press "Hand" to start the motor. To
continue commissioning go to Menu =
Primary semings.

15:19 Done

The Home view 1 monitoring the values of the
selected signals is shown on the control panel.

There are eight different Home view displays.
Home view 1 is the default Home view. You can
browse them with keys (<) and (»]. See section
Home view displays on page 50.

Off ¢ (™ ACHBED 0.0 Hz

atzitput frequency 000‘
“Lﬂutor current 0 . 0 0 ‘}
‘if\l'l actual value 0000

Options 15:149 Menu
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2 — Completion of commissioning

You can complete the commissioning in five different ways:

Off® (™ ACHSE0 0.0 Hz

First start complete

The drive 15 ready to run the motor(s)
Press "Hand" to start the motor(s)
To continue commissioning go
Menu = Primary setings

Done

Run & set reference on
the panel

Drive is now ready to be

run in the Hand mode.

Press the Hand key

on the panel to
Hand

start the motor.

Set the reference on the

panel.

Assistant commissioning

Off ™ ACHER0 0.0 rprm
Primary settings
HYAL quick setup *
op, reference »
Moror [
Ramps »
Limnits [
Back 11:58 Select
Complete the following two

assistants.

Ramps, limits, interlock, run
permissive

> ACH580

e 0.0 rprm

Start, stop, reference

ABasic control setup

Auta control selection:  Primary only
Primary auta control location [
Interlocks/permissives [
Back 11:59 Select

Start/stop, reference and scaling

[ > ACH580 0.0 rprm

Start, stop, reference
ABasic operation setup

FI
Auta control selection:  Primary only
Primary auta control location [
Interlocks/permissives [
Back 11:59 Select

HVAC quick setup
commissioning

= ACHGED

[07% D0Hz

Primary settings

HY up 3
Start, stop, reference -
Motor 3
Ramps 3
Limits 3
Back 15:20 Select

Go through the items on the menu.

(™ ACH580 0.0 Hz

[0S

Primary reference fr..: A1 directly @
All scaling 3
B Use start interlack 1

Back 15:20 Edit
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Options 4 and 5:

Offg ™ ACHSB0 0.0 Hz
First start complete

The drive is ready to run the motar(s)
Press "Hand" to start the motor(s)

To continue commissioning go to
Menu = Primary settings.

Done

Commissioning with
Primary settings

|
Set the start/stop and reference

Off & ™ ACH580 0.0 rpm
Primary settings
HYAL quick setup -
»
Motor >
Ramps >
Limits >
Back 1159 Select
Set the rrqotor data
Off & ™ ACH580 0.0 Hz
Primary settings
HYAL quick setup -
Start, stop, reference -
I [
Ramps >
Limits >
Back 15:26 Select
Set theI ramps.
Uif® ™ ALHER0 0.0 Hz
Primary settings
HYAL quick setup -
Start, stop, reference -
Motor >
Ramps >
Limits >
Back 15:26 Select
Set thé limits.
Uif® ™ ALHER0 0.0 Hz
Primary settings
HYAL quick setup -
Start, stop, reference -
Motor >
.
N
[Back 15:26 Select

Continue with furlher adjustments,
see section Primary settings on
page 58.

Commissioning with

parameters.

For advanced users only.
Off® (™ ACHEE0 0.0 rpm
Main menu

s -
@ Energy efficiency 8
Backups [
meters
Exit 12:05 Select
|
Off® (™ ACHEE0 0.0 rpm

Parameters

ipleta

Favorites -

Modified 3
Back 12:05 Select

See chapter Parameters (page
237).

[offe (™ ACHEE0

C lete list

01 -

03 Input references -

04 Warnings and faults -
»
»

0.0 rpm

05 Diagnostics
06 Contral and status words

Back 12:05

Select
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3 — Additional settings in the Primary settings menu — I/O menu

0 After the additio_n_al adjustments, make sure that 1]76) ¥ ACH5S0 00 Hz
the actual I/O wiring matches the 1/O use in the M
control program. aim ment
In the Main menu, select a I/O and press E] Primary settings >
(Select) to enter the I/O menu. E-\: 1/0 .
-
EE Diagnostics 3
o N . -
Exit 15:20 Select
Select a the connection you want to check and Ofe> = ALH500 0.0 Hz
O press (Select) (or (»)). 70 :
0 p
DIz o Mot used »
DI3: 0 Used in several places »
D4 1 Mot used »
Dl5: 0 Mot used »
Back 15:20 Select
To view the details of a parameter that cannot be |[Gf¢ ¥ ACH5S0 00 Hz
L adjusted via the 1/O menu, press (View). iTiE
Actual value:
O Faorce input state
Off delay: 0=
On delay: 00s
Back 15:21 View
[]| To adjust the value of a parameter, press 7 7 ACHEA] T0H:
(Edit), adjust the value using (4}, (v, () and (¥ DI1-
keys and press (Save). Note that the actual ) _
wiring must match the new value. D Farce input state
Go back to the Main menu by pressing g o S
(Back) repeatedly. gﬁ 39:3\'3 gg 3
N oelay: s
Back 15:21 Edit
Off ¢ (™ ALHEED 0.0 Hz

Used for:
Mot used

FI
017 start/stop, 012 direction
DI forward, DI2 reverse

DITP start, DI2 stop

Cancel 15:21

Save
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4 — Diagnostics menu

After making the additional adjustments and O ™ ACHBED
checking the 1/O connections, use the

Diagnostics menu to make sure that the setup is . .
functioning correctly. E] Primary settings *

In the Main menu, select Diagnostics and press i@ 1/0
(Select) (or (»)). L

0.0 Hz

Main menu

EE Diagnostics 8
[ a W s -
Exit 15:22 Select
Select the diagnostics item you want to view and W]i703 ™ ACH500 00 Hz

press (Select).
Return to the Diagnostics menu by pressing

(Back).

Diagnostics

Fault & event log [

Back 522 Select
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How to control the drive through the I/O interface

The table below describes how to operate the drive through the digital and analog

inputs when:

the motor start-up is performed, and

the default parameter settings of the HVAC default configurations are in use.

Preliminary settings

If you need to change the direction of rotation, check
that limits allow reverse direction. Check parameter
group 30 Limits and make sure that the minimum limit
has a negative value and the maximum limit has a
positive value.

Note: Default settings only allow forward direction.

Make sure that the control connections are wired
according to the connection diagram given for the
HVAC default.

Make sure that the drive is in external control. To

switch to external control, press key (_Auo ).

See section HVAC default on page
101.

In external control, the control panel
display shows text Auto at the top
left.

Starting and controlling the speed of the motor

Start by switching digital input DI1 on.

Auto & ACHBED 0.7 Hz
The arrow starts rotating. It is dotted until the setpoint DUtRUT frequenc
is reached. H: p i Y 00 0 ‘
Regulate the drive output frequency (motor speed) by Motor current
adjusting voltage of analog input Al. “A 0 47 ‘}
Note: If the drive will not start, check that the start A1 actual valus
interlock 1 (parameter 20.41) is active (1). For the i 4 26 U
HVAC default, the start interlock 1 is connected to D14
by default. Options 12:30 Menu
Stopping the motor
Switch digital input DI1 off. The arrow stops rotating. Ao % ACH5E0 07 Hz
Qutput frequency
Hy 0.00
Mator current
4 ] 4
A,
Al actual value
y 4.260
Options 12:31 Menu
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How to perform the ID run

The drive automatically estimates motor characteristics using Standstill ID run when
the drive is started for the first time in vector control and after any motor parameter
(group 99 Motor data) is changed. This is valid when

e parameter 99.13 ID run requested selection is Standstill and

e parameter 99.04 Motor control mode selection is Vector.

In most applications there is no need to perform a separate ID run. The ID run should
be selected manually if:

e vector control mode is used (parameter 99.04 Motor control mode is set to
Vector), and

« permanent magnet motor (PM) is used (parameter 99.03 Motor type is set to
Permanent magnet motor), or

» synchronous reluctance motor (SynRM) is used (parameter 99.03 Motor type is
set to SynRM), or

» drive operates near zero speed references, or

» operation at torque range above the motor nominal torque, over a wide speed
range is needed.

Do the ID run with the ID run assistant by selecting Menu > Primary settings >
Motor > ID run (see page 38) or with parameter 99.13 ID run requested (see page
42).

Note: If motor parameters (99 Motor data) are changed after the ID run, it must be
repeated.

Note: If you have already parameterized your application using the scalar motor
control mode (99.04 Motor control mode is set to Scalar) and you need to change
motor control mode to Vector,

» change the control mode to vector with the Control mode assistant (go to Menu
> Primary settings > Motor > Control mode) and follow the instructions. The ID
run assistant then guides you through the ID run.

or

» set parameter 99.04 Motor control mode to Vector, and

» for I/O controlled drive, check parameters in groups 22 Speed reference
selection, 23 Speed reference ramp, 12 Standard Al, 30 Limits and 46
Monitoring/scaling settings.
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ID run procedure

With the ID run assistant

Pre-check

WARNING! The motor will run at up to approximately 50...80% of the nominal
A speed during the ID run. The motor will rotate in the forward direction. Make
sure that it is safe to run the motor before performing the ID run!

De-couple the motor from the driven equipment

Check that the values of the motor data parameters are equivalent to those on the motor
nameplate.

Check that the STO circuit is closed.

The assistant will ask if you want to use temporary motor limits. They must meet the
following conditions:
Minimum speed < 0 rpm

Maximum speed = motor rated speed (Normal ID run procedure needs the motor to be
run at 100% speed.)

Maximum current > lp
Maximum torque > 50%

Make sure that the control panel is in the Off mode control (text Off shown at the top left).
Press the Off key to switch to the Off mode.

ID run
Go to the Main menu by pressing (Menu) |[G7% % ACHER0 T0H:
in the Home view. Main menn
Select Primary settings and press X .
(Select) (or (). E: Primary settings .
mS /0 .
EE Diagnostics 3
e ..
Exit 22:47 Select
Select Motor and press (Select) (or (). |[Fmm % ACHEAD e

Primary settings
HWYAL quick setup
Start, stop, reference
Motar

Ramps
Limits

¥ YTRATY Y

Back 2247 Select
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If the control modes is scalar, select Control Ao % ACH5E0 00 Hz
mode and press (Select) (or (»)) and Motor
continue to the next step. .
A& Mominal values
A Control mode E
Start mode:  Flying start [Automatic)
Phase arder: U W
Switching frequency 4 kHz w
Back 22:48 Select
Select Vector control and press (Select) ([Ofie % ACH5E0 00 Hz
(or (). Control mode —
Some settings depend on the control
mode. If you change the mode, the
system will help you to adjust these.
scalar control
Wector contral
[Back 22:48 Select|
Warning message ldentification run is shown. Ofre> ™ ACH500 0.0 rom
Press (Hide) to continue. . TP
Warning AFFG
Aux cade: 0000 0000
ldentification run 22:48:10
Motor identification run about to he
performed
Hide 22:48 How to fix
Check the motor speed limits. The following must |[& 5 % ACH5E0 0.0 rpm
be'\;r.u.e: 4<0 Check motor limits [ E—
Inlmum speed <0 rpm These mator imits apply to vector
» Maximum speed = motor rated speed. control. Adjust the values if needed:
Minimum speec
Maximum speed 1500.00 rpm »
Maxirnurn current 242 4w
Back 22:49 Next
Check the motor current as well as torque limits. &5 % ACH5E0 0.0 rpm
The following must be true: Check motor limit
) eck motor limits | m—
: MaX!mum current > lyp These mator imits apply to vector
* Maximum torque > 50%. control. Adjust the values if needed:
Press (Next). Maximum speed 1500.00 rprmiw
Maximum current 282 4w

Minimum torque 1

Back 22449 Mext
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Check All scaling, see parameters 12.19 All

O led at Al1 mi d 12.20 All1 led at All i (C ACHSE0 o0 e
fncz?xe a min an ' scaled a Check other functions L .
' Yector control uses rpm values
Press (Next). instead of Hz. Adjust the values if
needed:
led min: 000 rprm »
AI'I scaled ERS 1600.000 rprnw
Back 22 48 Next
Select the type of ID run (see parameter 99.13 ID |[GfFc ¥ ACH5S0 00 rom
D run requested) to be performed and press > —_
(Next). ID run? —
Select what kind of D run to dao, if
any.Press [7] for more information.
Standstill [default)
Heduced
Back 22:48 MNext
0 Check the motor limits shown on the control Ofe> = ALH500 0.0 rprm
panel. If you need other limits during the ID run M i -
you can enter them here. The originals limits will oter limits o )
be restored after the ID run, unless you select Set If you need special limits during thel)
lues as permanent run, adjust the values now. Current
va : values are restored after the |0 run.
Press (Next).
15|]E| 00 rpmiw
Back 22:48 Next
[] |Press the Hand key () to start the ID run. OF <> ¥ ACHERD 00 rpm
In general, it is recommended not to press any Press Hand for ID run _—

control panel keys during the ID run. However,
you can stop the ID run at any time by pressing
the Off key ().

During the ID run a progress view is shown.
After the ID run is completed, text ID run done is
shown. The LED stops blinking.

If the ID run fails, fault FF61 ID run is shown. See
chapter Fault tracing on page 237 for more
information.

‘When you press Hand, the mator will
rotate tor about 80 seconds and
accelerate up to the nominal speed.
After the |10 run the drive stops.

Back 22:48
Hand ¢ " ACHBED 0.0 rpm
ID run in progress L
IThis may take a few minutes.
Motor speed used 43372 rpm
Muotar current 146 A

22:50
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After the ID run is completed, text Done is shown |[GFé % ACH5E0

0.0 rpm
on row ID run.

Motor
A& Mominal values

A Control mode

A0 run Dane
Startmode:  Flying stam [Automanc)

Phase order: U Wy
Back 2281 Select
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With parameter 99.13 ID run requested

Pre-check

WARNING! The motor will run at up to approximately 50...80% of the nominal
AA speed during the ID run. The motor will rotate in the forward direction. Make
sure that it is safe to run the motor before performing the ID run!

[] | De-couple the motor from the driven equipment

Check that the values of the motor data parameters are equivalent to those on the motor
nameplate.

Check that the STO circuit is closed.

If parameter values (from group 10 Standard DI, RO to group 99 Motor data) are changed
before the ID run, check that the new settings meet the following conditions:

[ | 30.11 Minimum speed < 0 rpm

[ | 30.12 Maximum speed = motor rated speed (Normal ID run procedure needs the motor to
be run at 100% speed.)

O |30.17 Maximum current > lp

[ | 30.20 Maximum torque 1 > 50% or 30.24 Maximum torque 2 > 50%, depending on which
torque limit set is in use according to parameter 30.18 Torq lim sel.

Check that signals
[ | run permissive (parameter 20.40 Run permissive) is active

0 Make sure that the control panel is in the Off mode control (text Off shown at the top left).
Press the Off key to switch to the Off mode.

ID run
[] | Go to the Main menu by pressing (Menu) |57e % ACHER0 00 rpm
in the Home view. Hai -
press (3] ain menu
' E] Primary settings .
mS /0 .
EE Diagnostics 3
e ..
Exit 22:51 Select
0 S(:]Slect Parameters and press (Select) (or (TG % ACHEAD 0 rpm
): Main menu
=w
@ Energy efficiency -
Backups -
Exit 22:51 Select
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Select Complete list and press (Select) |TFe ¥ ACHEED 00 o
(or (®). Parameters
Complete List
Favorites -
Madified -
Back 2281 Select
Scroll the page with @ and @ and select Of< % ACH5E0 0.0 rpm
parameter group 99 Motor data and press Complete list
(Select) (or (»)). P

85 HW configuration

86 System

97 Motar control

88 User maotor parameters
99 Mator data

¥ ¥ ¥ r

Back 2252 Select
Scroll the page with @ and @ and select Ofre> ™ ACH500 0.0 rprm
parameter 99.13 ID run requested and press 70 Motor data -
(Select) (or (). ,
99.09 Motor nominal speed 1430 rpm
8910 Motor nominal power 075 kW
89.11 Motor nominal cos @ 0.00
8912 Motor nominal torque  0.000 Mm
99.13 1D run requestec
Back
Select the ID run type (see parameter 99.13 ID Of< % ACH5E0 0.0 rpm

run requested) and press (Save) (or (»)). 3913 1D ran requested

[0] Maone

[4] Reduced
[3] Standsull
[6] Advanced
Cancel 2252 Save
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O

Control panel LED starts blinking green to
indicate an active warning (AFF6).

The AFF6 warning view is shown when no key
has been pressed for one minute. Pressing
(How to fix) shows text informing that the ID run
will be done at the next start. You can hide the
warning view by pressing (Hide).

Press the Hand key () to start the ID run.
In general, it is recommended not to press any
control panel keys during the ID run. However,

you can stop the ID run at any time by pressing

the Off key ().

During the ID run the arrow is rotating at the top.
After the ID run is completed, text ID run done is
shown. The LED stops blinking.

If the ID run fails, fault FF61 ID run is shown. See

chapter Fault tracing on page 237 for more
information.

Off ¢ ™ ACH580 0.0 rprm
Warning AFFG
A code: 0000 0000
Identification run 22:52:29

Matar identification run about to be
performed

Hide 2252 How to fix

Hand & " ACHBED 0.0 rpm

59 Motor data

99.09 Mator nominal speled 1430 rpm
8910 Motor nominal power 075 kW
98.17 Mator nominal cos ¢ 0.00

8912 Motor norminal torque  0.000 Mm

Edit
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Control panel

Contents of this chapter

This chapter contains instructions for removing and reinstalling the assistant control
panel ACH-AP-H or ACH-AP-W and briefly describes its display, keys and key shortcuts.
For more information, see ACx-AP-x assistant control panels user’s manual
(3AUA0000085685 [English]).

Removing and reinstalling the control panel

To remove the control panel, press the retaining clip at the top (1a) and pull it forward
from the top edge (1b).

annmin)




1 | Layout of the control panel display 6 | The arrow keys
2 | Left softkey 7 | Off (see Hand, Off and Auto)
3 | Right softkey 8 | Hand (see Hand, Off and Auto)
4 | Status LED, see chapter Maintenance 9 | Auto (see Hand, Off and Auto)
and hardware diagnostics, section
LEDs in the Hardware manual of the
drive.
5 |Help 10 | USB connector
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Layout of the control panel display

In most views, the following elements are shown on the display:

O— ACHESD 2 0l Hz
(Output frequency ’
0.00

@t |
@_“:Tntnr current 000"’_@
ﬂl'l actual value UUUU

Options 15:1Y Menu

o—" 0 0

1. Control location and related icons: Indicates how the drive is controlled:

+« No text: The drive is in local control, but controlled from another device. The
icons in the top pane indicate which actions are allowed:

Text/lcons Starting from this Stopping from this | Giving reference
control panel control panel from this control
panel
Not allowed Not allowed Not allowed

« Local: The drive is in local control, and controlled from this control panel. The
icons in the top pane indicate which actions are allowed:

Text/lcons Starting from this Stopping from this | Giving reference
control panel control panel from this control
panel
Off g + |Allowed Drive is stopped Not allowed
Hand 4 & | Allowed Allowed Allowed
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« External The drive is in external control, ie, controlled through I/O or fieldbus.
The icons in the top pane indicate which actions are allowed with the control

panel:
Text/Icons Starting from this Stopping from this | Giving reference
control panel control panel from this control
panel
Auto Allowed V) Allowed Y Not allowed
Auto % | Not allowed Allowed Allowed

D This action can be Not allowed by changing parameters 19.18 HAND/OFF disable source and 19.19
HAND/OFF disable action.

2. Panel bus: Indicates that there are more than one drive connected to this panel.
To switch to another drive, go to Options > Select drive.

3. Status icon: Indicates the status of the drive and the motor. The direction of the
arrow indicates forward (clockwise) or reverse (counter-clockwise) rotation.

Status icon | Animation Drive status

™ _ Stopped

[ - Stopped, start inhibited

(o Blinking Stopped, start command given but start inhibited. See
Menu > Diagnostics on the control panel

[ and ] Blinking Faulted

M Blinking Running, at reference, but the reference value is 0

{He Rotating Running, not at reference

e Rotating Running, at reference

1] - Pre-heating (motor heating) active

% - PID sleep mode active

4. Drive name: If a name has been given, it is displayed in the top pane. By default,
itis “ACH580". You can change the name on the control panel by selecting Menu
> Primary settings > Clock, region, display (see page 86).

5. Reference value: Speed, frequency, etc. is shown with its unit. For information on
changing the reference value in the Primary settings menu (see page 67).

6. Content area: The actual content of the view is displayed in this area. The
content varies from view to view. The example view on page 47 is the main view
of the control panel which is called the Home view.

7. Softkey selections: Displays the functions of the softkeys ((—> and ())ina
given context.
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8. Clock: The clock displays the current time. You can change the time and time
format on the control panel by selecting Menu > Primary settings > Clock,
region, display (see page 86).

9. Side arrows: When side arrows are visible, you can browse other Home views
with the arrow keys (0 and (»]).

You can adjust the display contrast and back light functionality on the control panel by
selecting Menu > Primary settings > Clock, region, display (see page 86).
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Home view displays

There are eight different Home view displays. In addition, there are six preconfigured
IPC Home views (see section IPC additional Home view displays on page 52).

Home view 1 is the default Home view. You can browse them with the arrow keys (<)
and (). To edit Home views, press the Option softkey ((—), see section Options

menu on page 97.

Home view 1 (default Home view):

« Output frequency (Hz): Parameter 01.06 Output
frequency

« Motor current (A): Parameter 01.07 Motor current

¢ All actual value (V or mA): Parameter 12.11 All
actual value

Off (™ ACHAED 0.0 Hz

S 1)
0.00)p
0.000

“Motor current
A,

‘AH actual value
iy

Options 15:149 Menu

Home view 2:

« Saved amount (Local currency): Parameter 45.07
Saved amount

« Saved energy (kWh): Parameter 45.04 Saved

Off (™ ACHAED 0.0 Hz

Sawved amount
Local currency

0.00

Saved ener

energy 4 Kvh o 0 . 0 ‘}
« Total saved CO2 (metric ton): 45.09 CO2 reduction Towal saved L2

in tons metric tan 0 . []

Options 2/8 Menu

Home view 3: _ 0ff (™ ACH580 0.0 Hz
¢ Output frquency s_hown asa graphlcal |0utput frequency 0.00 Hz|

representation during the last 60 minutes: TR

Parameter 01.06 Output frequency

-§5.00 &0 min
Options 3/8 Menu
Home view 4: Off ¢ ™ ACHEED 0.0 Hz
« Output power shown as a graphical representation |0utput pawier 0.00 kW|
during the last 60 minutes: Parameter 01.14 Output 000 -

power

&0 rmin

Options 4/8

Menu
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Home view 5:
« Control board temperature (°C): Parameter 05.10
Control board temperature

« Inverter temperature (%): Parameter 05.11 Inverter
temperature

« DC voltage (V): Parameter 01.11 DC voltage

Off ¢ (™ ACHBED 0.0 Hz

Control board temperature
ot 43|

g;\rerter temperature 227 ‘}

4

OC voltage
y 618.17
Options 5/8 Menu
Home view 6: 0ff ¢ (™ ACHB80 0.0 He
« On-time counter (days): Parameter 05.01 On-time .
counter On-ume counter days
* Run-time counter (days): Parameter 05.02 Run- 0
time counter i
Run-time counter days
Options 6./8 Menu
Home view 7: Off ¢ (™ ACHGED 00 He
« DI delayed status, that is, status of DI6...DI1 (DI1 DI delayed status
is bit 0, the rightmost bit): Parameter 10.02 DI [ 0000 1000 ]
delayed status RO staris
« RO status, that is, status of RO3...RO1 (RO1 is bit {‘ 0100 ‘}

0, the rightmost bit): Parameter 10.21 RO status

« Communication diagnostics: Parameter 58.07
Communication diagnostics

Communication diagnostics

0000 1101 1000 DOOD

Options 178 Menu
Home view 8: Off (™ ACHEE0 0.0 Hz
« Process PID setpoint actual (PID unit 1): Process PID setpoint a..
Parameter 40.03 Process PID setpoint actual PID unit 1 0 . 0 0 ‘
« Process PID feedback actual (PID unit 1): Process PID feedback
Parameter 40.02 Process PID feedback actual 4 PID uni 1 0 00 ‘}
« Output frequency (Hz): Parameter 01.06 Output Dutout f
frequency HI: put frequency 0 . 0 0
Options 8.8 Menu
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IPC additional Home view displays

There are six preconfigured IPC Home views. You can browse them with the arrow
keys ([ and (). To edit Home views, press the Option softkey ((—), see section

Options menu on page 97.

IPC Home view 1 (default IPC Home view):

« Output frequency (Hz): Parameter 01.06 Output
frequency

0ff ¢ (™ ACHAB0 0.0 Hz

[Slznput frequency UUU]

¢ Multipump node number: Parameter 76.22
Multipump node number

« Process feedback (bar): Parameter 40.02 Process Process PID feedhack
PID feedback actual ‘[bar UUU]’
* Multipump system status: Parameter 76.02 Multipump system status
Multipump system status [ Mot ready (Off mode) ]
Options 1/6 Menu
IPC Home view 2: Dff ¢ ™ ACHEB0 0.0Hz

1)

[Multipump node number

« Pump 6 running time: Parameter 77.16 Pump/fan 6
running time

« |IPC synchron?zat?on checksum: Parameter 76.105 IPC synchronization checksum
IPC synchronization checksum 4 FBDB 4FEE hex >
¢ IPC online pumps: Parameter 76.01 PFC status [IF‘E online purmps
0000 0001 ]
Options 2/5 Menu
IPC Home view 3: OIFf > ™ ACORZ0 0.0Hz
¢ Pump 1 running time: Parameter 77.11 Pump/fan 1 Purnp 1 running time
running time [h UUU]
* Pump 2 running time: Parameter 77.12 Pump/fan 2 Purmn 2 running tme
running time 4 h F . 0 00 ‘}
* Pump 3 running time: Parameter 77.13 Pump/fan 3 Furnp 3 running time
running time h 000
Options 376 Menu
IPC Home view 4: Dff ¢ ™ ACHEB0 0.0Hz
* Pump 4 running time: Parameter 77.14 Pump/fan 4 Purnp 4 running time
running time [h UUU]
« Pump 5 running time: Parameter 77.15 Pump/fan 5 P 5 na o
running time ‘[hump ranning e UUU]}

h

[Pump B running time

0.00

Options 4/5 Menu
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IPC HomE view S. 0ff (™ ACH580 0.0 Hz
¢ Pump 7 running time: Parameter 77.17 Pump 7 —
running time Pump 7 running time h
* Pump 8 running time: Parameter 77.18 Pump 8 U . U U
running time 4 — »
Pump 8 running time h
Options 575 Menu
IPC Home view 6: 0ff> ™ ACH5E0 0.0 Hz
« Output frequency (Hz): Parameter 01.06 Output Motor speed used
frequency [rpm U . U U]
« Motor current (A): Parameter 01.07 Motor current Wlotor current
« Motor torque (%): Parameter 01.10 Motor torque “A 0 00 ‘}
Motor torque
% 0.00
Options indi Menu
Keys
The keys of the control panel are described below.
= = :
-
<l > ?
v
® &
Off Auto Hand

Left softkey
The left softkey ((—) is usually used for exiting and canceling. Its function in a given
situation is shown by the softkey selection in the bottom left corner of the display.

Holding down exits each view in turn until you are back in the Home view. This
function does not work in special screens.

Right softkey

The right softkey ((&)) is usually used for selecting, accepting and confirming. The
function of the right softkey in a given situation is shown by the softkey selection in
the bottom right corner of the display.

The arrow keys

The up and down arrow keys ((4) and (v]) are used to highlight selections in menus
and selection lists, to scroll up and down on text pages, and to adjust values when,
for example, setting the time, entering a passcode or changing a parameter value.
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The left and right arrow keys (< and (»]) are used to move the cursor left and right in
parameter editing and to move forward and backward in assistants. In menus, (<) and
() function the same way as and (—J, respectively.

Help
The help key () opens a help page. The help page is context-sensitive, in other
words, the content of the page is relevant to the menu or view in question.

Hand, Off and Auto

The ACH580 can be in local or external control. The local control has two modes:
Hand and Off. See also the diagram in section Local control vs. external control on
page 105.

Hand key ((®]):

In local control / Off mode: Starts the drive. The drive will switch to the Hand
mode.

« In external control: Switches the drive to local control / Hand mode, keeping it
running.

Off key (@)):

« Stops the drive and switches to the Off mode.

Auto key ():

¢ Inlocal control: The drive will switch to external control.

Key shortcuts

The table below lists key shortcuts and combinations. Simultaneous key presses are
indicated by the plus sign (+).

Shortcut Available in Effect
+ any view Save a screenshot. Up to fifteen images may be stored
+ @ in the control panel memory.

To transfer images to PC, connect the assistant control
panel to PC with a USB cable and the panel will mount
itself as an MTP (media transfer protocol) device.
Pictures are stored in the screen shots folder.

For more instructions, see ACX-AP-x assistant control
panels user's manual (3AUA0000085685 [English]).

(= + @ any view Adjust backlight brightness.

=+

&)+ @ any view Adjust display contrast.

S + @

@ Home view Adjust reference.

@ parameter edit views | Revert an editable parameter to its default value.
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Shortcut Available in Effect
O+ view showing a list | Show/hide selection index numbers.
of selections for a
parameter
any view Return to the Home view by pressing down the key until

(keep down)

the Home view is shown.
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Settings, I/O and diagnostics
on the control panel

Contents of this chapter

This chapter provides detailed information about the Primary settings, I/O,
Diagnostics, System info, Energy efficiency and Backups menus using the

control panel.

To get to these menus from the Home view, first select Menu to go the Main menu,
and in the Main menu, select the menu you want.

Off (™ ACHAED 0.0 Hz

Off (™ ACHBED

et 0,00)
e 0.00)
0.000

4

‘AH actual value

Options 18:00 Menu

Main menu

‘h‘ Dlagnustlcs
rm

Exit 16:00
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Primary settings

Off (™ ACHAED 0.0 Hz

Primary settings

HYAC quick setup 3

TS ]

Start, stop, reference 3

Motor 3

Rarmps -
Back 12:42 Select

To go the Primary settings menu from the Home view, select Menu > Primary
settings.

After using the guided settings with the first start assistant, you may want to select
another default configuration by selecting Start, stop, reference > Basic operations
set-up and Start, stop, reference > Basic control set-up and following the set-up
assistants to configure process and control settings.

The Primary settings menu enables you to adjust and define additional settings
used in the drive.

We recommend that you make at least these additional settings:
e Set Start, stop, reference values

* Ramps

e Limits

With the Primary settings menu, you can also adjust settings related to the motor,
fieldbus communication, PID, override, fault functions, advanced functions and clock,
region and display. In addition, you can reset the fault and event logs, control panel
Home view, parameters not related to hardware, fieldbus settings, motor data and ID
run results, all parameters, end user texts as well as reset everything to factory
defaults.

Note that the Primary settings menu enables you to program the majority of the
drive functionality or features: more advanced configuration is done via the
parameters: Select Menu > Parameters. For more information on the different
parameters, see chapter Parameters on page 381.

In the Setting menu, the /M symbol indicates multiple connected signals/parameters.

The % symbol indicates that the setting provides an assistant when modifying the
parameters. When using an assistant make sure that all the set values are saved by
completing the assistant.
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To get more information on Primary settings menu items, press the [?| key to open

the help page.

The sections below provide detailed information about the contents of the different

submenus available in the Primary settings menu.

HVAC quick setup

Off (™ ACHBS

1 0.0 Hz

HY¥AC quick setup
P . .

1 stare
Primary reference fr: 41 directly @
Al scaling 3
O Use start interlock 1
Back 16:00 Edit

Use the HVAC quick setup submenu to go through the most important settings
(basic setup and basic operation) at start-up if you do not want to do it with the

assistants.

The table below provides detailed information about the available setting items in the
HVAC quick setup submenu.

Menu item

Description

Corresponding
parameter

Primary start/stop
from:

mode.

Set where the start and stop comes in the Auto

Primary reference
from:

Set where the reference comes in the Auto mode.

Al scaling Set the scaling of Al inputs.
Use safety/start Selected/Unselected 20.47 Start interlock 1
interlock 1 text

Start enabled when:

Start enabled when: DIx high

20.41 Start interlock 1

Use run permissive

Selected/Unselected

20.46 Run permissive
text

Run enabled when:

Run enabled when: DIx high

20.40 Run permissive

Minimum speed:
Maximum speed:
Minimum frequency:
Maximum frequency:

30.11 Minimum speed
30.12 Maximum speed
30.13 Minimum
frequency

30.14 Maximum
frequency

Acceleration time:

23.12 Acceleration time
1
28.72 Freq acceleration
time 1

Deceleration time:

23.13 Deceleration time
1
28.73 Freq deceleration
time 1
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Menu item

Description

Corresponding
parameter

ZMotor nominal

Enter the motor's nominal values from the motor's

99.03 Motor type ...
99.12 Motor nominal

values nameplate.
torque
Start mode: Set the motor start function for the current motor  (When in vector mode:
control mode (vector mode or scalar mode). 21.01 Start mode
When in scalar mode:
21.19 Scalar start mode
Stop mode: Set the way the motor is stopped when a stop 21.03 Stop mode
command is received.
Date & time Set the time and date, and their formats.
Drive name Set the name for the drive.

Communication

Set up and view communication through the
embedded fieldbus or fieldbus adapter. See section
Communication (page 77).

Parameter groups:

50 Fieldbus adapter
(FBA)

58 Embedded fieldbus

Assistants
CHf > ™ ACHEB0 0.0 Hz
Primary settings
HYAL quick setup -
: nts -
Start, stop, reference 3
Matar 3
Rarmps 3
Back 12:42 Select
Off ™ ACHR80 0.0 Hz Dff¢ ™ ACHR80 0.0 Hz
Assistants Assistants

L start assistant APID assistant

,fBas!c nperation setup Security .
,*,Elasp control setup A% Contral mode Scalar
AeMominal values X Pumping mode: Qff
51D run . Mot dane TA——
Back 12:44 Select Back 12:44 Select

The Assistants submenu includes a variety of assistants that can be used to

configure the drive.

The table below provides detailed information about the available setting items in the
Assistants submenu.

Menu item

Description

Corresponding
parameter

AFirst start assistant

Runs the same First start assistant that is used to

commission the drive.
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Menu item Description Corresponding
parameter

ABasic operation Ramps

setup Limits

Start interlock signal
Run permissive signal
Naming the drive

ZBasic control setup

Direct control via /0 (HVAC default configuration)

« Reference (All) scaling
Direct control via fieldbus comm.

* BACnet MS/TP
¢ Modbus RTU
PID control, single motor

« Feedback (Al2) scaling
« Setpoint source
« Constant setpoint

ZNominal values

Enter the motor's nominal values from the motor’s
nameplate.

Configure a multi-motor set-up. Selects whether to
use scalar or vector control mode.

For information on scalar control mode, see section
Scalar motor control on page 192.

For information on vector control mode, see
section Vector motor control on page 193

99.03 Motor type ...
99.12 Motor nominal
torque

AID run

Perform the Identification run described in section
How to perform the ID run (page 37).

99.13 ID run requested

XPID assistant

Configures secondary control location to use PID
control.

Feedback: Al2. Adjust the scaling of Al2 signal for
feedback, if required.

Setpoint: Select a constant value, control panel or
All. If you selected Al2, adjust the scaling of All
signal for setpoint.

Start/stop: DI

Security

See section Security (page 83).

ZControl mode

Selects whether to use scalar or vector control
mode.

For information on scalar control mode, see section
Scalar motor control on page 192.

For information on vector control mode, see
section Vector motor control on page 193.

99.04 Motor control
mode
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« Off

« Intelligent pump control (IPC)
¢ Single pump control (PC)

« Soft pump control (SPC)

Note that here PC means PFC and SPC means
SPFC.

Menu item Description Corresponding
parameter
ZPumping mode Selects the pumping mode. See section Multipump |76.21 Multipump
control on page 71. configuration

ZSynchronization
settings

Runs the Synchronization settings assistant.

96.20 Time sync primary
source

ZSet HQ curve
points

Runs the assistant for HQ performance curve for
flow calculation.

Note: This menu item is only visible if the
parameter 80.13 value has been set to HQ curve.

80.13 Flow feedback
function

ZASet PQ curve
points

Runs the assistant for PQ performance curve for
flow calculation.

Note: This menu item is only visible if the
parameter 80.13 value has been set to PQ curve.

80.13 Flow feedback
function

Start, stop, reference

D¢

(™ ACHSE0

0.0 Hz

Start, stop, reference

A% Basic contral setup

Auto control selection:  Primary only
Primary auto control location -
Interlocks/permissives -
Back 16:01 Select

Use the Start, stop, reference submenu to set up start/stop commands, reference,
and related features, such as constant speeds or run permissions.

The table below provides detailed information about the available setting items in the
Start, stop, reference submenu.

Menu item Description Corresponding
parameter

ZBasic operation Ramps

setup Limits

Start interlock signal
Run permissive signal
Naming the drive
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Menu item Description Corresponding
parameter
ZBasic control setup |Direct control via /0 (HVAC default configuration)
« Reference (All) scaling
Direct control via fieldbus comm.
* BACnet MS/TP
* Modbus RTU
PID control, single motor
« Feedback (Al2) scaling
« Setpoint source
« Constant setpoint
Primary auto control |Settings for the primary remote control location, 12.17 Al1 min
location Extl. 12.18 All max
Secondary auto Settings for the secondary remote control location, 19|.11t_Ext1/Ext2
selection

control location

Ext2. These settings include reference source,
start, stop, direction and command sources for
Ext2.

By default, Ext2 is set to Off.

28.15 Ext2 frequency

refl or

22.18 Ext2 speed refl
12.17 All min

12.18 All max

12.27 Al2 min

12.28 Al2 max

20.06 Ext2 commands
20.08 Ext2 inl source
20.09 Ext2 in2 source
20.10 Ext2 in3 source

Interlocks/ Settings to prevent the drive from running or 20.40 Run permissive

permissives starting when a specific digital input is low. 20.41 Start interlock 1
You can enter a custom text to use instead of “Run 2042 Start interlock 2

L . 20.43 Start interlock 3

permissive”, “Use safety/start interlock 1", “Use 20.44 Start interlock 4
safety/start interlock 2", “Use safety/start interlock |o0 45 start interlock
3" and “Use safety/start interlock 4”. stop mode
See section Interlocks on page 185.

Stop mode: Sets how the drive stops the motor: with ramp or  |21.03 Stop mode

coast stop.
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Note that in the Pumping mode menu (Primary
settings -> Assistants -> or Primary settings ->
Pump features -> Multipump control ->), PFC is
called PC and SPFC is called SPC.

Configures the PFC/SPFC 1/0.
Configures PFC/SPFC control.
Configures Autochange.

See section Single pump and fan control
(PFC/SPFC) on page 130.

Menu item Description Corresponding
parameter

Pump and fan control|Selects PFC or SPFC control. 76.21 Multipump
configuration

76.25 Number of motors
76.27 Max number of
motors allowed

76.59 PFC contactor
delay

10.24 RO1 source
10.27 RO2 source
10.30 RO3 source
15.07 RO4 source
15.10 RO5 source
15.13 ROG6 source
76.81 PFC 1 interlock
76.82 PFC 2 interlock
76.83 PFC 3 interlock
76.84 PFC 4 interlock
76.85 PFC 5 interlock
76.86 PFC 6 interlock
76.30 Start point 1
76.31 Start point 2
76.32 Start point 3
76.33 Start point 4
76.34 Start point 5
76.41 Stop point 1
76.42 Stop point 2
76.43 Stop point 3
76.44 Stop point 4
76.45 Stop point 5

76.55 Start delay
76.56 Stop delay

76.70 PFC Autochange
76.71 PFC Autochange
interval

76.72 Maximum wear
imbalance

76.73 Autochange level

Constant speeds /
Constant frequencies

These settings are for using a constant value as
the reference. By default, constant freq/speed 1
is activated by DI3

See section Constant speeds/frequencies on page
159.

28.21 Constant
frequency function or
22.21 Constant speed
function

28.26 Constant
frequency 1

28.27 Constant
frequency 2

28.28 Constant
frequency 3

22.26 Constant speed 1
22.27 Constant speed 2
22.28 Constant speed 3
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Menu item Description Corresponding
parameter
Start mode: Sets how the drive starts the motor. 21.01 Start mode
« Constant time pre-magnetization t2irln'22 Magnetization
« Ramp start (normal)
¢ Flying start (automatic)
* Automatic
Start delay: Sets how the drive starts the motor. 21.22 Start delay
Critical Prevents running in critical ranges (speeds or Vector control:

speeds/frequencies

frequencies).

See section Critical speeds/frequencies on page
159.

22.51 Critical speed
function

22.52 Critical speed 1
low

22.53 Critical speed 1
high

22.54 Critical speed 2
low

22.55 Critical speed 2
high

22.56 Critical speed 3
low

22.57 Critical speed 3
high

Scalar control:

28.51 Critical frequency
function...

28.57 Critical frequency
3 high

Motor

Off (™ ACH580

0.0 Hz

Off (™ ACH580

0.4 rpm

Motar

5 Maminal

A& Cantrol mode

Start mode:
Phase order:
Switching frequency

Scalar

Flying start [Automatic)

UV W
4 kHz »

A& Cantrol mode
41D run
Start mode:
Phasze order:

Flying start [Automanc)

Wectar
Dane

LI

Back 16:01

Selelct

Back T80

‘S;ellect

Use the Motor submenu to adjust motor-related settings, such as nominal values,

control mode or thermal protection.

Note that settings that are visible depend on other selections, for example, vector or

scalar control mode, used motor type or selected start mode.

Three assistants are available: Control mode, Nominal value and ID run (for vector

control mode only).
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The table below provides detailed information about the available setting items in the

Motor submenu.

Menu item

Description

Corresponding
parameter

ZNominal values

Enter the motor's nominal values from the motor's
nameplate.
Configure a multi-motor set-up.

99.03 Motor type ...
99.12 Motor nominal
torque

ZControl mode

Selects whether to use scalar or vector control
mode.

For information on scalar control mode, see section
Scalar motor control on page 192.

For information on vector control mode, see
section Vector motor control on page 193.

99.04 Motor control
mode

Start mode:

Sets how the drive starts the motor (for example,
pre-magnetize or not).

* Fast
« Constant time pre-magnetizationAutomatic
« Ramp start (normal)

« Flying start (automatic)

21 Start/stop mode

21.02 Magnetization
time

Phase order:

If the forward direction of the motor is wrong,
change this setting to fix the direction instead of
changing the phase order on the motor cable.

99.16 Motor phase order

Switching frequency

Sets the target and lowest allowed switching
frequencies. For more information, see section
Switching frequency on page 199.

97.01 Switching
frequency reference
97.02 Minimum
switching frequency

U/f ratio:

The form of voltage to frequency ratio below field
weakening point. For more information, see section
U/f ratio on page 195.

97.20 U/F ratio

IR compensation:

Sets how much to boost voltage at zero speed.
Increase this for higher break-away torque. For
more information, see section IR compensation for
scalar motor control on page 192.

97.13 IR compensation

Pre-heating

Settings for motor preheating. The drive can
prevent condensation in a stopped motor by
feeding it a fixed current (% of motor nominal
current). Use in humid or cold conditions to prevent
condensation. For more information, see section
Start methods — DC magnetization on page 197.

21.14 Pre-heating input
source

21.16 Pre-heating
current
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Menu item Description Corresponding
parameter

Thermal protection | The settings in this submenu are meant to protect |35 Motor thermal

estimated the motor from overheating by automatically protection

triggering a fault or warning above a certain
temperature.

By default, motor thermal estimate protection is on.
We recommend checking the values for the
protection to function properly.

For more information, see section Motor thermal
protection on page 199.

Thermal protection
measured

The settings in this submenu are meant to protect
the motor with a thermal measurement from
overheating by automatically triggering a fault or
warning above a certain temperature.

For more information, see section Motor thermal
protection on page 199.

35 Motor thermal
protection

Flux braking:

Sets how much current to use for braking, ie, how
the motor is magnetized before starting. For more
information, see section Flux braking on page 196.

97.05 Flux braking

Stall protection

The settings in this submenu are meant to protect
the motor in a stall situation. You can adjust the
supervision limits (current, frequency and time) and
choose how the drive reacts to a motor stall
condition. For more information, see section Stall
protection (parameters 31.24...31.28) on page
227.

31.24 stall function
31.25 Stall current limit
31.26 Stall speed limit
31.27 Stall frequency
limit

31.28 Stall time

Pump features

Off

(™ ACHBED

Pump features

Flow calculation
Soft pipe fill

Multipurnp contral

0.00 m?s/hw
-
Oiff w

Back

16:01

Select

Use the Pump features submenu to adjust pump-related settings, such as pump
protection functionalities or soft pipe fill.
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The table below provides detailed information about the available setting items in the
Pump features submenu.

Menu item

Description

Corresponding
parameter

Dry pump protection

Configures settings for dry run protection. Dry run
protection function ensures that the water pump is
not running without water and protects the pump
from damaging.

82.20 Dry run protection
82.21 Dry run source

Flow calculation

Configures the settings for sensor based or
sensorless flow calculation functionality. Flow
calculation measures the amount of water flowing
based on the sensor feedback or without sensor
based on the pump curve data.

80.12 Flow feedback 2
source

80.13 Flow feedback
function

80.14 Flow feedback
multiplier

80.15 Maximum flow
80.16 Minimum flow
80.17 Maximum flow
protection

80.18 Minimum flow
protection

80.19 Flow check delay
81.10 Inlet pressure
source

81.11 Outlet pressure
source

82.30 Outlet minimum
pressure protection
82.31 Outlet minimum
pressure warning level
82.35 Outlet maximum
pressure protection
82.37 Outlet maximum
pressure warning level
82.40 Inlet minimum
pressure protection
82.41 Inlet minimum
pressure warning level
82.45 Pressure check
delay

Soft pipe fill

Configures settings for filling the pipeline with a
gentle approach. This helps to avoid sudden
pressure peaks and reduces the risk of water
hammer which can cause damage to the water

pipes.

40.14 Set 1 setpoint
scaling

40.28 Set 1 setpoint
increase time

40.29 Set 1 setpoint
decrease time
82.25 Soft pipe fill
supervision

Multipump control

See section Multipump control on page 71.
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PID control

Off (™ ACH580
PID control
AAPID assistant

& Use PID contral
Activate PID contral £ Always acti...
Start/stop/dir from: Mot selected
Unit: PID umit 1

Back B

0.0 Hz

Select

The PID submenu contains settings and actual values for the process PID controller.
PID is only used in remote control.

See also section Process PID control on page 166.

The table below provides detailed information about the available setting items in the

PID submenu.

Menu item

Description

Corresponding
parameter

XPID assistant

Configures secondary control location to use PID
control.

Feedback: Al2. Adjust the scaling of Al2 signal for
feedback, if required.

Setpoint: Select a constant value, control panel or
All. If you selected Al2, adjust the scaling of All
signal for setpoint.

Start/stop: DI

Use PID control:

Select if PID control is used or not.

40.07 Process PID
operation mode

Activate PID control
from

Sets where the drive gets the signal to switch
between control locations (Ext1l and Ext2)

19.11 Ext1/Ext2
selection

Start/stop/dir from:

Selects the source for start, stop and direction.

20.01 Extl commands
20.02 Extl start trigger
type

20.03 Extl inl source

20.04 Extl in2 source

20.05 Extl in3 source

20.06 Ext2 commands
20.07 Ext2 start trigger
type

20.08 Ext2 inl source

20.09 Ext2 in2 source

20.10 Ext2 in3 source

Unit: PID unit 1 (PID customer unit). Sets the text shown
as the unit for setpoint, feedback and deviation.
PID status: View process PID status. 40.06 Process PID

status word
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integration time and derivation time.

1. Make sure it is safe to start the motor and run the
actual process.

2. Start the motor in remote control.

3. Change setpoint by a small amount.
4. Watch how feedback reacts.

5. Adjust gain/integration/derivation.

6. Repeat steps 3-5 until feedback reacts as
desired.

Menu item Description Corresponding
parameter
Feedback: View or configure process PID feedback, ie, the 40.02 Process PID
measured value. feedback actual
40.08 Set 1 feedback 1
source
40.11 Set 1 feedback
filter time
Setpoint: View or configure the process PID setpoint, ie, the |40.03 Process PID
target process value. setpoint actual
. . 40.16 Set 1 setpoint 1
You can also use a constant setpoint value instead |gorce
of (or in addition to) an external setpoint source.  |40.26 Set 1 setpoint min
When a constant setpoint is active, it overrides the |40.27 Set 1 setpoint
normal setpoint. max
Tuning The Tuning submenu contains settings for gain,  |40.04 Process PID

deviation actual

40.32 Set 1 gain
40.33 Set 1 integration
time

40.34 Set 1 derivation
time

40.35 Set 1 derivation
filter time

Increase output:

Select whether deviation means “feedback minus

setpoint” or “setpoint minus feedback”:

« Feedback < Setpoint: Drive increases motor
speed when feedback signal is below setpoint.
Examples: Supply fan or pump.

« Feedback > Setpoint: Drive increases motor
speed when feedback signal is greater than
setpoint. Example: Cooling tower.

40.31 Set 1 deviation
inversion

Output

View the process PID output or set its range.

40.01 Process PID
output actual

40.36 Set 1 output min
40.37 Set 1 output max

Sleep function

The sleep function can be used to save energy by
stopping the motor during low demand. By default,
sleep function is disabled. If enabled, the motor
automatically stops when demand is low, and starts
again when deviation grows too large. This saves
energy when rotating the motor at low speeds
would be useless.

See section Sleep and boost functions for process
PID control on page 166.

40.43 Set 1 sleep level
40.44 Set 1 sleep delay
40.45 Set 1 sleep boost
time

40.46 Set 1 sleep boost
step

40.47 Set 1 wake-up
deviation

40.48 Set 1 wake-up
delay




Settings, 1/0 and diagnostics on the control panel 71

Multipump control

At (™ ACHAED 0.0°C

Multipump control

A5 Pumping mode:

Configure pump control 140 -
Configure pump control -
Configure Autochange Mot selected »

Back 18:07 Select

At ™ ACH5E0 noec| |Auwm ™ ACH5E0 naec
Pumping mode — Pump node number [ m—
Select pumping mode to use: Set node number for this drive:

Off Mode numkber:

Intelligent purnp contral [IPC)

Single pump control
Soft pump control

Back 16:05 Mext| |Back 16:05 MNext
Aut (™ ACHS80 DO0°C| |Auto (™ ACHEED 0.0°C
12] configuration —_— Multipup control ——M
select the intelligent purnp cantrol A% Purnping made:

communication via: Multipump comms (121] link:

EFB Settngs for this pump -
FBA [FMBA-OT) Shared settings -
Back 16:05 MNext| |Back 16:05 Select

Auta (™ ACHSE80 00°C| |Auto (™ ACHSE80 naec
—— | | Shared settings —M

Settings for this pump
Drive name
Mode number:

1 :
® Can be master Always run at least: 1 pumps
Prefer this pump: Medium Mewver run more than: 1 pumps
Transition smoothing -

Back 505 Edit| |Back 505 Select
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At ™ ACHEBD noec| |Aum ™ ACHEBD naec
Multipump control —— | | Multipump control

A5 Pumping mode: X A5 Pumping mode:

Configure pump control 140 - Configure pump control 140 -
Configure pump control 3 Configure pump control -
Configure Autochange Mot selected » Configure Autochange Mot selected »
Back 18:07 Select| |Back 18:07 Select

Aut ™ ACHRE0 D0°C| |Auto (™ ACHEED 0.0°C
Configure pump control 1./0 Configure pump control —
MNurnher of motars: i PC start, stop, reference

Contactor delay: 050 s Configure Process FID -

Configure RO:s - Aux motors started at 48.00 Hz

Configure interlocks - Aux motors stopped at: 25.00 Hz

Check 1/0 configuration > Start delay: 1000 s
Back 16:07 Edit| |Back 16:07 Select
At ™ ACHEBD naec

Configure Autochange
Autochange triggered by:

Autochange allowed helow: 1000 %

Back 16:07 Edit

Multipump (IPC, intelligent pump control) systems allows up to 8 drives to be
connected to each other. This menu contains programming assistants for load
sharing, balancing the run time between the pumps and keeping each pump running
optimally.

If the active pumps cannot meet the demand, the system automatically starts or stops
pumps one by one. Pump order can be set by the efficiency class of each pump (e.g.
pumps with high efficiency are primarily used) or in order to balance the runtime
(pumps which run the least, start first). This saves energy and extends the pump life
time.

See also section Pump and fan control features on page 118.
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The table below provides detailed information about the available setting items in the
Multipump control submenu.

* Off

« Intelligent pump control (IPC)
¢ Single pump control (PC)

¢ Soft pump control (SPC)

Note that here PC means PFC and SPC means
SPFC.

Menu item Description Corresponding
parameter

ZPumping mode Selects the pumping mode. 76.21 Multipump
configuration

For intelligent pump
control (IPC):

Pump node number

Node number:

76.22 Multipump node
number

For intelligent pump
control (IPC):

121 configuration /
Multipump comms
(121) link

Selects if EFB or FMBA-01 via FBA is used for
communication.

76.24 IPC
communication port

For intelligent pump
control (IPC):

Settings for this
pump

Drive name
Node number
Can be master
Prefer this pump

76.22 Multipump node
number

76.23 Master enable
76.77 Pump priority

For intelligent pump
control (IPC):

Shared settings

ZSynchronization settings

Total number of pumps

Efficient speed

Always run at least: 1 pumps (for IPC)
Never run more than: 8 pumps (for IPC)

76.25 Number of motors
76.26 Min number of
motors allowed

76.27 Max number of
motors allowed
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Menu item

Description

Corresponding
parameter

For intelligent pump
control (IPC):

Shared settings

Start/stop speeds (for IPC)
Start 2nd pump at:

Start xth pump at: (as an example x = 4 = Total

number of pumps)
Stop xth pump at:

Stop 1st pump at:
Transition smoothing (for IPC)
Ignore demand spikes under
Ignore demand dips under
Autochange
Autochange triggered by: Even wear
Maximum wear imbalance: 10.00 h
Maximum stationary time: 0.0 h
Autochange only below: 45 Hz (for IPC)
PID control (for IPC)
See PID control submenu on page 69.

76.30 Start point 1

76.36 Start point 7
76.41 Stop point 1

76.47 Stop point 7

76.55 Start delay
76.56 Stop delay

76.70 PFC Autochange
76.72 Maximum wear
imbalance

76.76 Max stationary
time

76.73 Autochange level

For single pump
control (PC):
Configure pump
control 1/0

Number of motors:
Include drive motor
Contactor delay
Configure RO:s

PC2 is controlled by:

PC6 is controlled by:
Configure interlocks
PC1 is interlocked by:

PC6 is interlocked by
Check 1/0O configuration
See 1/0 menu on page 90.

76.25 Number of motors
76.59 PFC contactor
delay

10.24 RO1 source
10.27 RO2 source
10.30 RO3 source
15.07 RO4 source
15.10 RO5 source
15.13 ROG6 source

76.81 PFC 1 interlock
76.82 PFC 2 interlock
76.83 PFC 3 interlock
76.84 PFC 4 interlock
76.85 PFC 5 interlock
76.86 PFC 6 interlock

For soft pump control
(SPC):

Configure pump
control

PC Start, stop, reference
Secondary auto control location
Start/stop from:
Reference from:
Configure Process PID:
See PID control submenu on page 69.
Aux motors started at:
Aux motors stopped at:
Start delay:
Stop delay:

76.55 Start delay
76.56 Stop delay
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Menu item

Description

Corresponding
parameter

For single pump
control (PC) and for
soft pump control
(SPC):

Configure
Autochange

Autochange triggered by:

Fixed interval: (for fixed interval)

Maximum wear imbalance: (for even wear)
Autochange allowed below:

76.70 PFC Autochange
76.71 PFC Autochange
interval

76.72 Maximum wear
imbalance

Ramps

Off

(™ ACH580

0.0 Hz

Ramps

leration tme:
Deceleration ume:
Stop mode:
Ramp ume target frequency: 50.00 Hz
O Use two ramp sets

30,000 =

Coast

Bla-::k

T6.01

Edit

Use the Ramps submenu to set up acceleration and deceleration settings.

See also section Ramps on page 162.

Note: To set ramps, you also have to specify parameter 46.01 Speed scaling (in
speed control mode) or 46.02 Frequency scaling (in frequency control mode).

The table below provides detailed information about the available setting items in the

Ramps submenu.

Menu item

Description

Corresponding
parameter

Acceleration time:

This is the time between standstill and “scaling
speed” when using the default ramps (set 1).

23.12 Acceleration time
1
28.72 Freq acceleration
time 1

Deceleration time:

This is the time between standstill and “scaling
speed” when using the default ramps (set 1).

23.13 Deceleration time
1

28.73 Freq deceleration
time 1

mode.

Stop mode: Sets how the drive stops the motor. 21.03 Stop mode
Ramp time target Sets the maximum frequency for acceleration = the |46.02 Frequency scaling
frequency: initial frequency for deceleration. For scalar control

Ramp time target
speed:

Sets the maximum speed for acceleration = the
initial speed for deceleration. For vector control
mode

46.01 Speed scaling

Use two ramp sets

Sets the use of a second acceleration/deceleration
ramp set. If unselected, only one ramp set is used.
Note that if this selection is not enabled, the
selections below are not available.
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« use a digital input (low = set 1; high = set 2), or
« automatically switch to set 2 above a certain
frequency/speed.

Menu item Description Corresponding
parameter

Activate ramp set 2 [To switch ramp sets, you can either: 23.11 Ramp set
selection

28.71 Freq ramp set
selection

Acceleration time 2

Sets the time between standstill and “scaling
speed” when using ramp set 2.

23.14 Acceleration time
2

28.74 Freq acceleration
time 2

Deceleration time 2

Sets the time between standstill and “scaling
speed” when using ramp set 2.

23.15 Deceleration time
2

28.75 Freq deceleration

time 2

Limits

D¢

™ ACHSED

0.0 Hz

Limits

Minimum frequency:
Maximum frequency:
Maxirmum current:

0.00Hz
60.00 Hz
3.06 A

Back

16:01

Edit

Use the Limits submenu to set the allowed operating range. This function is intended
to protect the motor, connected hardware and mechanics. The drive stays within
these limits, no matter what reference value it gets. See section Communication on

page 77.

See also section Limits on page 169.

Note: These limit parameters have no effect on ramps.

The table below provides detailed information about the available setting items in the

Limits submenu.

Menu item Description Corresponding
parameter
Minimum frequency: |Sets the minimum operating frequency. Affects 30.13 Minimum
scalar control only. frequency

Maximum frequency:

Sets the maximum operating frequency. Affects
scalar control only.

30.14 Maximum
frequency

Minimum speed:

Sets the minimum operating speed. Affects vector
control only.

30.11 Minimum speed

Maximum speed:

Sets the maximum operating speed. Affects vector
control only.

30.12 Maximum speed

Minimum torque:

Sets the minimum operating torque. Affects vector
control only.

30.19 Minimum torque 1
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Menu item Description Corresponding
parameter
Maximum torque: Sets the maximum operating torque. Affects vector [30.20 Maximum torque
control only. 1
Maximum current:  |Sets the maximum output current. 30.17 Maximum current

Communication

Off ¢ ™ ACHS580 0.0 rpm
Communication

Embedded fieldbus

Fieldbus adapter Mot used w
Back 16:02 Select

Use the Communication menu to set up and view communication through
embedded fieldbus or fieldbus adapter.

Embedded fieldbus

Off (™ ACH580 0.0 rpm| |Off (™ ACH580 0.0 Hz
Embedded fieldbus —— | |Communication setup

Communication setup EFB selection:

Back 16:02 Select| |Back 16:02 Edit

Off ¢ ™ ACHS580 0.0 Hz
EFB selection:

Mot selected
BACnet MSATP

Modbus RTU

Cancel 16:02 Save

Use the settings in the Embedded fieldbus submenu to use the drive with the
Modbus RTU and BACnet MS/TP protocols.

You can also configure all the embedded fieldbus related settings via the parameters
(parameter group 58 Embedded fieldbus), but the purpose of the Embedded
fieldbus submenu is to make the protocol configurations easier.




78 Settings, /0 and diagnostics on the control panel

For N2 protocol, you have to do the configuration through parameters (parameter
group 58 Embedded fieldbus).

See also chapters

« Fieldbus control through a fieldbus adapter on page 273
* BACnet MS/TP control through the embedded fieldbus interface (EFB) on page

303

* N2 control through the embedded fieldbus interface (EFB) on page 333.

The table below provides detailed information about the available setting items in the
Embedded fieldbus submenu. Note that some of the items only become active once
you have enabled embedded fieldbus.

Menu item

Description

Corresponding
parameter

EFB selection

Select the protocol you want to use.

58.01 Protocol enable

Communication
setup

To set up communication between the drive and

the fieldbus master, define these settings and then

select Apply settings to embedded fieldbus
module.

58 Embedded fieldbus
58.03 Node address
(Station 1D)

58.04 Baud rate
Modbus RTU: 58.05
Parity

Modbus RTU: 58.25
Control profile

58.40 Device object ID
58.41 Max master
58.42 Max info frames
58.43 Max APDU retries
58.14 Communication
loss action

58.15 Communication
loss mode

58.16 Communication
loss time

58.06 Communication
control

Diagnostics

Diagnose embedded fieldbus communication, such

as status, load of communication and message
counters.

Actual status:
Status value:
EFB data from client

View what the drive EFB receives from the
fieldbus master (BACnet client, eg BMS).

EFB data to client

View what the drive EFB sends to the fieldbus
master (BACnet client, eg BMS).

58.07 Communication
diagnostics

58.08 Received packets
58.11 UART errors
58.12 CRC errors
58.13 Token counter
58.18 EFB control word
03.09 EFB reference 1

58.09 Transmitted
packets
58.19 EFB status word
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Fieldbus adapter

Off (™ ACH580 0.0 Hz
Fieldbus adapter —
™ FBA enahle

Communication setup -
Back 16:04 Unselect

Use the settings in the Fieldbus adapter submenu to use the drive with the following
fieldbus protocols, shown with the optional fieldbus adapter module required:

* BACnet/IP: FBIP-21 adapter

* CANopen: FCAN-01 adapter

¢ ControlNet: FCNA-01 adapter

« DeviceNet: FDNA-01 adapter

« EtherCAT: FECA-01 adapter

« Ethernet/IP: FEIP-21 adapter, FENA-21 adapter

e ETH Pwrlink (Ethernet Powerlink): FEPL-02 adapter
¢ ModbusTCP: FMBT-21 adapter, FENA-21 adapter

* PROFIBUS-DB: FBPA-01 adapter

* PROFINET IO: FPNO-21 adapter, FENA-21 adapter
« Ethernet/IP: FENA-21 adapter

Check the supported fieldbus modules with your ABB representative.

You can also configure all the fieldbus related settings via the parameters (parameter
groups 50 Fieldbus adapter (FBA), 51 FBA A settings, 52 FBA A data in, 53 FBA A
data out, 58 Embedded fieldbus, but the purpose of the Fieldbus adapter submenu
is to make the protocol configurations easier.

See also chapter Fieldbus control through a fieldbus adapter on page 347.

The table below provides detailed information about the available setting items in the
Fieldbus adapter submenu. Note that some of the items only became active once
you have enabled fieldbus.

Menu item Description Corresponding
parameter
Fieldbus adapter FBA enable: Select this if you want to use the drive |50.01 FBA A enable
with a fieldbus adapter.
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Menu item

Description

Corresponding
parameter

Communication
setup

Select the module (protocol).

To set up communication between the drive and
the fieldbus master, define these settings and then
select Apply settings to fieldbus module.

51.01 FBA Atype

58.01 Protocol enable
51 FBA A settings

51.01 FBA Atype

51.02 FBA A Par2
51.27 FBA A par refresh
51.31 D2FBA A comm
status

50.13 FBA A control
word

50.16 FBA A status
word

51.27 FBA A par refresh

Diagnostics

Diagnose fieldbus communication, such as status,
load of communication and message counters.
Information on FBA A data from master and to
master.

Drive control setup

Sets how a fieldbus master can control this drive,
and how the drive reacts if the fieldbus
communication fails.

Define these settings and then select Apply
settings to fieldbus module.

20.01 Extl commands
19.11 Ext1/Ext2
selection

22.11 Extl speed refl
28.11 Extl frequency
refl

22.41 Speed ref safe
28.41 Frequency ref
safe

50.03 FBA A comm loss
t out

46.01 Speed scaling
46.02 Frequency scaling
23.12 Acceleration time
1

23.13 Deceleration time
1

28.72 Freq acceleration
time 1

28.73 Freq deceleration
time 1

51.27 FBA A par refresh
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Override
CHf > ™ ACHEBD 0.0 Hz Off ¢ ™ ACHEBD 0.0 Hz
Override Reference from:
Override mode: Mormal tant frequencies
Activate override from: DI high AN directly
Reference from: Constant frequencies Al2 directly
Constant frequencies - Owerride frequency
Ii]irecFilc'n se’lec.:tion: Foruard Floating point
Back 16:02 Edit| |Cancel 16:02 Save
CHf > ™ ACHEBD 0.0 Hz OYERRIDE ¢ ACHES0 0.0 Hz
Override safeties —— Warning AFFE
™ Use run permis signa A code: 000D 0000
o Use startinterlock 1 Override active 168:03:07
o Use start interlock 2 Orive is in override mode

O Use start interlock 3
O Use start interlock 4

Back 16:03 Unselect Hide 16:03 How to fix

The Override submenu contains settings for the Override function.

See also section Override on page 170.

Menu item Description Corresponding
parameter
Override mode 70.02 Override enable

70.02 Override

Activate override from: e
activation source

Reference from: 70.04 Override
Override frequency: reference source
R L 70.06 Override
Direction selection: frequency
Override safeties: 70.05 Override direction
70.10 Override enables
selection
Use autoreset for critical faults 70.20 Override fault
. . handling
Wait between reset attempts: 70.22 Override auto
Max attempts: reset time

70.21 Override auto
reset trials




82 Settings, I/0 and diagnostics on the control panel

Fault functions

D¢

(™ ACHSE0

0.0 Hz

Fault functions
Autoreset faults

B Additional fault

$H

Reset from keypad and
O Enable A2 low detection

O -
et

DI3 @

601

Unselect

The Fault functions submenu contains settings for resetting faults automatically or

manually.

Menu item Description Corresponding
parameter

Autoreset faults Reset faults automatically. For more information, [31.12 Autoreset
selection

see section Sleep and boost functions for process
PID control on page 166.

31.14 Number of trials
31.15 Total trials time
31.16 Delay time

Additional fault reset

You can reset an active fault via I/O: a rising pulse
in the selected input means reset.

A fault can be reset from the fieldbus even if Reset
faults manually is unselected.

31.11 Fault reset
selection

Reset from keypad
and...

Define from where you want to reset faults
manually. Note that this submenu is active only if
you have selected to reset faults manually.

31.11 Fault reset
selection

Enable Al2 low
detection

Enable Al2 minimum limit supervision Al2 < MIN.

12.04 Al supervision
selection, bit 2

If any cable failure
detected

Define action to be taken when Al2 low detection is
enabled and Al2 is less than the minimum limit (AI2
< MIN).

12.03 Al supervision
function

If EFB Define action to be taken if EFB communication 58.14 Communication
communication fails: |fails. loss action
If EFB Define which message types reset the timeout 58.15 Communication

communication
under monitoring:

counter for detecting an EFB communication loss.

loss mode

Ignore EFB failures
shorter than:

Define a timeout for EFB communication. If a
communication break lasts longer than the timeout,
the action specified in If EFB communication fails:
is taken.

58.16 Communication
loss time
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Off

(™ ACHBED

0.0 Hz

ﬂ Security

Security menu allows

unauthorized tampering of drive
configuration. PLEASE MOTE! If you
select "Disable file download" and
forget password there is no way to
reser SECUrity serings.

you to prevent

Back 16:01

Mext

The Security submenu is a protected menu that you can open with the user pass
code. The menu lets you prevent actions and functionalities with the user lock. You
can also change the user lock pass code.

See also section User lock on page 232.

Menu item

Description

Corresponding
parameter

Unlock this menu /
Lock this menu

You have to enter the user passcode to unlock the
menu. The default passcode is “10000000”. While
you have the user lock open, warning A6B0 User
lock is open is active.

After making your changes in the menu, select row
Lock this menu and press Select.

96.02 Pass code

Lock all parameters

Disable backup and
restore

Disable OEM access
level

Disable ABB access
level

Disable file download

96.102 User lock
functionality

ZAChange security
passcode

Note: You must change the default user pass code
to maintain a high level of cybersecurity. Store the
code in a safe place — ABB CANNOT UNLOCK THE

DRIVE ONCE YOU CHANGE THE PASS CODE.

Enter first the new passcode and then re-enter the
new passcode to confirm it.

96.02 Pass code
96.100 Change user
pass code

96.101 Confirm user
pass code
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Advanced functions

Off g ™ ACH580 0.0 Hz
Advanced functions

SUperision 3

Timed functions Enabled »
User sets S
AAFirst start assistant

Back 16:01 Select

The Advanced functions submenu contains settings for advanced functions, such

as triggering or resetting custom faults via I/O, signal supervision, using the drive with
timed functions, or switching between several entire sets of settings. In addition you
can run the First start assistant from this submenu.

The table below provides detailed information about the available setting items in the
Advanced functions submenu.

Menu item Description Corresponding
parameter
External events Enables you to define custom faults or warnings ~ [31.01 External event 1

you can trigger via digital input. The texts of these [SOUrce
messages are customizable. 31.02 External event 1

e
For more information, see section External events gfog External event 2
on page 159. source
31.04 External event 2
type

31.05 External event 3
source

31.06 External event 3
type
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Menu item Description Corresponding
parameter

Supervision You can select three signals to be supervised. If a |32.01 Supervision
status

signal is outside predefined limits a fault or warning
is generated. For complete settings, see group 32
Supervision on page 526.

For more information, see section Signal
supervision on page 220.

32.05 Supervision 1
function

32.06 Supervision 1
action

32.07 Supervision 1
signal

32.09 Supervision 1 low
32.10 Supervision 1
high

32.11 Supervision 1
hysteresis...

32.25 Supervision 3
function

32.26 Supervision 3
action

32.27 Supervision 3
signal

32.29 Supervision 3 low
32.30 Supervision 3
high

32.31 Supervision 3
hysteresis

Timed functions

Enables using the drive with timed functions. For
complete settings, see group 34 Timed functions
on page 537.

For more information, see section Timed functions
on page 161.

34.100 Timed function 1
34.101 Timed function 2
34.102 Timed function 3
34.111 Boost time
activation source
34.112 Boost time
duration

34.11 Timed functions
enable

34.11 Timer 1
configuration

34.12 Timer 1 start time
34.13 Timer 1 duration

34.44 Timer 12
configuration

34.45 Timer 12 start
time

34.46 Timer 12 duration

User sets

This submenu enables you to save four sets of
settings for easy switching.

For more information about user sets, see section
Data storage parameters on page 231.

96.11 User set
save/load

96.10 User set status
96.12 User set I/O mode
inl

96.13 User set I/O mode
in2
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Menu item Description Corresponding
parameter

Confirmation for Selects if you want to add confirmation for Hand

HAND/OFF and Off buttons so that they need to be pressed

twice within five seconds to operate. The control
panel shows a message about pressing twice after
the first press.

This selection can be used to prevent accidental
Hand and Off button presses.

If Hand and/or Off buttons are disabled with
parameters 19.18 HAND/OFF disable source and
19.19 HAND/OFF disable action, this setting has
no effect.

Energy optimizer: Enables/disables the energy optimization function. |45.11 Energy optimizer

Clock, region, display

Off g ™ ACHSB0 0.0 Hz
Clock, region, display

Select drive 3
Language -
Date & time -
Units [
Drive name ALHER0
Back 16:01 Select

The Clock, region, display submenu contains settings for language, date and time,
display (such as brightness) and settings for changing how information is displayed
on screen.

The table below provides detailed information about the available setting items in the
Clock, region, display submenu.

Menu item Description Corresponding
parameter

Select drive If more than one drive is connected to this control
panel, select the drive to be controlled here.

To see the other drives, set Panel bus to On and
enable networking in the parameters of each drive.

Language Change the language used on the control panel  [96.01 Language
screen. Note that the language is loaded from the
drive so this takes some time.

Available languages vary depending on the drive
firmware language package installed: Standard
language package, European language package or
Asian language package. Parameter 07.10
Language file set shows the language package in
use.

Date & time Set the time and date, and their formats.
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Menu item Description Corresponding
parameter
Units Select the units used for power, temperature, 96.16 Unit selection
torque and currency.
Drive hame The drive name defined in this setting is shown in

the PC tool and at the status bar at the top of the
control panel screen while using the drive. If more
than one drives are connected to the control panel,
the drive names make it easy to identify each drive.
It also identifies any backups you create for this

drive.
Contact info in fault |Define a fixed text that is shown during any fault
view (for example, who to contact in case of a fault).

If a fault occurs, this information appears on the
control panel screen (in addition to the fault-
specific information).

Edit texts Set the drive name, adjust currency unit and PID
unit, and edit Start interlocks 1...4, Run permissive,
Signal supervisions 1...3, External events 1...3,
Contact info.

Display settings Adjust the brightness, contrast and display power
save delay of the control panel screen or to invert
white and black.

Show in lists Show or hide the numeric IDs of:

» parameters and groups

« option list items

« hits

« devices in Options > Select drive

Edit Home view Select the parameters displayed in the Home view,
with display style, decimals, name, unit, minimum
and maximum.

Show inhibit pop-up |Enables or disables pop-up views showing
information on inhibits, for example, when you try
to start the drive but it is prevented.
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Reset to defaults

Off ¢ ™ ALHESD 0.0 Hz
Reset to defaults
Lt fault and event log
WaBeset home view layout
WAFReset non-HW parameters
WA Reset all fieldbus settings
wAfeset motor data and D run resu...

Back 1601 Select

The Reset to defaults submenu enables you to reset parameters and other settings.

Menu item Description Corresponding
parameter

Reset fault and event |Clears all events from the drive’s fault and event  |96.51 Clear fault and

logs logs. event logger

Reset home view Restores the home view layout back to show the |96.06 Parameter

layout values of the default parameters defined by the L%Sr;‘);%iesvi'emo” Reset

selected control macro.
Reset non-HW Restores all editable parameter values to default |96.06 Parameter
parameters values, except restore, selection

Restore defaults
¢ motor data and ID run results

« /O extension module settings

« end user texts, such as customized warnings
and faults, and the drive name

« control panel/PC communication settings

« fieldbus adapter settings

« parameter 95.01 Supply voltage

« parameters 95.20 HW options word 1 and 95.21
HW options word 2

« user lock configuration parameters
96.100...96.102.

Reset all fieldbus Restores all fieldbus and communication related  (96.06 Parameter

settings settings to default values. restore, selection Reset
. all fieldbus settings

Note: Fieldbus, control panel and PC tool

communication are interrupted during the restore.

Reset motor data Restores all motor nominal values and motor ID 96.06 Parameter

restore, selection Reset
and ID run results run results to default values. motor data




Settings, I/O and diagnostics on the control panel 89

Menu item

Description

Corresponding
parameter

Reset all parameters

Restores all editable parameter values to default

values, except

¢ end user texts, such as customized warnings
and faults, and the drive name

« control panel/PC communication settings

« parameter 95.01 Supply voltage

« differentiated defaults implemented by
parameters 95.20 HW options word 1 and 95.21
HW options word 2 and the differentiated
defaults implemented by them

« user lock configuration parameters
96.100...96.102

« group 49 Panel port communication parameters.

96.06 Parameter
restore, selection Clear
all

Reset end user texts

Restores all end user texts to default values,

including the drive name, contact info, customized
fault and warning texts, PID unit and currency unit.
Note: PID unitis reset only if it is user editable text,

that is, parameter 40.79 Set 1 units is set to User
text.

96.06 Parameter
restore, selection Reset
end user texts

Reset first start
assistant

Resets the first start assistant so that at the next
time drive is powered on the first start assistant is
shown.

Reset all to factory
defaults

Restores all drive parameters and settings back to

initial factory values, except

¢ parameters 95.20 HW options word 1 and 95.21
HW options word 2 and the differentiated
defaults implemented by them.

96.06 Parameter
restore, selection All to
factory defaults
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/O menu
Off > (™ ACH580 0.0 Hz
1/0

DIz o

DI3: o Used in several places »
D44 Start interlock 1 highw
D5 o Mot used »
Back 16:02 Select

To go the 1/O menu from the Home view, select Menu > I/O.

Use the I/O menu to make sure that the actual I/O wiring matches the I/O use in the
control program. It answers the questions:

* What is each input being used for?

¢ What is the meaning of each output?

You can configure, add and remove use of inputs and outputs.

In the 1/0O menu, each row provides the following information:
e Terminal name and number

» Electrical status

« Logical meaning of the drive

Each row also provides a submenu that provides further information on the menu
item and lets you make changes to the 1/0O connections.

The table below provides detailed information about the contents of the different
submenus available in the 1/0 menu.

Menu item Description

DI1 This submenu lists the functions that use DI1 as input.

DI2 This submenu lists the functions that use DI2 as input.

DI3 This submenu lists the functions that use DI3 as input.

Dl4 This submenu lists the functions that use DI4 as input.

DI5 This submenu lists the functions that use DI5 as input.

DI6 This submenu lists the functions that use DI6 or Fl as input. The
connector can be used as either digital input or frequency input.

All This submenu lists the functions that use All as input.

Al2 This submenu lists the functions that use Al2 as input.

RO1 This submenu lists what information goes into relay output 1.

RO2 This submenu lists what information goes into relay output 2.

RO3 This submenu lists what information goes into relay output 3.

AO1 This submenu lists what information goes into AO1.

AO2 This submenu lists what information goes into AO2.

1/0 extension This submenu has the following submenus:

RO4 This submenu lists what information goes into relay output 4.
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Menu item Description

RO5 This submenu lists what information goes into relay output 5.
RO6 This submenu lists what information goes into relay output 6.
RO7 This submenu lists what information goes into relay output 7.
DO1 This submenu lists what information goes into digital output 1.
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Diagnostics menu

D¢ € ACHE0 0.0 Hz

Diagnostics

Active faults

Active inhibits
Fault & event log

Back E

Select

To go the Diagnostics menu from the Home view, select Menu > Diagnostics.

The Diagnostics menu provides you with diagnostic information, such as faults and
warnings, and helps you to resolve potential problems. Use the menu to make sure

that the drive setup

is functioning correctly.

To clear the fault and event logger, select Menu > Primary settings > Reset to
defaults > Reset fault and event logs, or set parameter 96.51 Clear fault and event
logger to value Reset.

The table below provides detailed information about the contents of the different
views available in the Diagnostics menu.

Menu item

Description

Drive actual values

Shows actual values: 01.01 Motor speed used, 01.06 Output frequency, 01.07
Motor current, 01.10 Motor torque, 01.11 DC voltage, 01.13 Output voltage, 01.14
Output power, 06.01 Main control word, 06.11 Main status word, 19.01 Actual
operation mode, 05.01 On-time counter, 05.02 Run-time counter, 05.04 Fan on-time
counter, 05.10 Control board temperature, 05.11 Inverter temperature, 35.01 Motor
estimated temperature, 35.02 Measured temperature 1, 35.03 Measured
temperature 2, 40.01 Process PID output actual, 40.02 Process PID feedback
actual, 40.03 Process PID setpoint actual, 40.04 Process PID deviation actual,
40.07 Process PID operation mode.

Active faults

This view shows the currently active faults and provides instructions on
how to fix and reset them.

Active warnings

This view shows the currently active warnings and provides instructions
on how to fix them.

Active inhibits

This view shows up to five simultaneous active start inhibits and how to
fix them.

Fault & event log

This view lists the faults, warnings and other events that have occurred in
the drive.

Press Details to see, for each stored fault, the fault code, time and values
of nine parameters (actual signals and status words) stored at the time of
the fault.The values of the parameters for the latest fault are in
parameters 05.80...05.89.
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Menu item

Description

Start, stop, reference
summary

This view shows where the drive is currently taking its start and stop
commands and reference. The view is updated in real time.

If the drive is not starting or stopping as expected, or runs at an undesired
speed, use this view to find out where the control comes from.

Limit status This view describes any limits currently affecting operation.
If the drive is running at undesired speed, use this view to find out if any
limitations are active.

Load profile This view shows results of the load analyzer. Amplitude loggers show

load distribution diagrams: how much of the drive's running time was
spent at each load level. The peak value logger lists maximum
momentary load levels.

Communication
status

This view provides status information and sent and received data from
fieldbus for troubleshooting.

Motor summary

This view provides motor information: nominal values, control mode and
whether ID run has been completed.
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System info menu

Off (™ ACH580 0.0 Hz
System info
Control panel -

QR code

Back 16:03 Select

To go the System info menu from the Home view, select Menu > System info.

The System info menu shows information of the drive and the control panel. In
problem situations you can also request the drive to generate a QR code for ABB
service, so they can better assist you.

The table below provides detailed information about the available setting items in the
System info menu.

Menu item Description Corresponding
parameter

Drive Panel bus id:

Serial number:
Manufacturing date:
Product name:

Product type:
LP version: 07.07 Loading package
Backup version: version

p ) ’ 07.05 Firmware version
FW version:

Note: If no data was loaded in the factory, some
information (for example, serial number) will not
appear in the drive information.

Control panel Product type:

HW version:

FW version:

Serial number:
Manufacturing date:

QR code The drive generates a QR code (or a series of QR
codes), which contains drive identification data,
information on the latest events, and values of
status and counter parameters. You can read the
QR code with a mobile device containing the

ABB application, which then sends the QR code to
ABB for analysis.
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Energy efficiency menu

0f ¢

(™ ACHS80

0.0 Hz

Energy efficiency

Total ene d

Used, last Dur 0.00 k'Wh -
Used, last day 0.00 kvvh w
Used, last month 0.00 k'Wh e
Used, total 0.0 k'Wh w
Back 16:03 Select

To go the Energy efficiency menu from the Home view, select Menu > Energy

efficiency.

Use the Energy efficiency menu to view energy and power values, view and change
settings of the load analyzer (= amplitude and peak value loggers), for example, view
graphical representation of the two amplitude loggers, as well as and change energy

calculation settings.

See also sections Energy efficiency on page 223 and Load analyzer on page 224.

The table below provides detailed information about the available setting items in the
Energy efficiency menu.

Menu item

Description

Corresponding
parameter

Total energy saved

Energy saved in kWh compared to direct-on-line
motor connection.

Corresponding money saved.
Corresponding CO, saved.

45.04 Saved energy
45.07 Saved amount
45.10 Total saved CO2

Used, last hour

Energy used during the last hour (the last

60 minutes).

Average power during the last hour (value of 45.26
divided by one hour).

45.26 Hourly total
energy (resettable)

Used, last day

Energy used during the previous day (between
midnight of the previous day and midnight of the
present day).

Average power during the last day (value of 45.30
divided by 24 hours).

45.30 Last day total
energy

Used, last month

Energy used during the previous month (between
midnight of the first day or the previous month and
midnight of the first day of the present month).
Average power during the last month (value of
45.30 divided by 732 hours).

45.35 Last month total
energy

Used, total

All-time total used energy
Resettable total used energy

01.54 Cumulative
inverter energy
01.58 Cumulative
inverter energy
(resettable)
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Menu item Description Corresponding
parameter
Peak power Hourly peak power (during the last 60 minutes) 45.24 Hourly peak
Time of the hourly peak power power value
. . . 45.25 Hourly peak
Daily peak power (during the previous day) power time
Time of the daily peak power 45.27 Daily peak power
Monthly peak power (during the previous month) ~[value (resettable)
. 45.28 Daily peak power
Time of the monthly peak power time
Date of the monthly peak power 45.31 Monthly peak
All-time peak power power value (resettable)
Time of all time peak power 45.33 ';’_'omh'y peak
. power time
Date of all time peak power 45.32 Monthly peak
power date
45.36 Lifetime peak
power value
45.38 Lifetime peak
power time
45.37 Lifetime peak
power time
Load profile Motor current logger (graphical representation) 36.06 AL2 signal source

Load profile logger (graphical representation)

These loggers show load distribution diagrams:
how much of the drive's running time was spent at
each load level.

Load profile configuration
Peak value logger

The peak value logger lists maximum momentary
load levels.

36.07 AL2 signal scaling
36.09 Reset loggers
36.01 PVL signal source
36.02 PVL filter time
36.10 PVL peak value
36.11 PVL peak date
36.12 PVL peak time
36.13 PVL current at
peak

36.14 PVL DC voltage
at peak

36.15 PVL speed at
peak

36.16 PVL reset date
36.17 PVL reset time

Calculation settings

Energy optimizer
Energy tariff 1
Energy tariff 2
Tariff selection
CO, conversion
Comparison power

Reset saved energy counters

Reset total used counter

45.11 Energy optimizer
(Disable or Enable)
45.12 Energy tariff 1
45.13 Energy tariff 2
45.14 Tariff selection
45.18 CO2 conversion
factor

45.19 Comparison
power

45.21 Energy
calculations reset
Enter 0 to 01.58 Inverter
kWh counter
(resettable)
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Backups menu

Off (™ ACHS80 0.0Hz| [Offp ™ ACHSED 0.0 Hz

Backups

Create hack

: e
[ ACHS580 10.05.2016 auwbackup » % Restore all parameters

ACH580 10.05.2016 autobackup —

[y ACHG80 04.05.2016 - Select par restore group -
Select user sets -
aelect prod. data items -

Back 16:04 Select Back 16:04 Halnnt

To go to the Backups menu from the Home view, select Backups.

For backups and restores, see section Backup and restore on page 230.

Options menu

O ™ ACHEBD 00Hz| [Auw ™ ACHSA0 0.0 Hz
Qutput frequency 0 00‘ Options
Hz . Reference
Matar current Select drive -
“A 000‘} Edit Home view 3
Al actual value
V 0.000 | |-
Options 16:19 Menu | |Exit 1518 Select

To go to the Options menu, press the Options softkey ((=) in any of the Home
view displays. The table below provides information about the different options
available in the Options menu.

Menu item

Description |Description

Reference

You can change the reference, which is visible on the top right corner of
the panel displays.

Direction change

Alters the sign of active reference between positive and negative.
Absolute value of reference is not changed.

Select drive

You can select a drive that you want to monitor or control from the list of
drives showing the drives connected on the panel bus. You can also clear
the list of drives.
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Menu item

Description |Description

Edit Home view

You can edit the Home view displays. Scroll with the arrow keys ((«) and
(»]) to the Home view you want to edit. Select the display slot, that is,

which of the current parameter(s) you want to edit (Home views show one
to three parameters). Edit the parameter and how you want to display it.

Auto (™ ACHB80 81.1 °C

astput frequency 0 . 0 0 ‘
OtOr CUrrent U 00 >
ﬁl'l actual value 8" ‘I U

Done 13:55 Edit
Auto (™ ALHEED 81.1 °C
Display slot
F Ter: L
Display style: MNumeric
Display decimals: 2
Display name: "Motor current”
Min: 0.00 A
Done 13:57 Edit

Active faults

Shows the active faults.

Active warnings

Shows the active warnings.

Active inhibits

Shows the active inhibits.
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Default 1/O configuration

Contents of this chapter

This chapter describes the intended use, operation and default control connections of

the application.

Selecting default configurations

You select default configurations in the Primary settings menu.

To get to the Primary settings menu from the Home view, first select Menu to go the
Main menu, and then select Primary settings. Select Start, stop, reference, and
How do you control? then shows the default configurations (Direct control via /O
means the HVAC default configuration.)

Off (™ ACHAED 0.0 Hz

Off (™ ACHBED

[astput frequency UUU]
(I':\ﬂotor current 000 ‘}
‘ﬁ«” actual value 0000

4

Options 18:00 Menu

Main menu

EE Diagnostics
rm

Exit T6.00

Select
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Dff ™ ACHBE0 0.0Hz| |0ff¢ (™ ACHEED 0.0 Hz

Primary settings ————— | | Start, stop, reference
A5 Basic operation setup

HYAL quick setup

Start, stop, reference

* ¥ YRAYT

Motor Primary only
Ramps Primary auto control location .
Limits Interlocks /permissives -
Back 16:00 Select| |Back 16:00 Select
Off ¢ ™ ALHESD 0.0 Hz
How do you control? —

Press 7] for help.
Direct control via [/0

PID control, single motar

Back 16:00 Mext
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HVAC default

This is the default configuration for HVAC (factory default). The HVAC default direct
1/0 control is used, for example, for typical 1/0 controlled BMS applications.

This configuration uses a direct speed reference in the Auto mode, with speed
reference connected to analog input 1 (All). The start command is given with digital
input 1 (DI1).

In the Hand/Off mode, the speed reference and start command are given through the
control panel (operator keypad).

Note: You select default configurations in the Primary settings menu, not with
parameter 96.04 Macro select. This parameter is only used for Drive customizer
support.

Off & ™ ACHEED 0.0 Hz
How do you control? —
Press [7] for help.

Direct contral via 117 -«+——— HVAC default

PID control, single motar

Back 16:00 Mext

Input signals

Analog frequency/speed reference (All)
Start/stop selection (DI1)

Constant speed/frequency selection (DI3)
Start interlock 1 (D14)

Output signals

Analog output AO1: Output frequency
Analog output AO2: Motor current
Relay output 1: Damper control
Relay output 2: Running

Relay output 3: Fault (-1)

Terminal sizes (see page 102):

R1...R5: 0.2...2.5 mm? (24...14 AWG): Terminals +24V, DGND, DCOM, B+, A-, DGND,
Ext. 24V
0.14...1.5 mm? (26...16 AWG): Terminals DI, Al, AO, AGND, RO, STO

R6...R11:0.14...2.5 mm? (all terminals)
Tightening torques: 0.5...0.6 N-m (0.4 Ibf-ft)
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Default control connections for the HVAC default

Reference voltage and analog inputs and outputs

P SCR Signal cable shield (screen)
1..10 koh% All Output frequency/speed reference: 0...10 V
I'._ AGND Analog input circuit common
+10V Reference voltage 10 V DC
Al2 Actual feedback: 0...20 mA
AGND Analog input circuit common
max. AO1 Output frequency: 0...10 V
500 ohm AO2 Motor current: 0...20 mA

AGND Analog output circuit common
Aux. voltage output and programmable digital inputs
+24V Aux. voltage output +24 V DC, max. 250mA
DGND Aux. voltage output common
DCOM Digital input common for all

" DIl Stop (0) / Start (1)

— DI2 Not configured

—" DI3 Constant frequency/speed selection
D4 Start interlock 1 (1 = allow start)

Not configured
Not configured

Damper control Energize damper
Damper actuator :4 250 VAC /30 V DC|19 connected to 21
! 2A
Running Running
Run status :4 250 VAC /30 V DC|22 connected to 24
— 2A
Fault (-1) Fault condition
Fault staus | 250 VAC /30 v DC| 25 connected to 26
! 2A
Embedded fieldbus
29 B+
30 A- Embedded fieldbus, EFB (EIA-485)
31 DGND
S4 TERM Termination switch
S5 BIAS Bias resistors switch
X4 Safe torque off
gg 83% Safe torque off. Factory connection. Both circuits
2) 36 SGND must be closed for the drl_ve t_o start. See chapter
2) 27 INL The Safe torque off function in the Hardware
manual of the drive
38 IN2

X10 24 V AC/DC
24 V AC/DC+ in| R6...R11 only: Ext. 24V AC/DC input to power up the
3) 24 \/ AC/DC- in| control unit when the main supply is disconnected.
Notes:

D Ground the outer shield of the cable 360 degrees under the grounding clamp on the grounding
shelf for the control cables.

2) Connected with jumpers at the factory.
3) Only frames R6...R11 have terminals 40 and 41 for external 24 V AC/DC input.
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PID control, single motor

This configuration offers quick setup of PID control for keeping flow or pressure constant. It
requires a measurement feedback from the process, and the feedback signal must be
connected to the analog input 2 (Al2). You can specify the setpoint to come from analog input 1
(AI1) or from the control panel (operator keypad) in the Auto mode, or you can set a constant
setpoint.

In the Hand/Off mode, the speed reference and start command are given through the control
panel. In the Hand mode the speed reference is the direct speed reference and a PID setpoint
value.

After you have commissioned the drive to use the PID control operation, single motor, you can
adjust Process PI(D) in the PID control submenu of the Primary settings menu (see page 81).

Note: You select default configurations in the Primary settings menu, not with parameter 96.04
Macro select. This parameter is only used for Drive customizer support.

Off ¢ ™ ACHEED 0.0Hz| |Dff¢ ™ ACHEED 0.0 Hz

How do you control? ———| |PID control

Press [7] for help. AP0 ant

Direct contral via /0 & Use PID control

PID contral, single mot Activate PID control .0 Always acti..
Start/stop/dir from: Mot selectad
Lnit: PID unit 1

Back 16:00 MNext| |Back 16:01 Select

Input signals

Setpoint selected from: control panel setpoint/ constant setpoint / analog input (Al1)
PID feedback (Al2)

Start/stop selection (DI1)

Constant speed/frequency selection (DI3)

Start interlock 1 (D14)

Output signals

Analog output AO1: Output frequency
Analog output AO2: Motor current
Relay output 1: Damper control
Relay output 2: Running

Relay output 3: Fault (-1)

Terminal sizes (see page 104):

R1...R5: 0.2...2.5 mm? (24...14 AWG): Terminals +24V, DGND, DCOM, B+, A-, DGND,
Ext. 24V
0.14...1.5 mm? (26...16 AWG): Terminals DI, Al, AO, AGND, RO, STO

R6...R11:0.14...2.5 mm? (all terminals)
Tightening torques: 0.5...0.6 N-m (0.4 Ibf-ft)
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Default control connections for the PID control, single motor

]
1...10 kohm Al
l%. T

Reference voltage and analog inputs and outputs
SCR Signal cable shield (screen)
All Panel setpoint ref/ Constant setpoint: 0...10 V
AGND Analog input circuit common
+10V Reference voltage 10 V DC

Al2 PID feedback: 0...20 mA

AGND Analog input circuit common

max. AO1 Output frequency: 0...10 V
500 ohm AO2 Motor current: 0...20 mA

AGND Analog output circuit common
Aux. voltage output and programmable digital inputs
+24V Aux. voltage output +24 V DC, max. 250 mA
DGND Aux. voltage output common
DCOM Digital input common for all

" DI1 Stop (0) / Start (1)

—" DI2 Not configured

" DI3 Constant frequency/speed selection
D4 Start interlock 1 (1 = allow start)

Not configured
Not configured

Damper control Energize damper
Damper actuator :4 250 VAC /30 V DC|19 connected to 21
! 2A
Running Running
Run status :4 250 VAC /30 V DC| 22 connected to 24
— 2A
Fault (-1) Fault condition
Fault status | 250 vAC /30 v DC| 25 connected to 26
! 2A
Embedded fieldbus
29 B+
30 A- Embedded fieldbus, EFB (EIA-485)
31 DGND
S4 TERM Termination switch
S5 BIAS Bias resistors switch
X4 Safe torque off
gg 83% Safe torque off. Factory connection. Both circuits
2) 36 SGND must be closed for the drl_ve t_o start. See chapter
2) 27 INL The Safe torque off function in the Hardware
manual of the drive
38 IN2

X10 24 V AC/DC
24 V AC/DC+ in| R6...R11 only: Ext. 24V AC/DC input to power up the
3) 24 \/ AC/DC- in| control unit when the main supply is disconnected.
Notes:

D Ground the outer shield of the cable 360 degrees under the grounding clamp on the grounding
shelf for the control cables.

2) connected with jumpers at the factory.
3) Only frames R6...R11 have terminals 40 and 41 for external 24 V AC/DC input.
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Program features

What this chapter contains

This chapter describes some of the more important functions within the control
program, how to use them and how to program them to operate. It also explains the
control locations and operating modes.

Local control vs. external control

The ACH580 has two main control locations: external and local. In local control there
are two different modes: Off and Hand.

In the Off mode, the drive is stopped. In the Hand mode, the drive is running. The
initial reference in the Hand mode is copied from the drive reference.

The following diagram shows the state transitions when you press the Hand, Off or
Auto button:

The control location can also be selected in the PC tool.

Note: If fault 7081 Control panel loss is active and the drive is powered down, the
mode changes to Auto when power is reapplied.

Note: Override function overrides the actual running mode.
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Drive
A
| External control |
. —} oY PLC
e —j (= Programmable
r E_ i [ logic controller)

interface

Sl = |
: — Embedded fieldbus I | I‘ I‘ I‘ |

I
& | |

Fieldbus adapter (Fxxx)

Control panel or Drive composer
PC tool (optional)

D Extra inputs/outputs can be added by installing an optional /0O extension module
(CMOD-01, CMOD-02, CHDI-01, CPTC-02, or CAIO-01) in drive slot.

Local control

When the drive is in local control, control commands are given through
« the control panel keypad
* aPC equipped with Drive composer PC tool.

Speed control mode is available in vector motor control mode; frequency mode is
available when scalar motor control mode is used.

Local control is mainly used during commissioning and maintenance. The control
panel always overrides the external control signal sources when used in local control.
Changing the control location to local can be prevented by parameter 19.18
HAND/OFF disable source.

The user can select with parameter 49.05 Communication loss action how the drive
reacts to a control panel or PC tool communication loss. (The parameter has no effect
in external control.)
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External control

When the drive is in external control, control commands are given through
« the I/O terminals (digital and analog inputs), or optional I/O extension modules

« the fieldbus interface (via the embedded fieldbus interface or an optional fieldbus
adapter module).

Two external control locations, EXT1 and EXT2, are available. The user can select
the sources of the start and stop commands separately for each location by setting
parameters 20.01 Ext1l commands...20.10 Ext2 in3 source. The operating mode can
be selected separately for each location, which enables quick switching between
different operating modes, for example, speed and process PID control. Selection
between EXT1 and EXT2 is done via any binary source such as a digital input or
fieldbus control word (parameter 19.11 Ext1/Ext2 selection). The source of reference
is selectable for each operating mode separately.

Communication fail functionality

The communication fail functionality ensures continuous process without
interruptions. If there is a communication loss, the drive automatically changes the
control location from EXT1 to EXT2. This enables process to be controlled, for
example, with the drive PID controller. When the original control location recovers,
the drive automatically switches control back to the communication network (EXT1).
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Block diagram: EXT1/EXT2 selection for speed control

Input 1 — 22.11 Ext1 speed Function
Input 2 — refl Extl speed refl
Input 3 or a math.
function of Extl
speed refl and
Input 1 —— 2212 Extl Extl speed ref2
Input 2 — speed ref2
Input 3 | 22.13
Input 1 — 22.18 Ext2 Function
Input 2 — speed refl Ext2 speed refl
Input 3 | or a math.
function of Ext2
speed refl and
Input 1 — 22.19 Ext2 Ext2 speed ref2
Input 2 — speed ref2
Input 3 | 22.20

EXT1

Select

Default =
G —EXT1

19.11
Ext1/Ext2 selection

EXT2

Block diagram: EXT1/EXT2 selection for frequency control

Input 1 — 28.11 Extl Function
Input 2 — frequency refl Extl frequency
Input 3 refl or a math.
function of Ext1
frequency refl
Input 1 — 28.12 Ext1 and Extl
Input 2 — frequency ref2 frequency ref2
Input 3 | 28.13
Input 1 — 28.15 Ext2 Function
Input 2 — frequency refl Ext2 frequency
Input 3 refl or a math.
function of Ext2
frequency refl
Input 1 — 28.16 Ext2 and Ext2
Input 2 —{ frequency ref2 frequency ref2
Input 3 —| 28.17

EXT1

Select

Default =
G — EXT1

19.11
Ext1/Ext2 selection

EXT2

Settings
Parameters 19.11 Ext1/Ext2 selection (page 455); 20.01 Extl commands...20.10

Ext2 in3 source (page 456).
Parameters 22.11 Extl speed refl...22.20 Ext2 speed function (page 476)
Parameters 28.11 Extl frequency refl...28.17 Ext2 frequency function (page

495).
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Operating modes of the drive

The drive can operate in several operating modes with different types of reference.
The mode is selectable for each control location (Local, EXT1 and EXT2) in
parameter group 19 Operation mode. An overview of the different reference types
and control chains is shown below.

PID
T
| |
Speed reference Frequency reference
Parameter group 22 Parameter group 28
Speed reference Frequency reference
selection chain

Vector motor control mode | Scalar motor control mode

Speed controller Frequency controller
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Drive configuration and programming

The drive control program performs the main control functions, including speed and
frequency control, drive logic (start/stop), 1/0, feedback, communication and
protection functions. Control program functions are configured and programmed with
parameters.

Drive control program

Speed control
Frequency control
Drive logic

1/0 interface
Fieldbus interface
Protections

Configuring via default configurations

Default configurations are predefined 1/0 configurations. See chapter Default /0
configuration (page 99).

Configuring via menus

The drive can be configured using the Primary settings and other menus on the
control panel. They effectively change parameters but they guide you with assistants,
and you do not have to know the parameter names and numbers. See chapter
Settings, I/0 and diagnostics on the control panel (page 57).

Configuring via parameters

Parameters configure all of the standard drive operations and can be set via
« the control panel, as described in chapter Control panel (see page 45)

« the Drive composer PC tool, as described in Drive composer user's manual
(3AUA0000094606 [English]), or

« the fieldbus interface, as described in chapters Modbus RTU control through the
embedded fieldbus interface (EFB) (see page 273) and Fieldbus control through a
fieldbus adapter (see page 347).

All parameter settings are stored automatically to the permanent memory of the drive.
However, if an external +24 VV DC power supply is used for the drive control unit, it is
highly recommended to force a save by using parameter 96.07 Parameter save
manually before powering down the control unit after any parameter changes have
been made.
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If necessary, the default parameter values can be restored by parameter 96.06
Parameter restore.

Adaptive programming

Conventionally, the user can control the operation of the drive by parameters.
However, the standard parameters have a fixed set of choices or a setting range. To
further customize the operation of the drive, an adaptive program can be constructed
out of a set of function blocks.

The Drive composer PC tool (available separately) has an Adaptive programming
feature with a graphical user interface for building the custom program. The function
blocks include the usual arithmetic and logical functions, as well as, for example,
selection, comparison and timer blocks.

The physical inputs, drive status information, actual values, constants and

parameters can be used as the input for the program. The output of the program can
be used, for example, as a start signal, external event or reference, or connected to
the drive outputs. See the table below for a listing of the available inputs and outputs.

If you connect the output of the adaptive program to a selection parameter that is a
pointer parameter, the selection parameter will be write-protected.

Example:

If parameter 31.01 External event 1 source is connected to an adaptive programming
block output, the parameter value is shown as Adaptive program on a control panel or
PC tool. The parameter is write-protected (= the selection cannot be changed).

The status of the adaptive program is shown by parameter 07.30 Adaptive program
status.The adaptive program can be disabled by 96.70 Disable adaptive program.

For more information, see the Adaptive programming application guide
(3AXD50000028574 [English].

Inputs available to the adaptive program

Input [Source

110

DI1 10.02 DI delayed status, bit 0
DI2 10.02 DI delayed status, bit 1
DI3 10.02 DI delayed status, bit 2
Dl4 10.02 DI delayed status, bit 3
DI5 10.02 DI delayed status, bit 4
DI6 10.02 DI delayed status, bit 5
All 12.11 AI1 actual value

Al2 12.21 AI2 actual value

Actual signals

Motor speed 01.01 Motor speed used
Output frequency 01.06 Output frequency
Motor current 01.07 Motor current

Motor torque 01.10 Motor torque

Motor shaft power 01.17 Motor shaft power
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Inputs available to the adaptive program

Input Source

Status

Enabled 06.16 Drive status word 1, bit 0
Inhibited 06.16 Drive status word 1, bit 1
Ready to start 06.16 Drive status word 1, bit 3
Tripped 06.11 Main status word, bit 3

At setpoint 06.11 Main status word, bit 8
Limiting 06.16 Drive status word 1, bit 7
Extl active 06.16 Drive status word 1, bit 10
Ext2 active 06.16 Drive status word 1, bit 11

Data storage

Data storage 1 real32

47.01 Data storage 1 real32

Data storage 2 real32

47.02 Data storage 2 real32

Data storage 3 real32

47.03 Data storage 3 real32

Data storage 4 real32

47.04 Data storage 4 real32

Outputs available to the adaptive program

Output Target

/10

RO1 10.24 RO1 source
RO2 10.27 RO2 source
RO3 10.30 RO3 source
AO1 13.12 AO1 source
AO2 13.22 AO2 source

Start control

Ext1/Ext2 selection

19.11 Ext1/Ext2 selection

Extl inl1 cmd 20.03 Extl inl source
Extl in2 cmd 20.04 Extl in2 source
Extl in3 cmd 20.05 Extl in3 source
Ext2 in1 cmd 20.08 Ext2 inl source
Ext2 in2 cmd 20.09 Ext2 in2 source
Ext2 in3 cmd 20.10 Ext2 in3 source
Fault reset 31.11 Fault reset selection

Speed control

Extl speed reference

22.11 Extl speed refl

Speed proportional gain

25.02 Speed proportional gain

Speed integration time

25.03 Speed integration time

Acceleration time 1

23.12 Acceleration time 1

Deceleration time 1

23.13 Deceleration time 1

Frequency control

Extl frequency reference

28.11 Extl frequency refl

Limit function

Minimum torque 2

30.21 Min torque 2 source

Maximum torque 2

30.22 Max torque 2 source

Events

External event 1

31.01 External event 1 source

External event 2

31.03 External event 2 source

External event 3

31.05 External event 3 source

External event 4

31.07 External event 4 source
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Outputs available to the adaptive program

Output Target

External event 5 31.09 External event 5 source
Data Storage

Data storage 1 real32 47.01 Data storage 1 real32
Data storage 2 real32 47.02 Data storage 2 real32
Data storage 3 real32 47.03 Data storage 3 real32
Data storage 4 real32 47.04 Data storage 4 real32
Process PID

Set 1 setpoint 1 40.16 Set 1 setpoint 1 source
Set 1 setpoint 2 40.17 Set 1 setpoint 2 source
Set 1 feedback 1 40.08 Set 1 feedback 1 source
Set 1 feedback 2 40.09 Set 1 feedback 2 source
Set 1 gain 40.32 Set 1 gain

Set 1 integration time 40.33 Set 1 integration time
Set 1 tracking mode 40.49 Set 1 tracking mode
Set 1 track reference 40.50 Set 1 tracking ref selection

Adaptive program fault and aux code formats

The format of the aux code:

[ Bits 24-31: State number | Bits 16-23: block number [ Bits 0-15: error code |

If the state number is zero but the block number has a value, the fault is related to a
function block in the base program. If both state number and block number are zero,
the fault is a generic fault that is not related to a specific block.

See fault 64A6 Adaptive program on page 260.

Sequence program

An adaptive program can contain base program and sequence program parts. Base
program is run continuously when adaptive program is in running mode. The
functionality of the base program is programmed using function blocks and system
inputs and outputs.

Sequence program is a state machine. This means that only one state of the
sequence program is run at a time. You can create a sequence program by adding
states and programming the state programs using the same program elements as in
the base program. You can program state transitions by adding state transition
outputs to the state programs. The state transition rules are programmed using
function blocks.

The number of the active state of the sequence program is shown by parameter
07.31 AP sequence state.
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Control interfaces

Programmable analog inputs

The control unit has two programmable analog inputs. Each of the inputs can be
independently set as a voltage (0/2...10 V) or current (0/4...20 mA) input with
parameters. Each input can be filtered, inverted and scaled.

Settings
e Parameter group 12 Standard Al (page 419).
Programmable analog outputs

The control unit has two current (0...20 mA) analog outputs. Analog output 1 can be
set as a voltage (0/2...10 V) or current (0/4...20 mA) output with a parameter. Analog
output 2 always uses current. Each output can be filtered, inverted and scaled.

Settings
e Parameter group 13 Standard AO (page 424).

Programmable digital inputs and outputs

The control unit has six digital inputs.
Digital input DI5 can be used as a frequency input.
Digital input DI6 can be used as a thermistor input.

Six digital inputs can be added by using a CHDI-01 115/230 V digital input extension
module and one digital output by using a CMOD-01 multifunction extension module.

Settings
e Parameter groups 10 Standard DI, RO (page 406) and 11 Standard DIO, FI, FO

(page 417).
Programmable frequency input and output
Digital input DI5 can be configured as a frequency input.

A frequency output can be implemented with a CMOD-01 multifunction extension
module.

Settings
« Parameter groups 10 Standard DI, RO (page 406) and 11 Standard DIO, FI, FO
(page 417).

Programmable relay outputs

The control unit has three relay outputs. The signal to be indicated by the outputs can
be selected by parameters.




Program features 115

Two relay outputs can be added by using a CMOD-01 multifunction extension module
or a CHDI-01 115/230 V digital input extension module.

Settings

« Parameter group 10 Standard DI, RO (page 406).

Programmable I/O extensions

Inputs and outputs can be added by using a CMOD-01 or CMOD-02 multifunction
extension module, a CHDI-01 115/230 V digital input extension module, or a CAIO-01
analog input and output extension module. The module is mounted on option slot 2 of
the control unit.

The table below shows the number of 1/0 on the control unit as well as optional
CMOD-01, CMOD-02, CHDI-01, and CAIO-01 modules.

. Digital inputs Digital Analog Analog Relay outputs

Location ) outputs inputs outputs (RO)
(DO) (A (AO)
Control unit 6 - 2 2 3
CMOD-01 - 1 - - 2
CMOD-02 - - - - 1 (non-
configurable)

CHDI-01 6 (115/230 V) - - - 2
CAIO-01 - - 3 2 -

The 1/0 extension module can be activated and configured using parameter group
15.

The CMOD-02 offers, in addition to the relay output (non-configurable), a
+24VDC/AC input and a thermistor input.

CAIO-01 analog inputs are bipolar whereas analog outputs are unipolar.

Note: The configuration parameter group contains parameters that display the values
of the inputs on the extension module. These parameters are the only way of utilizing
the inputs on an I/O extension module as signal sources. To connect to an input,
choose the setting Other in the source selector parameter, then specify the
appropriate value parameter (and bit, for digital signals) in group 15.

Note: With the CHDI, you can use up to six additional digital inputs. The CHDI does
in no way affect the fixed digital inputs on the control board.

Note: With any extension IO module connected/selected in parameter 15.01
(Extension module type), only the corresponding module parameters will be visible in
group 15.
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Settings

« Parameter group 15 I/O extension module (page 431).15 I/O extension module
(page 431)

Fieldbus control

The drive can be connected to several different automation systems through its
fieldbus interfaces. See chapters Modbus RTU control through the embedded
fieldbus interface (EFB) (page 273) and Fieldbus control through a fieldbus adapter
(page 347).

Settings

« Parameter groups 50 Fieldbus adapter (FBA) (page 594), 51 FBA A settings
(page 598), 52 FBA A data in (page 599), and 53 FBA A data out (page 600) and
58 Embedded fieldbus (page 600).

Control of aline supply unit (LSU)

Overview

This feature is only supported for ACH580-31 and ACH580-34 drives.

ACH580-31 and ACH580-34 drives consist of one line supply unit (LSU) and one
inverter unit (INU). The control units of the supply unit and the inverter unit are
connected by an internal communication bus.

(QCU) Control unit (CCuU) Control unit

The supply unit can be controlled through the inverter unit. For example, the inverter
unit can send a control word and references to the supply unit, enabling the control of
both units from the interfaces of one control program.

It is possible to send a DC voltage and/or reactive power reference to the supply unit
(if there is enough capacity) from the inverter parameter group 94 LSU control. A
supply unit sends actual signals to the inverter unit which are visible in parameter
group 01 Actual values.
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LSU Override

When Override is activated in the inverter, it is also activated in the supply unit and
stays active until it is deactivated.

When a fault occurs in the supply unit, it tries to reset the fault automatically. If the
fault cannot be reset within a 30 s delay, the supply unit reboots and continues
operation if the fault is not active. If a permanent fault, that is, a fault that cannot be
reset, occurs in the supply unit, it reboots immediately. If the fault still persists, the
supply unit keeps rebooting every 30 s until the fault disappears.

Faults occurred in the supply unit during Override are stored in the Override fault logs
(see parameter group 70 Override).

If Override is active in the supply unit when the communication between the inverter
and the supply units is disconnected, the supply unit reboots and, if possible,
continues operation until it gets a deactivate or stop command from the inverter.

Settings
e Parameters in groups:
¢ 01 Actual values (page 385): 01.102...01.164
« 05 Diagnostics (page 392): 05.111...05.121
* 06 Control and status words (page 395): 06.36...06.39, 06.116...06.118
« 07 System info (page 404): 07.106...07.107
e 30 Limits (page 504): 30.101...30.149
¢ 31 Fault functions (page 515): 31.120...31.121
* 96 System (page 660): 96.108 LSU control board boot.

» Parameter groups 60 DDCS communication (page 609), 61 D2D and DDCS
transmit data (page 609) and 62 D2D and DDCS receive data (page 610).

» Parameter group 70 Override (page 610).
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Pump and fan control features

Note: ABB recommends reading the pump manufacturer’s instructions for optimal
performance.

Intelligent pump control (IPC)

Multipump/fan systems consist of several pumps or fans, each connected to a
separate drive. This arrangement enables a high flexibility in load sharing, balancing
the run time between the pumps or fans and keeping each pump or fan running
optimally. If the active pumps or fans cannot meet the demand, the system
automatically starts pumps or fans one by one. Similarly, if the demand decreases,
the system automatically stops pumps or fans one by one in order to keep the
remaining pumps or fans running at optimal efficiency.

The IPC system at first increases the first, or lead, pump’s speed. If this is not
sufficient, the IPC will start lag pump(s) in sequence to meet the process demand.
While starting a new pump, the speed of the already running pumps is reduced to
allow smooth flow of liquid.

The order of the pumps or fans used can be defined to balance the run time better
(pumps or fans that have run the least, start first) or can be set by the efficiency class
of each pump or fan (for example, pumps or fans with high efficiency are primarily
used).

Note: Node numbers of the drives must be sequential starting from 1.

Multipump/fan systems achieve high levels of up-time and reliability, if one pump or
fan fails or requires maintenance, other pumps or fans can take over the operation.
Efficiency, continuous operation and easy maintenance are reasons why
multipump/fan systems can be found in a variety of different applications in the HVAC
and W/WW industries.

In the IPC system one drive at a time acts as a master and you can use up to seven
follower drives. With a moving master strategy each of the drives in the team can be
selected to be eligible as master. The master drive controls the whole multi-pump-
system and has the following tasks:

¢ activating and deactivating the follower drives

¢ regulating the systems speed with its internal PID loop control according to an
internal set-point

¢ processing the I/O signals (set-point and feedback signals).

The IPC system can be enabled using primary settings or parameter 76.21
Multipump configuration.

In an IPC system, the drives communicates through inverter-to-inverter link on
embedded fieldbus. Each drive in the system requires a run command for the IPC
logic to function and use the drive if needed. By default in Auto mode this is done by
using DI1. Note that settings for setpoint and actual value are not copied through the
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inverter-to-inverter link. These signals must be externally sent to each drive to ensure
a redundant system.

Control data + Drive status

| V \V - \

EFB EFB EFB EFB
Y M. y's

[ [ 11 11

DI - 4 —|— ¢ LI— —|— & L -+ - === .- -1

| | | |

Al2 - — L -+ — ¢ — L -4 — & — L — 1 — = — — — - —
Drive 1 Drive 2 Drive 3 Drive 8

Starting the IPC system

The IPC system starts operation when the drive receives a start command from
external control location EXT2 (parameter 20.08 Ext2 inl source). The start
command indicates that the pump is available to the IPC system. However, the
system sends the actual start command to the follower drives based on the required
output of the system.

If all drives in the system receive a start command simultaneously, then, by default,
the drive with the least run time and that is ready to run, will start as the master drive.
See parameter 76.22 Multipump node number.For optimal energy operation, you can
combine the PID sleep function with IPC system. For information on PID sleep
function, see Sleep and boost functions for process PID control (page 166).

Note: The IPC system is not active on external control location EXT1.
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Smooth pump transitions

The figure below shows the smooth pump transitions with different ramp times.

\ Frequency (Hz) Process PID output

of the current master
1 1 1
Start level
: t Normal ramp
! 4 ipc smooth
! acceleration
Starting ! time (76.62)
speeds !
(40.01) :
|
|
|
|
|
|
|
1 Y .
e Time (t
Start  Magnetizing ®
delay  delay
(76.55)

The timing diagram of smooth pump transitions shows the pump starting steps. In this
case, the process PID output of the current master has exceeded the start level
(76.30...76.32).

1. The IPC system starts a new pump after the start delay time (76.55 Start delay) is
elapsed.
After the motor is magnetized and starts rotating,
the new pump then accelerates to the master speed along IPC smooth ramp time
defined with parameter 76.62 IPC smooth acceleration time.

2. When a new pump is accelerating, the other pumps decelerate to maintain the
stable output of the system, shown as Normal ramp in the diagram.

3. After the new pump reaches the speed of the current master pump, the new pump
becomes the new master.

4. The new master and all the remaining pumps will start to follow the master drive
speed defined by the process PID of the master drive.
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Pump priorities

The pumps are prioritized based on energy efficiency and process demand.

* High — more energy efficient pumps

* Normal — less energy efficient pumps

¢ Low — pumps which do not run unless process demands

You can select the pump priority with parameter 76.77 Pump priority. The IPC system
prefers high priority pumps over normal and low priority pumps. You can limit the time
a pump is not run with parameter 76.76 Max stationary time, so that even the low
priority pumps are exercised often enough to keep them in operational condition.

Pressure-maintenance pumps (Jockey pumps) should be controlled separately to
provide the necessary control.

Master-follower change principle

1. The master controls the process until the follower has reached the setpoint. There
is no master follower change if the setpoint is not achieved.
2. Max stationary time is followed (if that is set).

This has high priority because it makes sure the pump is kept in good condition
and it just does not stay inoperative.

3. After checking the max stationary time, the pump priorities are followed.
This makes sure the pumps with high priority are operated the most often.

4. If none of the above conditions are set, the system tries to balance the operation
time between all the pumps.

Automatic parameter synchronization

Automatic parameter synchronization feature reduces the number of configuration
steps in the IPC system.

The synchronized parameter groups are selected with parameter 76.102 IPC
synchronization settings. In addition, there are some drive dependent parameters
that are not synchronized, like 76.22 Multipump node number. To enable
synchronization of a parameter group between two or more drives, the group
synchronization must be enabled in all the drives.

The synchronization process uses two mechanisms to make sure that the parameter
groups are synchronized. When a parameter value is changed in a drive, it
broadcasts the changed parameter value to inverter-to-inverter (121) link. From the
inverter-to-inverter (121) link, all the drives that have the synchronization enabled,
reads the value and set their own parameter value.

In addition, the drive periodically broadcast the group CRC (cyclic redundancy check)
to the inverter-to-inverter (121) link along with the time stamp of the last edit time of the
group. From this information, the drives can conclude if the group is synchronized
and which drive has the latest parameter values. If there is a CRC mismatch, the
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drives request the parameter values from the parameter group and from the drive
with the latest values.

You can monitor changes in the drive configuration with Parameter checksum
calculation, see section Parameter checksum calculation on page 231.

IPC master autochange

An IPC system consists of several pumps (drives) but has only one active master
pump. The master pump controls the IPC system by starting and stopping the
follower pumps when necessary, and by sending the reference to all follower pumps
over the IPC network.

Usually the pump that was started first is the first active master. If multiple drives are
started at the same time, the pump with the smallest node number will be the active
master. The autochange feature is used to transfer this master status on the IPC
system to the next pump in the specified sequence. This way the autochange will also
affect the start order of the follower pumps.

Note: Node numbers of the drives must be sequential starting from 1.

Autochange can be triggered in several ways. The trigger is selected with parameter
76.70 PFC Autochange. These triggers include digital inputs, timed functions, fixed
intervals of time, when all pumps are stopped or whenever wear logic determines it is
time to change the master. Even when this trigger is active, PID feedback must be at
the set point and pump speed must be below parameter 76.73 Autochange level
before autochange can occur.

If autochange is not possible because of the above reasons, the system will
remember the request and will perform autochange when all the requirements have
been fulfilled.

Autochange can be done using two possible sequences: either with even wear or
fixed sequence.

For IPC, the default value for parameter 76.70 PFC Autochange is Even wear. If the
parameter value is Not selected or Selected, the system will automatically select
Even wear.

If the 76.70 PFC Autochange value is other than Not selected, Selected or Even
wear, the fixed sequence will be used.The fixed interval time can be specified with
parameter 76.71 PFC Autochange interval.
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Even wear is the default value after selecting IPC configuration. With even wear, the
master status is transferred to a follower pump fulfilling the necessary requirements.
These requirements include (from the highest to the lowest priority):

¢ maximum stationary time (parameter 76.76)
e pump priority (parameter 76.77)

*« maximum wear imbalance (parameter 76.72)
e run time (parameters 77.10...77.18)

¢ node number (parameter 76.22).

Fixed sequence transfers the master status to the next node number. For example, if
pump 1 is the master and the start order is 1-2-3-4, then after autochange pump 2 will
be the master and the start order becomes 2-3-4-1. If the next master pump is not
running when autochange is triggered, it will be started and master status will be
transferred to that pump when it has completed start up ramping.

Note that fixed sequence autochange requires that one pump can be started or that
all pumps (the number of pumps equals the maximum pump count) are running
before autochange can be done. For example, if you have 8 pumps and the
maximum has been set to 3, and 3 pumps are running, autochange will not occur until
the third pump is stopped, because otherwise the start order would not be correct (it
is not possible to exceed the maximum number of pumps). However, in this example,
if the maximum has been set to 8 and all 8 pumps are running, autochange will occur.

If you do not want some specific pump to be a master (for example if the pump does
not have process feedback connected), set parameter 76.23 Master enable for that
pump to False. This way the pump will be bypassed when transferring master status
during the autochange.

The master enable parameter can also be connected to other bit sources, for
example supervision, to prevent the pump from being a master after some event has
occurred (if for example Al was broken).

If the running master loses its ability to be the master, the system tries to recover from
this as fast as possible by selecting the new master and starting new pumps if
needed.

The IPC system communicates via the 12| bus connected to EFB by sending
reference, status, run time and other system information between the pumps. If there
is a communication loss between pumps when using fixed sequence, the pump with
the lowest node number becomes the new master for a network segment that did not
yet have an active master. With even wear, the next master selection is based on the
even wear logic. When pumps can again communicate with each other, the master
pump with the lowest node number remains the master while the active master from
the other network segment releases the master status after some delay.

If a pump does not see any other pumps, it will wait for the time defined in parameter
40.33 Set 1 integration time before it starts pumping. If the system is at setpoint when
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the time has passed, the single pump will not start in order to not interfere with the
system.

Settings

Parameter group 76 Multipump configuration (page 624)
Parameter group 77 Multipump maintenance and monitoring (page 636).
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Application example: IPC system with three drives and three pumps

In this example three drives with three pumps are connected to work in cooperation.
The example simulates how the pressure sensor controls the system. The external
pressure sensor needs to be connected to the system and it will send the information
to the drive, which controls the operation of the pump as well as the follower drives.

The individual pumps can be tested in Hand mode (local control) which gives the
ability to set the speed from the control panel. The drives can be started and stopped
via Hand and Off buttons on the control panel.

To operate the IPC system, the system needs to be operated in Auto mode (remote
control) and with PID closed loop control. PID setpoint is set as constant setpoint and
the pressure transmitter used as process feedback is wired to analog input 2.

To start the system, the following digital inputs are used: DI1 Enable start of the
system (Start / Stop) and DI4 Start interlock (dry pump sensor connection).

Notes:

e If any interlock is not satisfied (see parameters 20.40 Run permissive ... 20.44
Start interlock 4) the drive will not be allowed to run.

« IPC system requires that all the drives are programmed with the same firmware
version. Drives with a different firmware version from the master will generate an
IPC version mismatch warning because the internal checksum will have a
mismatch.

Wiring diagram

Signal
splitter

Drive 1 Drive 2 Drive 3

Pressure ~ 4MA..
transmitter 20 MA

Relay K

Start/|
Stop|—

K1 start
interlock

Embedded tieldbus Embedded fieldbus

Seal leakage )
sensor 29 Br \/ i L H \/:\ = 25 B+
30 A- w [2s [ 30 [ a1 | 30 A
T DGND | B+ DGND. 31 DGND
Tom | _ow ] |
[_Bes [ onv | [ sas [ oFF |

Note: If a current signal is used, use a signal splitter to connect the sensor signal to
all drives that may take on the master role.
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Voltage signal can also be used for sensor feedback. This allows chaining the sensor
signal. The distance should be a consideration on the signal type.

Quick steps — Programming summary

Start up all three drives normally (see section How to start up the drive on page 26).

Configure IPC in the first drive

By setting up the first drive you can replicate the drive parameters using the
synchronization feature under Select Shared settings below. This speeds up the
commissioning process and helps to avoid mistakes.

Menu > Primary settings > Pump features

¢ Select Multipump control
¢ Select and edit Pumping mode: Intelligent pump control (IPC)
e Press Next

« Edit Node number: (This number must be unique for each drive in the IPC
system. In this example, we are using 1 for the first drive, 2 for the second
drive and 3 for the third drive.)

¢ Press Next

« Select Settings for this pump
« Edit Drive name: (Keep the default name or give a uniqgue name.)
« Edit Node number: (Enter Node number if not already given above.)

¢ Select ] Can be master. (In this example all three drives can act as a
master. Redundant operation requires moving master. If this is not selected,
the drive can only operate as a follower.)

e Edit Prefer this pump: