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Introduction to the guide

What this chapter contains
This chapter contains general information on themanual. It also contains information
on the compatibility, safety and intended audience.

Applicability
Thisdocument is a supplement toACS380machinery control programfirmwaremanual
(3AXD50000029275 [English]). This manual is applicable to ACS380 antisway
application.

This supplementcontainsonly information relevant to theACS380antiswayapplication.
For informationongeneral firmware-related issues (parameters, faults,warnings etc.)
concerning the ACS380 control program, see ACS380 machinery control program
firmware manual (3AXD50000029275 [English]).

Safety instructions
Obey all safety instructions delivered with the drive.

• Read the complete safety instructions 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.

Target audience
This manual is intended for people who design, commission, or operate the drive
system.

1
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Related manuals

CodeName

Drive hardware manuals

3AXD50000029274ACS380 drives hardware manual

Drive firmware manuals

3AXD50000029275ACS380 machinery control program firmware manual

Terms and abbreviations
SeeACS380machinerycontrolprogramfirmwaremanual (3AXD50000029275 [English]).
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Program features

Note: Adaptive programming and the user lock function are not available when the
antisway application is installed.

The antisway application is designed to prevent unnecessary sway of a crane load. It
gives the crane operator a better control of the crane.

The antisway applicationworkswithout any additional antisway sensors. The function
needs to know the total pendulum arm length to define the time constant of the sway
that can control the trolley and long travel accelerations and decelerations.

Constant acceleration
A simple way to prevent load swing is to choose an acceleration time that is equal to
the pendulum’s time constant. The acceleration or deceleration timewill be set based
on the rope length. The figure below shows the speed profile during acceleration.

2
Program features 9



A - Given speed reference1 - Stationary

B - Antisway-modified reference to the drive2 - Accelerating

C - Calculated sway3 - Constant speed

4 - Decelerating

Antisway offset
The offset value is added with the actual rope length received from the hoist drive.
The final offset is added to the pendulum arm length (from the hoist drive) and this
result is used by the antisway application.

Pendulum Arm length
The pendulum arm length is the sum of the hook position and the offset value. The
Tau value is displayed by parameter 47.08 (Antisway Tau value).

Antisway Ramp time
The acceleration/deceleration time 2 value is used when the antisway feature is
enabled. Acceleration/ Declaration is calculated from the Tau value.
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Commissioning
This section describes the parameters that you need to define to operate the drive
with theantisway function. Formore informationon theantisway functionparameters,
see chapter Program features. For information on how to set parameters, please see
ACS380 machinery control program firmware manual (3AXD50000029275).

Installation
First install the application software package in the drive.When the package has been
installed, check that the control and signal wirings of the drive are correct for the
intended purpose (hoist or travel).

When the wirings are correct for the Hoist option or the Travel option, set the value
of parameter 96.04 (Macro select) to match the macro you want to use: 1 (Hoist) or 2
(Travel CT/LT).

Then follow the appropriate instructions below, based on your selection.

3
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Hoist macro
If you want to use the Hoist functionality, make sure that the Hoist macro is selected
and the drive wirings are correct for that macro. Then follow these steps:

1. Enter the correct motor data values in parameter group 99 (Motor data).

2. Do a normal or advanced ID run in vector control mode. For instructions on how
to do the ID run, see ACS380 machinery control program Firmware manual
(3AXD50000029275).

3. Define the minimum speed and maximum speed values in parameter group 30
(Limits).
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4. Set thestart/stopmodeparameters inparametergroup20 (Start/stop/direction).

5. Set the speed reference parameters in parameter group 22 (Speed reference
selection).

6. Set the AI1 scale minimum and maximum values (parameters 12.19 and 12.20).

After the above steps, set the hoist parameters (group 47) to their correct values, as
described in section Hoist drive parameters.
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￭ Hoist macro commission final steps
After you have performed the steps described above, do the following:

1. Check the AO1 value. The AO1 value can be defined either as voltage or as current
output. Make sure it matches the Travel drive AI1 input setting.

2. Set parameter 13.18 (AO1 source max) to match parameter 47.14, which is the
maximum pendulum length (in meters). The value of parameter 13.19 should be 4
mA to match with Travel drive AI1 setting.

Note: If you use the Travel drive in Profinet Control mode, make sure that the Hoist
drive parameter 47.03 (page 24) (Rope Final Length)matches the Profinet Travel drive
parameter 47.03.
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Travel CL/LT macro
To use the Travel functionality,make sure that the Travel CL/LTmacro is selected and
the drive wirings are correct for that macro. Then follow these steps:

￭ DI Mode
If you use the Travel CL/LT macro in DI Mode, i.e. the value of parameter 47.18 (DI or
Profinet control) is 0, follow these steps:

1. Enter the correct motor data values in parameter group 99 (Motor data).

2. Do a normal or advanced ID run in vector control mode. For instructions on how
to do the ID run, see ACS380 machinery control program Firmware manual
(3AXD50000029275).

3. Define the minimum speed and maximum speed values in parameter group 30
(Limits).

4. Check parameter 7.35 (Drive configuration) to ensure that the drive detects the
module correctly.
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5. Make sure that thedrive hardwarehasbeen set up correctly: TheHoist drive analog
output must be connected to the Travel drive analog input.

6. Copy the rope length value from the Hoist drive (AO1) to the Travel drive (AI1).
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Check that the value of parameter 12.20 (AI1 scaled at AI1 max) matches the value
of parameter 47.14 (Maximum pendulum length).

7. Configure the Antisway parameters in Group 47 as described in section Travel
drive parameters.

￭ Profinet mode
If you use the Travel CL/LT macro in Profinet mode, i.e. the value of parameter 47.18
(DI or Profinet control) is 1, follow these steps:

1. Check parameter 7.35 (Drive configuration) to ensure that the drive detects the
module correctly. One of the following values should be detected:

• 3 = FENA-21
• 14 = FPNO-21

2. Set the Profinet communication settings. In Profinet communication settings,
the standard PLC configuration has be made:
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• Configure the Hoist Drive To PLC data as follows:

• Configure the PLC To Travel Drive Data:
When sending and receiving the hoisted length, float values aremore accurate
than 16-bit Integer values. They will also consume twowords ofmemory: one
for the high word and the other for the low word.
The Profinet communication loss function can be either a warning or a fault,
depending on usage. Every time you make a change in the FBA settings, you
have to refresh the settings.
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3. Enter the correct motor data values in parameter group 99 (Motor data).

4. Do a normal or advanced ID run in vector control mode. For instructions on how
to do the ID run, see ACS380 machinery control program Firmware manual
(3AXD50000029275).

5. Define the minimum speed and maximum speed values in parameter group 30
(Limits).

6. Configure the Antisway parameters in Group 47 as described in section Travel
drive parameters.
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If the Antisway functionality is needed, make sure that the values of parameters
47.12 (Antisway enable) and 47.15 (Vector/Scalar Mode) are both 1.
From the Hoist drive, the value of parameter 47.3 (Rope Final Length) is passed
to the fieldbus.
In the Travel drive, the hoisted length value received from the fieldbus is copied
into parameter 47.3 (Rope Final Length).

7. Make sure that the drive functions correctly with the Profinet Control Word,
Reference 1 Speed Setpoint, and hoisted length values:
• Control Word (CW):

• CW.12 = Offset Selection Bit
• CW.13 = Antisway Enable Bit

• Status Word (SW):
Ref1 = Reference 1 Speed Setpoint•

The hoisted length value is stored in parameter 47.3 (Rope Final Length).

8. Make sure that the values of parameters 47.12 (Antisway enable) and 47.15
(Vector/Scalar Mode) are both 1.
The values that must be entered in the drive Control Word are as follows:

NameBit

Off1 control0

Off2 control1

Off3 control2

Run3

Ramp out zero4

Ramp hold5

Ramp in zero6

Reset7

Inching 18

Inching 29

Remote cmd10

Ext ctrl loc11

not used12...15

Use the following Control Word integer value sequences:
• Antisway-enabled run with offset 1:

1142 → 1143 → 9342 (Stop & Antisway Enabled) → 9343 (Run With Antisway) →
1150 (Stop & Antisway
Disabled) → 9342 (Stop & Antisway Enabled) → 9343(Run With Antisway).

• Antisway-enabled run with offset 2:
1142→1143→13438 (Stop&AntiswayEnabled)→13439→ (RunWithAntisway)
→ 1150 (Stop &
Antisway Disabled) → 13438 (Stop & Antisway Enabled) → 13439 → (Run With
Antisway).
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• Other antisway-enabled run:
Set the CW.13 bit (Antisway Bit) & CW.12 into either 0 or 1 depending on the
offset required. Then use the normal CW sequence:
1142 → 1143 → 1151 → 1150 → 1151 →…

• Normal run without antisway:
1142 → 1143 → 1151 → 1150 → 1151 →…

Note: The antisway & offset values should be selected before the drive run. Also do
not specify the next setpoint without reaching the previous setpoint.

￭ Travel macro commission final steps
1. Check the Start/Stop/Direction and Speed Selection configurations.

The Start/Stop/Direction configuration is same for both control modes. Either
DI mode or Profinet mode will be active, based on the Ext1/Ext2 selection.
Set the value of parameter 22.21.1 (Direction Enable Constant Speed) as 1.
In DI mode, set the values as follows:
• parameter 22.22 = DIO1
• paremeter 22.23 = DIO2
In Profinet mode, set the values as follows:
• parameter 22.22 = Always Off
• parameter 22.23 = Always Off
Also set the constant speed values as 0.

2. Check that the drive functions correctly with the following IOs:
• DI1 : start/stop drive
• DI2 : direction change, if required
• DIO1: constant speed 1 selection
• DIO2: constant speed 2 selection
• DI3 : offset selection
• DI4 : antisway enable

Note: Enable antisway before you start the drive.
• AI1 scaled value: hoisted rope length

Note: AI1 is used for receiving the hoisted rope length for the Travel drive. Therefore
it cannot be used for speed or frequency reference input.
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Parameters

Contents of this chapter
This chapter describes the service level parameters of the ACS380 crane antisway
program application.

Parameter listing
This section lists only the parameters that are relevant to theACS380antisway control
program. Parameters for the Hoist and Travel macros are listed separately.

4
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￭ 47 Antisway parameters

Hoist drive parameters

The following drive parameters are used for the Hoist macro. Set the parameters so
that they match the operating environment.

DefaultDescriptionNameNo.

0.000The value of the hoist drum radius (in
meters).Hoist Drum Radius47.01

0.000The final value of the hoist rope length
(in meters) before power off.

Roped Length Stored47.02

0.000The final value of the hoist rope length
(in meters) after all calculations.

Rope Final Length47.03

0.000The gear box ratio value.Gear Box Ratio47.04

0The number of ropes used for hoist.Number Of Ropes47.11

0The maximum pendulum arm length (in
meters) from hoist drum to floor level.

Maximum Pendulum Length47.14
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Travel drive parameters

The following drive parameters are used for the Travel macro. Set the parameters so
that they match the operating environment.

DefaultDescriptionNameNo.

0.000The final value of the hoist rope length
(in meters) after all calculations.

Rope Final Length47.03

When using the Travel macro in Profinet
mode, the data from the hoist drive will
be moved to this parameter only.

0.000This offset value (in meters) is added
with theactual rope length received from
Hoist drive via analog input or via
Profinet data.

Antisway Offset 147.05

Offset value selection is based on DI3 or
control word bit 12:

0 = Offset 1 is selected.

1 = Offset 2 is selected.

0.000See parameter 47.05.Antisway Offset 247.06

0.000The final Tau calculation canbe adjusted
by using a trim factor to overcome the
mechanical friction.

Antisway Friction Trim47.07

Supported values are 0.75...1.25.

0.000The value of this parameter shows the
calculatedTau value to verify the acceler-
ation/deceleration time.

Tau Value47.08

Note: This parameter value is read-only.
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DefaultDescriptionNameNo.

0Enable or disable the antisway feature.Antisway Enable47.12

If if this parameter is on, the software
can enable the antisway feature as re-
quired.

DescriptionValue

The antisway feature is dis-
abled.

0

The antisway feature is en-
abled.

1

0The antisway feature will be automatic-
ally disabled if the speed reference is
below the value of this parameter.

Antisway Minimum Speed47.13

Normally given as 100 rpm.

0The maximum pendulum arm length (in
meters) from the hoist drum to floor
level.

Maximum Pendulum Length47.14

0This parameter is 0 for vector and 1 for
scalar mode.

Vector/Scalar Mode (read only)47.15

Note: Only available with the Travel
macro.

0Enter the time to make antisway
timeout, usually given as 5seconds

Antisway Timeout Time47.16

Note: Only available with the Travel
macro.

0This read-only parameter displays the
ramp set used for the Travel macro.

Ramp Selected (Read Only)47.17

DescriptionValue

Acc1/Dec10

Acc2/Dec21

Note: Only available with the Travel
macro.

0Select between DI and Profinet control
mode.

DI or Profinet Control47.18

DescriptionValue

DI control0

Profinet control1

0 = DI control

1 = Profinet control

Note: Only available with the Travel
macro.
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Fault tracing

Contents of this chapter
This section listswarning and faultmessages includingpossible causes and corrective
actions. This section contains the faults and warnings that are specific only for the
ACS380 crane antisway control program. See ACS380 machinery control program
firmware manual (3AXD50000029275 [English]) for the other warnings and faults.

Warning messages

What to doCauseWarningCode
(hex)

If the speed ramp time ismore than
the timeout value, an antisway
timeout warning will be triggered.
In this case the drive follows the
acceleration/deceleration time 1.

Antisway timeout (Tau value calcu-
lated fromthemaximumpendulum
length + 5 seconds).

Antisway timeoutA981

5
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Further information
—

Product and service inquiries
Address any inquiries about the product to your local ABB representative, quoting the type
designation and serial number of the unit in question. A listingof ABBsales, support and service
contacts can be found by navigating to www.abb.com/contact-centers.

Product training
For information on ABB product training, navigate to new.abb.com/service/training.

Providing feedback on ABB manuals
Your comments on our manuals are welcome. Navigate to forms.abb.com/form-26567.

Document library on the Internet
You can find manuals and other product documents in PDF format on the Internet at
www.abb.com/drives/documents.
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