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Introduction to the manual

What this chapter contains

The chapter includes a description of the contents of the manual. In addition it
contains information about the compatibility, safety and intended audience.

Compatibility

The manual is compatible with ACSM1 Motion Control program version UMFI1510
and later. See parameter 9.04 FIRMWARE VER or PC tool (View - Properties).

Safety instructions

Follow all safety instructions delivered with the drive.

+ Read the complete safety instructions before you install, commission, or use
the drive. The complete safety instructions are given at the beginning of the
Hardware Manual.

* Read the software function specific warnings and notes before changing the
default settings of the function. For each function, the warnings and notes are
given in this manual in the section describing the related user-adjustable
parameters.

Reader

The reader of the manual is expected to know the standard electrical wiring
practices, electronic components, and electrical schematic symbols.

Introduction to the manual
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Contents

The manual consists of the following chapters:

» Start-up instructs in setting up the control program and how to control the drive
through the I/O interface.

* Drive programming using PC tools introduces programming via PC tool
(DriveStudio and/or DriveSPC).

» Drive control and features describes the control locations and operation modes of
the drive, and the features of the application program.

» Default connections of the control unit presents the default connections of the
JCU Control Unit.

» Parameters and firmware blocks describes the drive parameters and firmware
function blocks.

* Parameter data contains more information on the parameters of the drive.

* Fault tracing lists the warning and fault messages with the possible causes and
remedies.

» Standard function blocks
* Application program template

» Appendix A — Fieldbus control describes the communication between the drive
and a fieldbus.

» Appendix B — Drive-to-drive link describes the communication between drives
connected together by the drive-to-drive link.

» Appendix C — Homing methods describes homing methods 1...35.
* Appendix D — Application examples.

» Appendix E — Control chain and drive logic diagrams.

Product and service inquiries

Address any inquiries about the product to your local ABB representative, quoting
the type code and serial number of the unit in question. A listing of ABB sales,
support and service contacts can be found by navigating to www.abb.com/drives and
selecting Drives — Sales, Support and Service network.

Product training

For information on ABB product training, navigate to www.abb.com/drives and select
Drives — Training courses.

Providing feedback on ABB Drives manuals

Your comments on our manuals are welcome. Go to www.abb.com/drives and select
Document Library — Manuals feedback form (LV AC drives).

Introduction to the manual
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Start-up

What this chapter contains

This chapter describes the basic start-up procedure of the drive and instructs in how
to control the drive through the 1/O interface.

How to start up the drive

The drive can be operated:
* locally from PC tool or control panel
+ externally via I/0 connections or fieldbus interface.

The start-up procedure presented uses the DriveStudio PC tool program. Drive
references and signals can be monitored with DriveStudio (Data Logger or Monitor
Window). For instructions on how to use DriveStudio, see DriveStudio User Manual
[BAFE68749026 (English)].

The start-up procedure includes actions which need to be performed only when the
drive is powered up for the first time (e.g. entering the motor data). After the first
start-up, the drive can be powered up without using these start-up functions. The
start-up procedure can be repeated later if start-up data needs to be changed.

In addition to the PC tool commissioning and drive power-up, the start-up procedure
includes the following steps:

» entering the motor data and performing the motor identification run
» setting up the encoder/resolver communication

» checking the emergency stop and Safe Torque Off circuits

» setting up the voltage control

» setting the drive limits

» setting up the motor overtemperature protection

» tuning the speed controller

» setting up the fieldbus control.

If an alarm or a fault is generated during the start-up, see chapter Fault tracing for
the possible causes and remedies. If problems continue, disconnect the main power
and wait 5 minutes for the intermediate circuit capacitors to discharge and check the
drive and motor connections.

Before you start, ensure you have the motor nameplate and encoder data (if
needed) at your hand.

Start-up
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The safety instructions must be followed during the start-up procedure. See the safety

Q The start-up may only be carried out by a qualified electrician.

instructions on the first pages of the appropriate hardware manual.

O | Check the installation. See the installation checklist in the appropriate hardware manual.
O | 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 (99.13 IDRUN MODE = (1) Normal) 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.

O | Install the DriveStudio PC tool onto the PC. Install also DriveSPC if block programming is
needed. For instructions, see DriveStudio User Manual [3AFE68749026 (English)] and
DriveSPC User Manual [3AFE68836590 (English)].

O | Connect the drive to the PC:

Connect the other end of the communication cable (OPCA-02, code: 68239745) to the panel
link of the drive. Connect the other end of the communication cable via USB adapter or
directly to the PC serial port.

0 | Switch the power on. 7-segment display:

~g
Note: The drive will indicate an alarm (2021 NO MOTOR DATA) until the motor data is entered later
in this procedure. This is completely normal.

LI | Start the DriveStudio program by clicking the DriveStudio icon on the
PC desktop. %‘5

DrriveStudia,
= =]

LI | Check whether an application program exists using the DriveStudio
tool. If it does, the rows SOLUTION PROGRAM (SP) and SP EMPTY
TEMPLATE are displayed in drive properties (View - Properties,

Software category).

If an application program already exists, NOTE that some of the drive
functions may have been disabled. ENSURE that the application
program is suitable for your drive application.

0 | Switch to local control to ensure that external control is disabled by

clicking the Take/Release button of the DriveStudio tool control panel. i

Start-up
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Open the parameter and signal list by selecting the Parameter
Browser of the appropriate drive.

n Patarneker Browser

Select the language.

Parameters are set as follows:

Select the parameter group (in this case 99 START-UP DATA) by
double-clicking it. Select the appropriate parameter by double-clicking
it and set the new value.

99.01 LANGUAGE

Select the motor type: asynchronous or permanent magnet motor.

99.04 MOTOR TYPE

Select the motor control mode. DTC is suitable for most cases. For
information on scalar control, see parameter 99.05 MOTOR CTRL
MODE.

99.05 MOTOR CTRL
MODE

Enter the motor data from the motor nameplate.
Asynchronous motor nameplate example:

& ABB Motors CE€ gos

3 ~ motor M2AA 200 MLA 4
IEC 200 M/L 55 [+
|N0
[Ins.cl. F IP 55
v Hz [kW | r/min [ A |cos ®[laiN|tE/s
690Y [ 50 |30 [1475 [ 3255 [0.83
400D [ 50 [30 [1475 [ 56 [0.83
660Y | 50 | 30 | 1470 | 34 | 0.83 380V
380D | 50 | 30 [1470 | 59 |0.83 | --— mains
415D | 50 | 30 [1475 [ 54 |0.83
440D | 60 | 35 |1770 | 59 | 0.83 voltage
Cat.no _ 3GAA 202 001 - ADA
6312/C3 &8 6210/C3 [ 180 kg
IEC 34-1
& o

Permanent magnet motor nameplate example:

AL ED EP
FREPEP 1 </S536N4008E43C10

lo/ln S1/95A IP65
Ip c/8A Insulation class F
To/Tn 10.5/10.5 Nm

Tp 31.5 Nm

Pn 3.3 kw

Fn 200 Hz

Nn 3000 r/min

Bemf @ Nn 208.7 V@ r/min
Feedback RESOLVER
Brake Vdc

68847184AA12345
\\ 01/8007

TS 4836

Made in Japan )/

With DTC control (99.05 MOTOR CTRL MODE = (0) DTC) at least
parameters 99.06...99.10 must be set. Better control accuracy can be
achieved by setting also parameters 99.11...99.12.

Note: Set the motor data
to exactly the same value
as on the motor
nameplate. For example,
if the motor nominal
speed is 1470 rpm on the
nameplate, setting the
value of parameter 99.09
MOT NOM SPEED to
1500 rpm results in
wrong operation of the
drive.

Start-up
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- motor nominal current

Allowed range: approximately 1/6 - I, ... 2 - I, of the drive (0...2 - I,,4 if parameter
99.05 MOTOR CTRL MODE = (1) Scalar). With multimotor drives, see section
Multimotor drives on page 19.

- motor nominal voltage

Allowed range: 1/6 - Uy, ... 2 - Uy of the drive. (Uy refers to the highest voltage in each
of the nominal voltage range, i.e. 480 V AC for ACSM1-04).

With permanent magnet motors: The nominal voltage is the BackEMF voltage (at
motor nominal speed). If the voltage is given as voltage per rpm, e.g. 60 V per

1000 rpm, the voltage for 3000 rpm nominal speed is 3 x 60 V =180 V.

Note that the nominal voltage is not equal to the equivalent DC motor voltage
(E.D.C.M.) value given by some motor manufactures. The nominal voltage can be
calculated by dividing the E.D.C.M. voltage by 1.7 (= square root of 3).

- motor nominal frequency
Range: 5...500 Hz. With multimotor drives, see section Multimotor drives on page 19.

With permanent magnet motor: If the frequency is not given on the motor nameplate, it
has to be calculated with the following formula:

f=nxp/60

where p = number of pole pairs, n = motor nominal speed.

- motor nominal speed

Range: 0...10000 rpm. With multimotor drives, see section Multimotor drives on
page 19.

- motor nominal power

Range: 0...10000 kW. With multimotor drives, see section Multimotor drives on
page 19.

- motor nominal cos¢ (not applicable for permanent magnet motors).
This value can be set for better DTC control accuracy. If value is not
given by the motor manufacturer, use value 0 (i.e. default value).
Range: 0...1.

- motor nominal shaft torque. This value can be set for better DTC

99.06 MOT NOM
CURRENT

99.07 MOT NOM
VOLTAGE

99.08 MOT NOM FREQ

99.09 MOT NOM SPEED

99.10 MOT NOM

POWER

99.11 MOT NOM COSFII

99.12 MOT NOM

control accuracy. If value is not given by the motor manufacturer, use | TORQUE
value O (i.e. default value).
Range: 0...2147483.647 Nm.
L | After the motor parameters have been set, alarm ID-RUN is generated | Alarm:
to inform that the ID run needs to be performed. ID-RUN

Start-up
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Check that the motors have the same relative slip (only for
asynchronous motors), nominal voltage and number of poles. If the
manufacturer motor data is insufficient, use the following formulas to
calculate the slip and the number of poles:

p (%

f, - 60
s p

Ng—n
=N 100%
ng

S =

where

p = number of pole pairs (= motor pole number / 2)
fy = motor nominal frequency [Hz]

ny = motor nominal speed [rpm]

s = motor slip [%]

ng = motor synchronous speed [rpm].

Set the sum of the motor nominal currents.

99.06 MOT NOM
CURRENT

Set the nominal motor frequencies. Frequencies must be the same.

99.08 MOT NOM FREQ

Set the sum of the motor nominal powers.

If the motor powers are close to each other or the same but the
nominal speeds vary slightly, parameter 99.09 MOT NOM SPEED can
be set to an average value of the motor speeds.

99.10 MOT NOM
POWER

99.09 MOT NOM SPEED

If the control unit of the drive is powered from an external power
supply (as specified in Hardware Manual), set parameter 95.01 CTRL
UNIT SUPPLY to EXTERNAL 24V.

95.01 CTRL UNIT
SUPPLY

If the drive is equipped with an external choke (specified in Hardware
Manual), set parameter 95.02 EXTERNAL CHOKE to YES.

95.02 EXTERNAL
CHOKE

Select how the drive reacts when motor overtemperature is detected.

45.01 MOT TEMP PROT

Select the motor temperature protection: motor thermal model or
motor temperature measurement. For motor temperature
measurement connections, see section Temperature sensors on
page 43.

45.02 MOT TEMP
SOURCE

Start-up
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50...100% of the nominal speed during the ID run. ENSURE THAT IT IS SAFE TO

Q WARNING! With Normal or Reduced ID run the motor will run at up to approximately
RUN THE MOTOR BEFORE PERFORMING THE ID RUN!

Note: Ensure that possible Safe Torque Off and emergency stop circuits are closed during the ID
run.

L1 | Check the direction of rotation of the motor before starting the ID run. When drive output
During the run (Normal or Reduced), the motor will rotate in the phases U2, V2 and
forward direction. W?2 are connected to

the corresponding
motor terminals:

forward

direction
reverse
direction

7

2707

7

77177

Start-up
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Select the motor identification method by parameter 99.13 IDRUN
MODE. During the Motor ID run, the drive will identify the
characteristics of the motor for optimum motor control. The ID run is
performed at the next start of the drive.

Note: The motor shaft must NOT be locked and the load torque must be < 20% during
Normal or Reduced ID run. With permanent magnet motor this restriction applies also
when Standstill ID run is selected.

Note: Mechanical brake (if present) is not opened during the ID run.

Note: The ID run cannot be performed if par. 99.05 MOTOR CTRL MODE = (1)
Scalar.

NORMAL ID run should be selected whenever possible.

Note: The driven machinery must be de-coupled from the motor with Normal ID run if
« the load torque is higher than 20%, or

« the machinery is not able to withstand the nominal torque transient during the 1D run.
The REDUCED ID run should be selected instead of the Normal ID
run if the mechanical losses are higher than 20%, i.e. the motor
cannot be de-coupled from the driven equipment, or full flux is
required to keep the motor brake open (conical motor).

The STANDSTILL ID run should be selected only if the Normal or
Reduced ID run is not possible due to the restrictions caused by the
connected mechanics (e.g. with lift or crane applications).

AUTOPHASING can only be selected after the Normal/Reduced/
Standstill ID run has been performed once. Autophasing is used when
an absolute encoder or a resolver (or encoder with commutation
signals) has been added/changed to a permanent magnet motor, but
there is no need to perform the Normal/Reduced/Standstill ID run
again. See parameter 11.07 AUTOPHASING MODE on page 119 for
information on autophasing modes, and section Autophasing on page
41.

99.13 IDRUN MODE

11.07 AUTOPHASING
MODE

Check the drive limits. The following must apply for all ID run methods:
* 20.05 MAXIMUM CURRENT > 99.06 MOT NOM CURRENT

In addition, the following must apply for Reduced and Normal ID run:
* 20.01 MAXIMUM SPEED > 50% of synchronous speed of the motor
+20.02 MINIMUM SPEED <0

* supply voltage > 66% of 99.07 MOT NOM VOLTAGE

* 20.06 MAXIMUM TORQUE > 100% (asynchronous machines with
Normal ID run only)

* 20.06 MAXIMUM TORQUE > 30% (asynchronous machines with
Reduced ID run, and permanent magnet motors).

When the ID run has been successfully completed, set the limit values
as required by the application.

Start-up
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O | Start the motor to activate the ID run.
Note: RUN ENABLE must be active. ®
10.09 RUN ENABLE
ID run is indicated by alarm ID-RUN and by a rotating display on the | Alarm: ID-RUN
7-segment display. _
7-segment display:
rotating display\/
LI | If the ID run is not successfully completed, fault ID-RUN FAULT is Fault
generated_ ID-RUN FAULT

An encoder/resolver feedback can be used for more accurate motor control.

Follow these instructions when encoder/resolver interface module FEN-xx is installed in drive
option Slot 1 or 2. Note: Two encoder interface modules of the same type are not allowed.

U | Select the used encoder/resolver. For more information, see 90.01 ENCODER 1 SEL /
parameter group 90 ENC MODULE SEL on page 239. 90.02 ENCODER 2 SEL
LI | Set other necessary encoder/resolver parameters: 91.01...91.31/
- Absolute encoder parameters (group 91, page 243) 92.01...92.03 /
- Resolver parameters (group 92, page 248). 93.01...93.22
- Pulse encoder parameters (group 93, page 249).
[l | Set parameter 90.10 ENC PAR REFRESH to (1) Configure so that the | 90.10 ENC PAR
new parameter settings take effect. REFRESH

Follow these instructions when encoder/resolver interface module FEN-xx is installed in drive
option Slot 1 or 2. Note: Two encoder interface modules of the same type are not allowed.

L1 | Set parameter 22.01 SPEED FB SEL to (0) Estimated. 22.01 SPEED FB SEL
U | Enter a small speed reference value (for example 3% of the nominal
motor speed). fad
TP
LI | Start the motor.
104
L1 | Check that the estimated (1.14 SPEED ESTIMATED) and actual 1.14 SPEED
ESTIMATED

speed (1.08 ENCODER 1 SPEED / 1.10 ENCODER 2 SPEED) are
equal. If the values differ, check the encoder/resolver parameter
settings.

Hint: If the actual speed (with absolute or pulse encoder) differs form the

reference value by a factor of 2, check the pulse number setting (91.01 SINE
COSINE NR/93.01 ENC1 PULSE NR/93.11 ENC2 PULSE NR).

1.08 ENCODER 1
SPEED/

1.10 ENCODER 2
SPEED

Start-up




23

If the direction of rotation is selected as forward, check that the actual
speed (1.08 ENCODER 1 SPEED / 1.10 ENCODER 2 SPEED) is
positive:

« If the actual direction of rotation is forward and the actual speed
negative, the phasing of the pulse encoder wires is reversed.

« If the actual direction of rotation is reverse and the actual speed
negative, the motor cables are incorrectly connected.
Changing the connection:

Disconnect the main power, and wait for 5 minutes for the intermediate circuit
capacitors to discharge. Do the necessary changes. Switch the power on and start the
motor again. Check that the estimated and actual speed values are correct.

« If the direction of rotation is selected as reverse, the actual speed
must be negative.

Note: Resolver autotuning routines should always be performed after
resolver cable connection has been modified. Autotuning routines can
be activated by setting parameter 92.02 EXC SIGNAL AMPL or 92.03
EXC SIGNAL FREQ, and then setting parameter 90.10 ENC PAR
REFRESH to (1) Configure. If the resolver is used with a permanent
magnet motor, an AUTOPHASING ID run should be performed as
well.

1.08 ENCODER 1
SPEED/

1.10 ENCODER 2
SPEED

Stop the motor.

@

Set parameter 22.01 SPEED FB SEL to (1) Enc1 speed or (2) Enc2
speed.

If the speed feedback cannot be used in motor control: In special
applications parameter 40.06 FORCE OPEN LOOP must be set to
TRUE.

22.01 SPEED FB SEL

Note: Speed filtering needs to be adjusted especially when the
encoder pulse number is small. See section Speed filtering on page
25.

If there is an emergency stop circuit in use, check that the circuit
functions (emergency stop signal is connected to the digital input
which is selected as the source for the emergency stop activation).

10.10 EM STOP OFF3 or
10.11 EM STOP OFF1

(emergency stop control
through fieldbus 2.12
FBA MAIN CW bits 2...4)

Start-up
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The Safe Torque Off function disables the control voltage of the power semiconductors of the drive
output stage, thus preventing the inverter from generating the voltage required to rotate the motor.
For Safe Torque Off wiring, see the appropriate hardware manual.

O | If there is a Safe Torque Off circuit in use, check that the circuit
functions.

LI | Selects how the drive reacts when the Safe Torque Off function is 46.07 STO DIAGNOSTIC
active (i.e. when the control voltage of the power semiconductors of
the drive output stage is disabled).

If the DC voltage drops due to input power cut off, the undervoltage controller will automatically
decrease the motor torque in order to keep the voltage above the lower limit.

To prevent the DC voltage from exceeding the overvoltage control limit, the overvoltage controller
automatically decreases the generating torque when the limit is reached.

When the overvoltage controller is limiting the generating torque, quick deceleration of the motor is
not possible. Thus electrical braking (brake chopper and brake resistor) is needed in some
applications to allow the drive to dissipate regenerative energy. The chopper connects the brake
resistor to the intermediate circuit of the drive whenever the DC voltage exceeds the maximum limit.

O | Check that the overvoltage and undervoltage controllers are active. 47.01 OVERVOLTAGE
CTRL
47.02 UNDERVOLT
CTRL
[ If the application requires a brake resistor (the drive has a built-in 48.01...48.07
brake chopper): 47.01 OVERVOLTAGE
* Set the brake chopper and resistor settings. CTRL
Note: When a brake chopper and resistor are used, the overvoltage
controller must be deactivated by parameter 47.01 OVERVOLTAGE
CTRL.
* Check that the connection functions.
For more information on the brake resistor connection, see the
appropriate hardware manual.
O | Select the start function. 11.01 START MODE

Setting 11.01 START MODE to (2) Automatic selects a general-
purpose start function. This setting also makes flying start (starting to
a rotating motor) possible.

The highest possible starting torque is achieved when 11.01 START
MODE is set to (0) Fast (automatic optimised DC magnetising) or (1)
Const time (constant DC magnetising with user-defined magnetising
time).

Note: When 11.01 START MODE setting is (0) Fast or (1) Const time,
flying start (start to a rotating motor) is not possible.

Start-up
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O | Set the operation limits according to the process requirements. 20.01...20.07
Note: If load torque is suddenly lost when the drive is operating in
torque control mode, the drive will rush to the defined negative or
positive maximum speed. For safe operation, ensure the set limits are
suitable for your application.
L | Setthe alarm and fault limits for the motor overtemperature protection.| 45.03 MOT TEMP ALM
LIM
45.04 MOT TEMP FLT
LIM
L1 | Set the typical ambient temperature of the motor. 45.05 AMBIENT TEMP
[0 | When 45.02 MOT TEMP SOURCE is set to (0) ESTIMATED, the 45.06 MOT LOAD
motor thermal protection model must be configured as follows: CURVE
- Set the maximum allowed operating load of the motor. ig.XEZERO SPEED
- Set the zero speed load. A higher value can be used if the motor has | 4508 BREAK POINT
an external motor fan to boost the cooling. 45.09 MOTNOM TEMP
- Set the break point frequency of the motor load curve. RISE
- Set the motor nominal temperature rise. #ﬁv?g MOT THERM
- Set the time inside which the temperature has reached 63% of the
nominal temperature.
LI | If possible, perform the motor ID run again at this point (see page 20). | 99.13 IDRUN MODE

The measured speed always has a small ripple because of electrical and mechanical interferences,
couplings and encoder resolution (i.e. small pulse number). A small ripple is acceptable as long as
it does not affect the speed control chain. The interferences in the speed measurement can be

filtered with a speed error filter or with an actual speed filter.

Reducing the ripple with filters may cause speed controller tuning problems. A long filter time
constant and fast acceleration time contradict one another. A very long filter time results in unstable

control.

O

If the used speed reference changes rapidly (servo application), use
the speed error filter to filter the possible interferences in the speed
measurement. In this case the speed error filter is more suitable than
the actual speed filter:

- Set the filter time constant.

26.06 SPD ERR FTIME
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O | If the used speed reference remains constant, use the actual speed 22.02 SPEED ACT
filter to filter the possible interferences in the speed measurement. In | FTIME

this case the actual speed filter is more suitable than the speed error
filter:

- Set the filter time constant.

If there are substantial interferences in the speed measurement, the
filter time constant should be proportional to the total inertia of the load
and motor, i.e. approximately 10...30% of the mechanical time
constant

tmech = (Mnom / Thom) * Jiot * 27 / 60, where

Jiot = total inertia of the load and motor (the gear ratio between the
load and the motor must be taken into account)

Nnom = Motor nominal speed

Thom = motor nominal torque

For the most demanding applications, the P- and I-parts of the speed controller of the drive can be
tuned either manually or automatically. See parameter 28.16 PI TUNE MODE.

If it is necessary to adjust acceleration (deceleration) compensation, it must be done manually.

O | Acceleration (deceleration) compensation can be used to improve the | 26.08 ACC COMP
speed control dynamic reference change (when the speed ramp times | PERTIME

> 0). In order to compensate inertia during acceleration, a derivative of
the speed reference is added to the output of the speed controller.

Set the derivation time for acceleration (deceleration) compensation.
The value should be proportional to the total inertia of the load and
motor, i.e. approximately 50...100% of the mechanical time constant
(tnech)- See the mechanical time constant equation in section Speed
filtering on page 25.

Follow these instructions when the drive is controlled from a fieldbus control system via fieldbus
adapter Fxxx. The adapter is installed in drive Slot 3.

O | Enable the communication between the drive and fieldbus adapter. 50.01 FBA ENABLE

O | Connect the fieldbus control system to the fieldbus adapter module.

O | Set the communication and adapter module parameters: See section
Setting up communication through a fieldbus adapter module on page
406.

O Test that the communication functions.

Start-up
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The table below instructs how to operate the drive through the digital and analogue

inputs, when the default parameter settings are valid.

Ensure the control connections are wired according to the connection
diagram given in chapter Default connections of the control unit.

Switch to external control by clicking the Take/Release button of the PC
tool control panel.

=B

Start the drive by switching digital input DI1 on. Digital input status can be
monitored with signal 2.01 DI STATUS.

2.01 DI STATUS

Check that analogue input Al1 is used as a voltage input (selected by Voltage:
jumper J1). n copd
Regulate the speed by adjusting the voltage of analogue input Al1.

Check analogue input Al1 signal scaling. Al1 values can be monitored 13.02...13.04

with signals 2.04 Al1 and 2.05 Al1 SCALED. 2.04 Al

When Al1 is used as a voltage input, the input is differential and the
negative value corresponds to the negative speed and the positive value
to the positive speed.

2.05 A1 SCALED

Stop the drive by switching digital input DI1 off.

2.01 DI STATUS

Start-up
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Drive programming using PC tools

What this chapter contains

General

This chapter introduces the drive programming using the DriveStudio and DriveSPC
applications. For more information, see DriveStudio User Manual [3AFE68749026
(English)] and Drive SPC User Manual [3AFE68836590 (English)].

The drive control program is divided into two parts:
+ firmware program
» application program.

The firmware program performs the main control functions, including speed and
torque control, drive logic (start/stop), I/0, feedback, communication and protection
functions. Firmware functions are configured and programmed with parameters. The
functions of the firmware program can be extended with application programming.
Application programs are built out of function blocks.

The drive supports two different programming methods:

* parameter programming

» application programming with function blocks (the blocks are based on the
IEC-61131 standard).

Drive control program

Application program Firmware

Speed control

Function block program Firmware Torque control
?Iocks t Drive logic
parameter I/O interface
Standard Technology 1 g signal Fieldbus interface M
block library block library interface) Protections :

Feedback
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The following picture presents a view from DriveSPC.

g 0l Firmware
function blocks

Bk

g

°3

3

Standard
function block

The application program template visible through DriveSPC is presented in chapter
Application program template (page 389).

Programming via parameters

Parameters can be set via DriveStudio, drive control panel (keypad) or the fieldbus
interface. All parameter settings are stored automatically to the permanent memory
of the drive. However, it is highly recommended to force a save by using parameter
16.07 PARAM SAVE before powering down the drive immediately after any
parameter changes. Values are restored after the power switch-off. If necessary, the
default values can be restored by parameter 16.04 PARAM RESTORE.

Because most parameters are used as firmware function block inputs, parameter
values can also be modified via the application program.

Application programming
Application programs are created with the DriveSPC PC tool.

The normal delivery of the drive does not include an application program. The user
can create an application program with the standard and firmware function blocks.
ABB also offers customised application programs and technology function blocks for
specific applications. For more information, contact your local ABB representative.
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Function blocks

The application program uses three types of function blocks: firmware function
blocks, standard function blocks and technology function blocks.

Firmware function blocks

Most of the firmware functions are represented as function blocks in the DriveSPC
tool. Firmware function blocks are part of the drive control firmware, and used as an
interface between the application and firmware programs. Drive parameters in
groups 10...99 are used as function block inputs and parameters in groups 1...9 as
function block outputs. Firmware function blocks are presented in chapter
Parameters and firmware blocks.

Standard function blocks (library)

Standard function blocks (e.g. ADD, AND) are used to create an executable
application program. The standard function blocks available are presented in
chapter Standard function blocks.

Standard function block library is always included in the drive delivery.
Technology function blocks

Several technology function block libraries (e.g. CAM) are available for different
types of applications. One technology library can be used at a time. Technology
blocks are used in a similar way as the standard blocks.

User parameters

User parameters can be created with the DriveSPC tool. They are inserted into the
application program as blocks that can be connected to existing application blocks.

User parameters can be added to any existing parameter group; the first available
index is 70. Parameter groups 5 and 75...89 are available for user parameters
starting from index 1. Using attributes, the parameters can be defined as write-
protected, hidden, etc.

For more information, see the DriveSPC User Manual.

Application events

The application programmer can create his/her own application events (alarms and
faults) by adding alarm and fault blocks; these blocks are managed through the
Alarm and Fault Managers of the DriveSPC tool.

The operation of alarm and fault blocks is the same: when the block is enabled (by
setting the Enable input to 1), an alarm or fault is generated by the drive.

Program execution

The application program is loaded to the permanent (non-volatile) memory of the
memory unit (JMU). When the loading finishes, the drive control board is
automatically reset, and the downloaded program started. The program is executed
in real time on the same Central Processing Unit (CPU of the drive control board) as
the drive firmware. The program can be executed at the two dedicated time levels of
1 and 10 milliseconds, as well as other time levels between certain firmware tasks.
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Note: Because the firmware and application programs use the same CPU, the
programmer must ensure that the drive CPU is not overloaded. See parameter 1.21
CPU USAGE.

Solution program licensing and protection
Note: This functionality is only available with DriveSPC version 1.5 and later.

The drive can be assigned an application licence consisting of an ID and password
using the DriveSPC tool. Likewise, the application program created in DriveSPC can
be protected by an ID and password. For instructions, refer to the DriveSPC user
manual.

If a protected application program is downloaded to a licensed drive, the IDs and
passwords of the application and drive must match. A protected application cannot
be downloaded to an unlicensed drive. On the other hand, an unprotected
application can be downloaded to a licensed drive.

The ID of the application licence is displayed by DriveStudio in the drive software
properties as APPL LICENCE. If the value is 0, no licence has been assigned to the
drive.

Notes:

» The application licence can only be assigned to a complete drive, not a stand-
alone control unit.

» A protected application can only be downloaded to a complete drive, not a stand-
alone control unit.
Operation modes
The DriveSPC tool offers the following operation modes:
Off-line
When the off-line mode is used without a drive connection, the user can
* open a application program file (if exists).
* modify and save the application program.
» print the program pages.
When the off-line mode is used with a drive(s) connection, the user can
» connect the selected drive to DriveSPC.

» upload an application program from the connected drive (an empty template
which includes only the firmware blocks is available by default.)

» download the configured application program to the drive and start the program
execution. The downloaded program contains the function block program and the
parameter values set in DriveSPC.

» remove the program from the connected drive.
On-line

In the on-line mode, the user can
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+ modify firmware parameters (changes are stored directly to the drive memory)
+ modify application program parameters (i.e. parameters created in DriveSPC)

* monitor the actual values of all function blocks in real time.

Drive programming using PC tools
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Drive control and features

What this chapter contains

This chapter describes the control locations and operation modes of the drive, and
the features of the application program.

Local control vs. external control

The drive has two main control locations: external and local. The control location is
selected with the PC tool (Take/Release button) or with the LOC/REM key on the
control panel.

ACSM1
2) 3)
r—-— - - - - - - — — — 1
| External control |
| /o 13) [
| I
r—————— — — A [ [
PLC
L | trol

I ocal contro I [ (= Programmable |
! ! — 1| Drive-to-drive link Logic Controller) |
| = | | =[]
| fitec | / | I . |
I &y | 1 | |
| U | - —
| PC tool (DrlveS;ll‘Jd|o/Dr|veSPC)I | | Fieldt?us adapter |
) ' Fxxx in Slot 3 |
[ Control panel (optional) | LoomeEes |

L e e — —_ = |

M M
S 3~
Encoder

1) Extra inputs/outputs can be added by installing optional I/O extension modules (FIO-xx) in drive Slot 1/2.
2) Incremental or absolute encoder, or resolver interface module (FEN-xx) installed in drive Slot 1/2
3) Two encoder/resolver interface modules of the same type are not allowed.

Local control

The control commands are given from a PC equipped with DriveStudio and/or
DriveSPC, or from the control panel keypad when the drive is in local control. Speed,
torque and position control modes are available for local control.
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