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11

Fieldbus control through a
fieldbus adapter

What this chapter contains

This chapter describes how the drive can be controlled by external devices over a
communication network (fieldbus) through an optional fieldbus adapter module.

The fieldbus control interface of the drive is described first, followed by a
configuration example.

System overview

The drive can be connected to an external control system through an optional
fieldbus adapter (“fieldbus adapter A” = FBA A) mounted onto the control unit of the
drive. The drive can be configured to receive all of its control information through the
fieldbus interface, or the control can be distributed between the fieldbus interface and
other available sources such as digital and analog inputs, depending on how control
locations EXT1 and EXT2 are configured.
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Fieldbus adapters are available for various communication systems and protocols, for
example

« BACnet/IP (FBIP-21 adapter)
+ CANopen (FCAN-01 adapter)
+ ControlNet (FCNA-01 adapter)

« DeviceNet™ (FDNA-01 adapter)

+ Ethernet POWERLINK (FEPL-02 adapter)

« EtherCAT (FECA-01 adapter)

« EtherNet/IP™ (FENA-11/-21 adapter)

* Modbus/RTU (FSCA-01 adapter)

* ModbusTCP (FBMT-21 adapter, FENA-11/-21 adapter)
+ PROFINET IO (FENA-11/-21 adapter)

+ PROFIBUS DP (FPBA-01 adapter)

Note: The text and examples in this chapter describe the configuration of one
fieldbus adapter (FBA A) by parameters 50.07 ...50.18 and parameter groups 51 FBA
A settings...53 FBA A data out.

Drive I

- Fieldbus
el _ _ _ I _ -

I I Fieldbus
controller

Type Fxxx fieldbus adapter installed onto
drive control unit (slot 1)

Data Flow

<¢—— Control word (CW)

- References X
Process 1/0 (cyclic)

Status word (SW) —
Actual values —

-

Parameter R/W requests/responses Process I/O (cyclic) or
> Service messages (acyclic)
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Basics of the fieldbus control interface

The cyclic communication between a fieldbus system and the drive consists of 16- or
32-bit input and output data words. The drive is able to support a maximum of 12 data
words (16 bits) in each direction.

Data transmitted from the drive to the fieldbus controller is defined by parameters
52.01 FBA A data in1 ... 52.12 FBA A data in12. The data transmitted from the
fieldbus controller to the drive is defined by parameters 53.01 FBA A data out1 ...
53.12 FBA A data out12.

Fieldbus network

1)
Fieldbus adapter FBA Profile
| EXT1/2
Start func
|| DATA, Profile
out selection
| ) 4) FBAMAIN CW AN
| FBA REF1
| 3 DATA OUT FBA REF2 20.01
g | selection 20.06
@©
3
:‘u:g | ) Speed
c
o [ — [Par. 10.01...99.99 H— REFT sel
% C
3|
2 L]
/ DATA "
EI|NY || cdiocton | || Growse
e} FBA MAIN SW 2211
2 | 5) \ :
i 5) FBAACT1
| DATA IN FBAACT2
| 2 selection Speed
REF2 sel
| 3)
| 12 |_{[Par.01.01...99.99 —| L__| AN
|
Cyclic communication 2212
Group 52
Acyclic communication
See the manual of the fieldbus Parameter
adapter module. table

1) See also other parameters which can be controlled from fieldbus.

2) The maximum number of data words used is protocol-dependent.

3) Profile/instance selection parameters. Fieldbus module specific parameters. For more
information, see the User’s manual of the appropriate fieldbus adapter module.

4) With DeviceNet, the control part is transmitted directly.

5) With DeviceNet, the actual value part is transmitted directly.
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Control word and Status word

The Control word is the principal means for controlling the drive from a fieldbus
system. It is sent by the fieldbus master station to the drive through the adapter
module. The drive switches between its states according to the bit-coded instructions
in the Control word, and returns status information to the master in the Status word.

For the ABB Drives communication profile, the contents of the Control word and the
Status word are detailed on pages 295 and 296, respectively. The drive states are
presented in the state diagram (page 297). For other fieldbus-specific communication
profiles, see the User’s manual of the fieldbus adapter.

Debugging the network words

If parameter 50.72 FBA A debug mode is set to Fast, the Control word received from
the fieldbus is shown by parameter 50.13 FBA A control word, and the Status word
transmitted to the fieldbus network by 50.76 FBA A status word. This “raw” data is
very useful to determine if the fieldbus master is transmitting the correct data before
handing control to the fieldbus network.
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References

References are 16-bit words containing a sign bit and a 15-bit integer. A negative
reference (indicating reversed direction of rotation) is formed by calculating the two’s
complement from the corresponding positive reference.

ABB drives can receive control information from multiple sources including analog
and digital inputs, the drive control panel and a fieldbus adapter module. In order to
have the drive controlled through the fieldbus, the module must be defined as the
source for control information such as reference. This is done using the source
selection parameters in groups 22 Speed reference selection and 28 Frequency
reference chain.

Debugging the network words

If parameter 50.12 FBA A debug mode is set to Fast, the references received from
the fieldbus are displayed by 50.714 FBA A reference 1 and 50.15 FBA A reference 2.

Scaling of references

Note: The scalings described below are for the ABB Drives communication profile.
Fieldbus-specific communication profiles may use different scalings. For more
information, see the User’s manual of the fieldbus adapter.

The references are scaled as defined by parameters 46.017...46.04; which scaling is
in use depends on the setting of 50.04 FBA A ref1 type and 50.05 FBA A ref2 type.

Fieldbus P Drive
20000 46.01 (with speed reference)
"] 46.02(with frequency reference)
10000 —— 46.03 (with torque reference)
0——0
-10000 —— -(46.03) (with torque reference)
20000 —— -(46.01) (with speed reference)
) -(46.02) (with frequency reference)

The scaled references are shown by parameters 03.05 FB A reference 1 and 03.06
FB A reference 2.
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Actual values

Note: The scalings described below are for the ABB Drives communication profile.
Fieldbus-specific communication profiles may use different scalings. For more
information, see the User’s manual of the fieldbus adapter.

Actual values are 16-bit words containing information on the operation of the drive.
The types of the monitored signals are selected by parameters 50.07 FBA A actual 1
type and 50.08 FBA A actual 2 type.

Debugging the network words

If parameter 50.72 FBA A debug mode is set to Fast, the actual values sent to the
fieldbus are displayed by 50.17 FBA A actual value 1 and 50.18 FBA A actual value
2.

Scaling of actual values

The actual values are scaled as defined by parameters 46.017...46.04; which scaling
is in use depends on the setting of parameters 50.07 FBA A actual 1 type and 50.08
FBA A actual 2 type.

Fieldbus g Drive

46.01 (with speed reference)

20000 —— 46.02 (with frequency reference)

10000 —— 46.03 (with torque reference)
0—0
-10000 —— -(46.03) (with torque reference)

| -(46.07) (with speed reference)
-(46.02) (with frequency reference)

-20000 —
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Contents of the fieldbus Control word (ABB Drives profile)

The upper case boldface text refers to the states shown in the state diagram (page

297).

Bit

Name

Value

STATE/Description

0

Off1 control

1

Proceed to READY TO OPERATE.

0

Stop along currently active deceleration ramp. Proceed to OFF1
ACTIVE; proceed to READY TO SWITCH ON unless other interlocks
(OFF2, OFF3) are active.

Off2 control

=

Continue operation (OFF2 inactive).

Emergency OFF, coast to a stop.
Proceed to OFF2 ACTIVE, proceed to SWITCH-ON INHIBITED.

Off3 control

Continue operation (OFF3 inactive).

Emergency stop, stop within time defined by drive parameter.
Proceed to OFF3 ACTIVE; proceed to SWITCH-ON INHIBITED.

WARNING: Ensure motor and driven machine can be
/\ stopped using this stop mode.

Proceed to OPERATION ENABLED.

Note: Run permissive signal must be active; see the drive
documentation. If the drive is set to receive the Run permissive signal
from the fieldbus, this bit activates the signal.

See also parameter 06.18 Start inhibit status word.

Inhibit operation. Proceed to OPERATION INHIBITED.

Ramp out zero

Normal operation. Proceed to RAMP FUNCTION GENERATOR:
OUTPUT ENABLED.

Force Ramp function generator output to zero. The drive will
immediately decelerate to zero speed (observing the torque limits).

Ramp hold

ramp function.

Proceed to RAMP FUNCTION GENERATOR: ACCELERATOR
ENABLED.

Halt ramping (Ramp Function Generator output held).

Ramp in zero

Normal operation. Proceed to OPERATING.
Note: This bit is effective only if the fieldbus interface is set as the
source for this signal by drive parameters.

Force Ramp function generator input to zero.

Reset

Fault reset if an active fault exists. Proceed to SWITCH-ON
INHIBITED.

Note: This bit is effective only if the fieldbus interface is set as the
source of the reset signal by drive parameters.

Continue normal operation.

Reserved

Remote cmd

=

Fieldbus control enabled.

Control word and reference not getting through to the drive, except
for bits 0...2.

1"

Ext ctrl loc

Select External Control Location EXT2. Effective if control location is
parameterized to be selected from fieldbus.

o

Select External Control Location EXT1. Effective if control location is
parameterized to be selected from fieldbus.

12

User bit 0

13

User bit 1

14

User bit 2

15

User bit 3

EFEREEREEREEE

User configurable
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Contents of the fieldbus Status word (ABB Drives profile)

The upper case boldface text refers to the states shown in the state diagram (page
297).

Bit Name Value |STATE/Description
0 Ready to switch 1 READY TO SWITCH ON.
ON 0 NOT READY TO SWITCH ON.
1 Ready run 1 READY TO OPERATE.
0 OFF1 ACTIVE.
2 Ready ref 1 OPERATION ENABLED.
0 OPERATION INHIBITED.
See also parameter 06.18 Start inhibit status word.
3 Tripped 1 FAULT.
0 No fault.
4 Off 2 inactive 1 OFF2 inactive.
0 OFF2 ACTIVE.
5 Off 3 inactive 1 OFF3 inactive.
0 OFF3 ACTIVE.
6 Switch-on inhibited |1 SWITCH-ON INHIBITED.
0 —
7 Warning 1 Warning active.
0 No warning active.
8 At setpoint 1 OPERATING. Actual value equals reference = is within tolerance
limits (see parameters 46.21...46.22).
0 Actual value differs from reference = is outside tolerance limits.
9 Remote 1 Drive control location: REMOTE (EXT1 or EXT2).
0 Drive control location: LOCAL.
10 Above limit - See bit 10 of 06.17 Drive status word 2.
1 User bit 0 - See parameter 06.30 MSW bit 11 selection.
12 User bit 1 - See parameter 06.31 MSW bit 12 selection.
13 User bit 2 - See parameter 06.32 MSW bit 13 selection.
14 User bit 3 - See parameter 06.33 MSW bit 14 selection.
15 Reserved
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The state diagram

<l
SWITCH-ON from any state
MAINS OFF INHIBITED |— SW b6=1
= Foneron o o = P
= |
NOT READY TO FAULT} SW b3=1
AB CD SWITCHON [—SW b0=0
J— CW b7=1
CW=xxxx x1xx xxxx x110
CW b3=0
1A\ READY TO 1A\
OPERATION SWITCH ON |— sw b0o=1
INHIBITED |— SW b2=0 from any state
operation _ Emergency stop
+ inhibited CW=xxxx x1xx xxxx x111 + OFF2 (CW b1=0)
1= ]
OFF2
READY TO
from any state OPERATE |—SW b1=1 ACTIVE [~ SW b4=0
+ OFF1 (CW b0=0) ~
mmm C\W=xxxx Xx1xx xxxx 1111 =
OFF1
ACTIVE _ |—SW b1=0 from any state A
nf)=0/1=0 Emergency stop
\Y OFF3 (CW b2=0)
B CD OFF3
ACTIVE [—SW b5=0
CW b4=0
nf)=0/1=0
OPERATION
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A
CW b5=0 CW=xxxx x1xx xxx1 1111
STATE
RFG: OUTPUT
D ENABLED + condition
B
+ CW b6=0 } CW=xxxx x1xx xx11 1111 rising edge of
bit
CW = Control word RFG: ACCELERATOR
SW = Status word ENABLED
bx = bit x
n = Speed C
| = Input Current CW=xxxx x1xx x111 1111
RFG = Ramp Function
Generator
f = Frequency OPERATION| SW b8=1
D <t+—1
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Setting up the drive for fieldbus control

1.

10.

1.

Install the fieldbus adapter module mechanically and electrically according to the
instructions given in the User’s manual of the module.

Power up the drive.

Enable the communication between the drive and the fieldbus adapter module
with parameter 50.07 FBA A enable.

With 50.02 FBA A comm loss func, select how the drive should react to a fieldbus
communication break.

Note: This function monitors both the communication between the fieldbus
master and the adapter module and the communication between the adapter
module and the drive.

With 50.03 FBA A comm loss t out, define the time between communication break
detection and the selected action.

Select application-specific values for the rest of the parameters in group 50
Fieldbus adapter (FBA), starting from 50.04. Examples of appropriate values are
shown in the tables below.

Set the fieldbus adapter module configuration parameters in group 57 FBA A
settings. As a minimum, set the required node address and the communication
profile.

Define the process data transferred to and from the drive in parameter groups 52
FBA A data in and 53 FBA A data out.

Note: Depending on the communication protocol and profile being used, the
Control word and Status word may already be configured to be sent/received by
the communication system.

Save the valid parameter values to permanent memory by setting parameter
96.07 Parameter save manually to Save.

Validate the settings made in parameter groups 51, 52 and 53 by setting
parameter 51.27 FBA A par refresh to Configure.

Configure control locations EXT1 and EXT2 to allow control and reference signals
to come from the fieldbus. Examples of appropriate values are shown in the
tables below.
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Parameter setting example: FPBA (PROFIBUS DP) with ABB Drives

profile

This example shows how to configure a basic speed control application that uses the
ABB Drives communication profile with PPO Type 2. The start/stop commands and
reference are according to the ABB Drives profile, speed control mode.

The reference values sent over the fieldbus have to be scaled within the drive so they
have the desired effect. The reference value £20000 corresponds to the range of
speed set in parameter 46.01 Speed scaling (both forward and reverse directions).
For example, if 46.01 is set to 480 rpm, then 20000 sent over fieldbus will request

480 rpm.
Direction PZD1 PZD2 PZD3 |PZD4 |PZD5 | PZD6
Out Control word Speed reference Acc time 1 Dec time 1
In Status word Speed actual value | Motor current DC voltage

The table below gives the recommended drive parameter settings.

Drive parameter

Setting for ACX580
drives

Description

50.01 FBA A enable

1 = [slot number]

s communication between the drive and
the fieldbus adapter module.

50.04 FBA A ref1 type 4 = Speed Selects the fieldbus A reference 1 type
and scaling.

50.07 FBA A actual 1 type |0 = Speed or Selects the actual value type and scaling

frequency according to the currently active Ref1

mode defined in parameter 50.04.

51.01 FBAA type 1=FPBA" Displays the type of the fieldbus adapter
module.

51.02 Node address 32) Defines the PROFIBUS node address of
the fieldbus adapter module.

51.03 Baud rate 12000") Displays the current baud rate on the
PROFIBUS network in kbit/s.

51.04 MSG type 1=pPpP02" Displays the telegram type selected by
the PLC configuration tool.

51.05 Profile 1 = ABB Drives Selects the Control word according to the
ABB Drives profile (speed control mode).

51.07 RPBA mode 0 = Disabled Disables the RPBA emulation mode.

52.01 FBA A data in1 4=SW 16bit" Status word

52.02 FBA data in2 5 = Act1 16bit Actual value 1

52.03 FBA data in3 01.07?) Motor current

52.05 FBA data in5 01.11% DC voltage

53.01 FBA data out1 1= CW 16bit") Control word

53.02 FBA data out2 2 = Ref1 16bit Reference 1 (speed)
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Drive parameter

Setting for ACX580
drives

Description

53.03 FBA data out3 23.122) Acceleration time 1
53.05 FBA data out5 23.132) Deceleration time 1
51.27 FBA A par refresh 1 = Configure Validates the configuration parameter

settings.

20.01 Ext1 commands

12 = Fieldbus A

Selects fieldbus adapter A as the source
of the start and stop commands for
external control location EXT1.

20.02 Ext1 start trigger type | 1 = Level Selects a level-triggered start signal for
external control location EXT1.
22.11 Ext1 speed ref1 4 = FBAreft Selects fieldbus A reference 1 as the

source for speed reference 1.

1) Read-only or automatically detected/set

2) Example
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Parameter setting example: FPBA (PROFIBUS DP) with PROFIdrive

profile

This example shows how to configure a basic speed control application that uses the
PROFIdrive communication profile with PPO Type 2. The start/stop commands and
reference are according to the PROFIdrive profile, speed control mode.

The reference values sent over the fieldbus have to be scaled within the drive so they
have the desired effect. The reference value £16384 (4000h) corresponds to the
range of speed set in parameter 46.01 Speed scaling (both forward and reverse
directions). For example, if 46.01 is set to 480 rpm, then 4000h sent over fieldbus will

request 480 rpm.

Direction PZD1 PZD2 PZD3 | PZD4 |PzZD5 |PzZD6
Out Control word Speed reference Acc time 1 Dec time 1
In Status word Speed actual value | Motor current DC voltage

The table below gives the recommended drive parameter settings.

Drive parameter

Setting for ACX580
drives

Description

50.01 FBA A enable

1 = [slot number]

s communication between the drive and
the fieldbus adapter module.

50.04 FBA A ref1 type 4 = Speed Selects the fieldbus A reference 1 type
and scaling.

50.07 FBA A actual 1 type |0 = Speed or Selects the actual value type and scaling

frequency according to the currently active Ref1

mode defined in parameter 50.04.

51.01 FBAA type 1=FPBA" Displays the type of the fieldbus adapter
module.

51.02 Node address 32) Defines the PROFIBUS node address of
the fieldbus adapter module.

51.03 Baud rate 12000") Displays the current baud rate on the
PROFIBUS network in kbit/s.

51.04 MSG type 1=pPpP02" Displays the telegram type selected by
the PLC configuration tool.

51.05 Profile 0 = PROFIdrive Selects the Control word according to the
PROFIdrive profile (speed control mode).

51.07 RPBA mode 0 = Disabled Disables the RPBA emulation mode.

52.01 FBA A data in1 4=SW 16bit" Status word

52.02 FBA data in2 5 = Act1 16bit Actual value 1

52.03 FBA data in3 01.07?) Motor current

52.05 FBA data in5 01.11% DC voltage

53.01 FBA data out1 1= CW 16bit") Control word

53.02 FBA data out2 2 = Ref1 16bit Reference 1 (speed)
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Drive parameter Setting for ACX580 | Description
drives
53.03 FBA data out3 23.122) Acceleration time 1
53.05 FBA data out5 23.132) Deceleration time 1
51.27 FBA A par refresh 1 = Configure Validates the configuration parameter
settings.
20.01 Ext1 commands 12 = Fieldbus A Selects fieldbus adapter A as the source

of the start and stop commands for
external control location EXT1.

20.02 Ext1 start trigger type | 1 = Level Selects a level-triggered start signal for
external control location EXT1.
22.11 Ext1 speed ref1 4 = FBAreft Selects fieldbus A reference 1 as the

source for speed reference 1.

1) Read-only or automatically detected/set
2) Example

The start and stop sequences for the parameter examples above are given below.
Control word:

Start:

« 476h —> NOT READY TO SWITCH ON

e If MSW bit 0 =1 then

477h —> READY TO SWITCH ON (Stopped)
47Fh —> OPERATION (Running)

Stop:

* 477h = Stop according to 21.03 Stop mode

* 47Eh = OFF1 ramp stop (Note: uninterruptable ramp stop)
Fault reset:

+ Rising edge of MCW bit 7
Start after STO:

» If 31.22 STO indication run/stop is not Fault/ Fault, check that 06.78 Start inhibit
status word, bit 7 STO = 0 before giving a start command.
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