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Note The Application Examples are not binding and do not claim to be
complete regarding the circuits shown, equipping and any eventuality.
The Application Examples do not represent customer-specific solutions.
They are only intended to pro-vide support for typical applications. You
are responsible in ensuring that the de-scribed products are correctly
used. These Application Examples do not relieve you of the responsibility
in safely and professionally using, installing, operating and servicing
equipment. When using these Application Examples, you recognize that
Siemens cannot be made liable for any damage/claims beyond the
liability clause described. We reserve the right to make changes to these
Application Examples at any time without prior notice. If there are any
deviations between the recommendations provided in these Application
Examples and other Siemens publications - e.g. Catalogs - then the
contents of the other documents have priority.

Warranty, liability and support

We do not accept any liability for the information contained in this
document.

Any claims against us - based on whatever legal reason - resulting from the
use of the examples, information, programs, engineering and performance
data etc., described in this Application Examples shall be excluded. Such
an exclusion shall not apply in the case of mandatory liability, e.g. under
the German Product Liability Act (“Produkthaftungsgesetz”), in case of
intent, gross negligence, or injury of life, body or health, guarantee for the
guality of a product, fraudulent concealment of a deficiency or breach of a
condition which goes to the root of the contract (“wesentliche
Vertragspflichten”). However, claims arising from a breach of a condition
which goes to the root of the contract shall be limited to the foreseeable
damage which is intrinsic to the contract, unless caused by intent or gross
negligence or based on mandatory liability for injury of life, body or health
The above provisions does not imply a change in the burden of proof to
your detriment.
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Preposition

Aim of the application

This application was generated in order to provide users with an overview
of the drive and command data sets for the MICROMASTER 430/440
frequency inverters and the CU240 Control Units of SINAMICS G120 and
G120D.

Examples on how to use drive and command data sets are shown in this
application.

Scope
The following core issues are discussed in this application:
e Drive data sets
e Command data sets

e Examples

Exclusion

This application does not include any description of the following

e STARTER commissioning tool

e Basic commissioning of the frequency inverter

e Commissioning higher-level controls
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It is assumed that readers have basic knowledge about these subjects.

Reference to the Automation and Drives Service & Support

This article is from the Internet Application Portal of the Automation and
Drives Service & Support. You can go directly to the download page of this
document using this link.

http://support.automation.siemens.com/WW/view/en/22077669
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Here, you can obtain an overview of the drive and
command data sets for the MICROMASTER 430/440
frequency inverters and the CU240 Control Units of
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Application description

Here, you can obtain an overview of the drive and command data sets for
the MICROMASTER 430/440 frequency inverters and the CU240 Control
Units of SINAMICS G120 and G120D frequency inverters.

1 Description

For many applications, it is advantageous to be able to change properties
of the drive — for example, the setpoint channel operator control, closed-
loop structure, functionalities, etc. This change can come about as a result
of external events as well as also events inside the drive converter. The
MICROMASTER 430/440 and the Control Units CU240 of the SINAMICS
G120 and G120D drive converter series offers the possibility to be able to
parameterize a wide range of applications. This is achieved using three
different drive data sets (DDS) and independently of this, three different
command data sets (CDS).

Note:

Please carefully note that for MICROMASTER 4 (MM4) frequency
inverters, the numbering of the digital and analogue inputs and outputs and
also of the drive data sets and command data sets starts with 1 and for
SINAMICS G frequency inverters, the numbering starts with O.

In this application note the numbering for MM4 is used.

Version V2.1 Issue July 2009 5/34
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The drive data set (DDS) contains various setting
parameters which are of significance for the open-loop
and closed-loop control of a drive.
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2 Drive Data Sets

2.1 Description

The drive data set (DDS) contains various setting parameters which are of
significance for the open-loop and closed-loop control of a drive.

The drive data sets include
. the data of the motor and the encoder
o the closed-loop control setting

o the setting values of the setpoint channel (fixed frequencies,
motorized potentiometer, PID controller, ramp-function generator,
frequency bands)

o drive functions (restart-on-the-fly, kinetic buffering, closed-loop Vdc
control, braking, positioning)

o the settings of monitoring functions
o normalization of the drive system

A list of all of the parameters is provided in the parameter lists of
MICROMASTER 430/440 and SINAMICS G120/G120D.

2.2 Selection

Drive data sets are selected using bit 4 (DDS bit 0) and bit 5 (DDS bit 1) in
control word STW 2 (monitoring parameter r0055). To select the command
source for the changeover, parameter P0820 is used for DDS bit 0 and
parameter P0821 for DDS bit 1. An example showing how drive data sets
can be changed-over is shown in Fig. 2-1.

All of the existing command sources are possible as sources, for example
e Dbinary inputs
e control words of the interfaces

e internal status words

For test purposes it also possible to enter a fixed value into P0820 and
P0821.
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Figure 2-1 Selecting and changing-over the drive data sets DDS

Working with different drive data sets DDS / command data sets CDS 22077669
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With just a few exceptions, drive data sets can only be
changed-over in the ready state. This is necessary so
that during operation it isn't possible to accidentally
change over closed-loop control structures. The
changeover time is approx. 50 ms. The actu
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2.3 Changing-over between drive data sets

With just a few exceptions, drive data sets can only be changed-over in the
ready state. This is necessary so that during operation it isn't possible to
accidentally change over closed-loop control structures. The changeover
time is approx. 50 ms. The actual drive data set is displayed in monitoring

parameter rO051[1].
A
Drive running - // - —-=-
Drive ready 4 --—-— / ________________________
>t
Selection of DDS A
3l I R S CO/BO: Act Ctrlwd2

P0821 r0055.05
(0:0) 5 r0055.05
CO/BO: Act Ctrlwd2

P0820 - == r0055 04
i 0:0) 10055 .04

0 -t
Switch-over time Switch-over time
DDS active A —™ {*aprox. 50 ms —* i *—aprox. 50 ms
r0051[1] S S O A
2 S A
1 ________________ _——
0 >t

Figure 2-2 Changeover sequence, drive data sets

A ramp-function generator is the exception. Its ramps and rounding-off
times can be changed-over in operation, the OFF3 function, where the
down ramp can be changed-over, as well as the gain Kp of the speed
controller for Vector control (with and without encoder) which, for example,
can be changed-over in operation as a function of the speed.
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When commissioning the various drive data sets it must
be observed that the required data set is also selected. In
addition, for the start-up parameters, the appropriate
indices must be selected.
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2.4 Commissioning

When commissioning the various drive data sets it must be observed that
the required data set is also selected. In addition, for the start-up
parameters, the appropriate indices must be selected.

With the STARTER start-up program, the various drive data sets can be
activated.

Proceed as follows:

- Open the "Configuration" screen by double clicking on the button with
the same name in the project tree (1)

- Under the "Configuration" tab, activate the checkbox "Display all
drive data sets" (2)

- The "Drive data sets" tab is then displayed (refer to Fig. 2-4)

[&"' STARTER - Test_Projekt - [MICROMASTER_440 - Configuration] B i ] 3}
g Project Edit Targetsystem View Options Window Help -7 _|
I DIWIHI@JI ECEE |20 Lo Lo o = | @ o | ] e i s | | | ] | X
_—= Diisplay Active
8 % Test_Prajekt Drive data set: I'I 'I N .
% Insert single drive unic FReconfigure diive.
E-fiHla MICROMBSTER 440
B 1 MICROMASTER 40 Canfiguration | Drive data sets'
»ﬁ Drive nawgatur
Co kic
> Termlnals I bus Hame: OMASTER_440 Operating mode:; |Wl with linear characteristic (0)
Lirnit:
; DI:-: ;ost\cs Diive lype; Motor:
al BSEE440-24B11-2441  Mh440 Asynchranous rotational motor (11 230%  0.80A
> Alarm histary 1AC200-2400 +10%-10% 012k B0.00Hz 1350 min-
> Control panel 47-63Hz 012 kw
» Extended Firmware 2.11
Comrunication module (CE] 1. Motar identification I
Ho CB option board (0] . Stopl
2. Determ. of the saturation I
|Disatled (0) =l
I
¥ Display all drlvi:lata sels [ Disabled (0]
I~ Display all command data sets | \ ( )
Status cycle: |Off 'I Immediately | Close Help
Project ¢ MICROMASTER_440 |
X ]
| B |
. Alarms IE Errar in configuration data E Target systen output | %L Diagnostics overview I
Press F1 to open Help display. |PC COM-Port {LU55) |Un|inE mode v

Figure 2-3 Selecting a drive data set using the STARTER start-up program
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Change to the "Drive data sets" tab (1)
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- Change to the "Drive data sets" tab (1)

- Select the drive data set that you wish to display or process/edit; in
addition, it is also displayed as to which drive data set is active (2)

- Under "Drive data set selection" define how the drive data sets are
selected in the frequency inverter (3):

- Bit O: selection of the parameter that supplies the signal for Bit O of
the drive data set selection;

- Bit 1: selection of the parameter that supplies the signal for Bit 1 of
the drive data set selection.

F“'STARTER - Test_Projekt - [MICROMASTER _440 - Configuration] B 2 [l 5[
g Project Drive Edit  Target system Wiew Options Window Help =& 5[
|| ||| @) 5[ [ 2] <] [ e | B [ | @ || [ a3 | o | s | 25| |
83| 2= ( )
| s 2
i Display Active -
1+ Test Projekt Drive data s I1 'I 1 ) .
- P_] Insert single drive unit Fecdpfigure diive |
=-<fir{fls MICROMASTER 440
- ) MICROMASTER _440 — 8 ( )
3 Drive navigstor Configuration  Drive data sets I ~— 1
- > Configuration Drive data-sef selectio =
-~ » Terminals | bus { i (3)
ks Bt D [r72ofRit 4, CO/BO: Binary input values: - Digital input & [1=0M / 0=0FF] > |
- » Diagnostics - P T A
> Alarm history LM 722 Bit 5 CO/BO: Binary input values: © Digital input 6 [1=0M / D=0FF]
-~ » Control panel =
Fi b Extanded Drive data set To drive data set
Copy [ 1 - i [ 2 |
Status cycle: | Off ‘I Immediately | Close Help
Praject fy MICROMASTER_440 |
X T g
4l } ol |
. Alarms IE Errar in configuration data E Target system output | m Diagnastics overview I
Press F1 to open Help display. |PC COM-Port {L55) |0n|ine maode o

Figure 2-4 Selecting a drive data set using the STARTER start-up program
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If drive data sets only differ in a few details, it is possible
to generate the new data set by copying the original data
set. When using the BOP, this can be realized using
parameter P0819:
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2.5 Copying data sets

If drive data sets only differ in a few details, it is possible to generate the
new data set by copying the original data set. When using the BOP, this
can be realized using parameter P0819:

1. P0819[0] = number of the drive data set which is to be copied
(source)

2. P0819[1] = number of the drive data set into which data is to be
copied (target)

3. P0819[2] = 1 = copying is started

P0819[0]=0  1.DDS ///’—\\\\
POS19[1]=2  3.DDS

P0819[2] =1  Start copy o [0] [1] [2]

'P0291
P0300

|
|
[

P0304

,,,,,,,,,,,

' P2487
'P2488

,,,,,,,,,,,

1.DDS 2.DDS 3.DDS

Figure 2-5 Example of copying drive data sets using BOP

Parameter P0819[1] is again set to zero after copying has been completed.
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For the STARTER start-up program, copying can be
carried-out in a user-friendly way using the mask
“Configuration > Drive data sets” (1). The data set to be
copied can be selected (2) as well as also the data set
into which data is to be copied (3). Copyi
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For the STARTER start-up program, copying can be carried-out in a user-
friendly way using the mask “Configuration > Drive data sets” (1). The
data set to be copied can be selected (2) as well as also the data set into
which data is to be copied (3). Copying is started using the “Copy” button
(4).

F“'STARTER - Test_Projekt - [MICROMASTER_440 - Configuration]

g Project Drive Edit Target swstem Wiew Options ‘Window Help
|| Sl a5l 2| 5[]l o] 2| 3157 |l 2] =] | @ |0 o ]| 4] ] |
[T

Diisplay Active

EI'% Test Frojekt Drive data set: I1 'I 1 B i dii
-7 Insert single drive unit FBeconfigure diive

= flp MICROMASTER _440
=[] MICROMASTER 440
% Drive navigator
- » Configuration

|

x

Configuration  Drive data sets I

Drive data-set selection =
% Terminals | bus
> Limits BitD [722: it 4, CO/BO: Binary input valses: : Digtalinput 5 (1=0K / 0=0FF) |
- » Diagnostics - —
S Alarm histary Bit1 |r722 Bit 5, CO/BO: Binary input values: : Digital input B (1=0M / 0=0FF) ﬂ

- % Control panel

-3 Extended
P Extende Drive data set To diive data sef}
-5

(4) e

=
Status cycle: | OFf 'I Immediately | Cloze Help
Project By MICROMASTER_440 |
35 T g
BT { |
88 21cims | 5] Evvon in coniguration data B Taget system ouiput | %E Diagrostics overvizw |
Press F1 to open Help display. |PC COM-Part {USS) |Online mode — |z

Figure 2-6 Copying drive data sets using the STARTER start-up program
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The command data sets are assigned to those
parameters (connector and binector inputs) which are
used to control the drive and enter the setpoint. BICO

technology is used to interconnect the signal sources for
the control commands and setpoints. In additio
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3 Command Data Set

3.1 Description

The command data sets are assigned to those parameters (connector and
binector inputs) which are used to control the drive and enter the setpoint.
BICO technology is used to interconnect the signal sources for the control
commands and setpoints. In addition to individually interconnecting the
connectors / binectors, using the following parameters

e PO0700 : Select, command source
e P0719 : Select, command/setpoint source
e P1000 : Select, frequency setpoints

it is possible to call-up specified parameter assignments which
automatically influence the lower-level BICO interconnection.

3.2 Selection

Command data sets are controlled using bit 15 (CDS bit 0) in control word
STW 1 (monitoring parameter r0054) and bit 15 (CDS bit 1) in control word
STW 2 (monitoring parameter r0055) of the drive inverter. To select the
command source for the changeover, parameter P0810 is used for the
CDS bit 0 and parameter P0811 for CDS bit 1. The changeover of the
control authority from terminal strip to BOP and the changeover of the
setpoint input from the analog input to motorized potentiometer via binary
input 4 are shown in the following diagram.

P0810 = 722.3
DIN4  |— )) [

P0700[0] = 2[5

Terminals

No—+——»  Sequence control

BOP | P0700[1] = 1 > I I

o

N

P1000[0] = 2
ADC O1=2,[0 Setpoint Motor

] o o channel control
P1000[1] = 1
MOP

-
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Figure 3-1 Example to select and change-over the command data sets — CDS

All of the existing command sources are principally possible as sources, for
example

e binary inputs
e control words of the interfaces

e internal status words

For test purposes, it is also possible to enter a fixed value in P0O810 and
P0811. By entering the ADC status word r0751 (indexOand 1) itis
possible, for example, to change-over the command data sets as a function
of the wire breakage monitoring of the two ADC channels. However, it must
be ensured that in all of the command data sets used, it has been
parameterized so that a changeover can be made - e.g. using binary
inputs. Otherwise it can occur that it is no longer possible to change back to
the original data set.

Toggling between command data sets

Contrary to drive data sets, command data sets can also be toggled
between in operation. The changeover time is approx. 4 ms. The currently
active command data set is displayed in monitoring parameter r0050.

Selection of CDS

3l _______ CO/BO: Act Ctrlwd2
P0811 r0055.15
(0:0) r0055.15

CO/BO: Act Ctrwd1

P0810 - — 10054 15
i ©0) 10054 15

0 -t
Chanaeover time Chanaeover time
CDS active A —® *— aprox.4ms ~— ™ {* aprox.4ms
r0050 S S S A
R
[ S R —-—
0 -t
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Figure 3-2 Changeover sequence, command data sets CDS
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It is extremely simple to parameterize a basic setting for
the selection of the command source (P0700) and the
setpoint source (P1000) using parameters P0700 and

P1000. PO719 is a combination of both parameters - with
which the command source as well as th
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3.4 Commissioning

It is extremely simple to parameterize a basic setting for the selection of the
command source (P0700) and the setpoint source (P1000) using
parameters P0O700 and P1000. P0719 is a combination of both parameters
- with which the command source as well as the setpoint source can be
selected.

The various command data sets can be activated using the STARTER
start-up program.

Proceed as follows:

- Open the "Configuration" screen by double clicking on the button with
the same name in the project tree (1)

- Under the "Configuration" tab, activate the checkbox "Display all
command data sets" (2)

- The"Command data sets" tab is then displayed (refer to Fig. 3-4)

[W’VSTARTER - Test_Projekt - [MICROMASTER_440 - Configuration]

ﬂ Project Edit Target system View Options ‘Window Help

| @l = o=l =[]l o v e o = | ] @ @ [P i ] s 2 e [ ]| 2]
| =
f Display Active
EI-% Test_Projekt 5 p 4
nsert single drive uni Lieconfigure dirve.
E_E{L MItCRC?I‘VI:STERj:U Command data set: |1 'I

B[ MICROMASTER 240
% Drive navigator
SR Crifigur ation

> Terminals | bus \ Hap® MICROMASTER_440

> Limits :
- % Diagnostics Drive type: tatar:

Configuration | Command data sets |

Operating mode: IWI with linear characteristic (0]

BSEE440-24B11-284% {440 Asgynchronous rotational motor (1] 230 080 A
> Alarm bistory 1AC200-240V +10%-10% 012 kW B0.00Hz 1350 min-'
- % Control panel 47-B3Hz 012 ki
-3 Extended Firmweare 2.1
Communication module (CE] 1. Mator identfication |
Mo CB option board (0] Stopl
2. Detemm, of the saturation I
[Disabled @) =
Encoder
I Display all dijve dats se Disabled (0]
¥ Display Bl command data sets -
Status cycle: | OFf 'I Immediately | Cloze Help
Project By MICROMASTER_440 |
35 T g
L4 | |
88 21cims | 5] Evvon in coniguration data B Taget system ouiput | %E Diagrostics overvizw |
Press F1 to open Help display. |PC COM-Part {USS) |Online mode — |z
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Figure 3-3 Selecting the command data set using the STARTER start-up program
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Change to the "Command data sets" tab (1)
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- Change to the "Command data sets" tab (1)

- Select the command data set that you wish to display or process/edit; in
addition, it is also displayed as to which command data set is active (2)

- Under "Command data set selection" define how the command data
sets are selected in the frequency inverter (3):

- Bit O: selection of the parameter that supplies the signal for Bit O of
the command data set selection;

- Bit 1: selection of the parameter that supplies the signal for Bit 1 of
the command data set selection.

[T STARTER - Test _Projekt - [MICROMASTER_440 - Configuration]

g Project Drive Edit Target swstem Wiew Options ‘Window Help

[ Dlﬁlﬂl'%'ﬂl_ll r}ﬂlﬁléll PR E SR ] % | 1 o atan| 5 | || 25
| _(2)
= Display Active /
= % Et&:z]teig\e drive unit EBecgnfigure diive. |
EI--EI-ﬂg MICROMASTER, 440 Command data§et: |1 'I 1
E..f.%pgncvzonh;:;i:;ﬂu Configuration - Command data setsl — (1)

; ?s:n:i:::t;ir‘:s Command Afset selection (3)
> Limiks

5 Dlbepehcs iy |r72 Bit 4. C0O/BO: Binary input values: : Digital input 5 (1=0N / 0=0FF) = |

- > Alarm history 72+ Bit B CO/B0: Binay input values: - Digital input B [1=0M 4 D=0FF]

- % Control panel
Command data set To command data set
o | ’7 ; - ) ’7 . - -‘

-3 Extended

Status cycle: | OFf 'I Immediately | Cloze Help
Project g MICROMASTER_440 |
35 T g
BT { |
88 21cims | 5] Evvon in coniguration data B Taget system ouiput | %E Diagrostics overvizw |
Press F1 to open Help display. |PC COM-Part {USS) |Online mode — |z

Figure 3-4 Selecting the command data set using the STARTER start-up program
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3.5 Copying data sets
If command data sets only differ as far as a few details are concerned, then
a new data set can be generated by copying the original data set. When
using the BOP, this can be realized using parameter P0809:
¢ P0809[0] = number of the command data set which is to be copied
(source)
e P0809[1] = number of the command data set into which data is to be
copied (target)
e P0809[2] = 1 = copying is started
POS09[0] =0  1.CDS /\
P0O809[1] =2 3.CDS
[0] [1] [2]
- P0O809[2] =1  Startcopy = iz
. i 0700
N P0O701
P0702
P0703
NE 'P0704
< E‘ 7777: 77777
P2253
25 |P2254
’ P2264

1.CDS 2.CDS 3.CDS

Figure 3-5 Example of copying command data sets using BOP

Parameter PO819[1] is again set to zero after copying has been completed.
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For the STARTER start-up program, copying can be carried-out in a user-
friendly way using the mask “ Configuration > Drive data sets” (1). The
data set to be copied can be selected (2) as well as also the data set into
which data is to be copied (3). Copying is started using the “Copy” button
(4).

['W STARTER - Test_Projekt - [MICROMASTER_440 - Configuration]
g Project Drive Edit Target swstem Wiew Options ‘Window Help

[E e R R AL = | | 4+ s |5 [
[ e
® Display Active
= % Et&:z]teig\e drive unit Beconfigure diive.
EI--EI-ﬂg MICROMASTER, 440 Command data set: |1 'I
E..f.%pgncvzonh;:;i:;ﬂu Configuration ~ Command data sets I \ (l)
; ?s:n:i:::t;ir‘:s Command data set selection
> Limiks

5 Dlbepehcs BitD [r722: it 4, CO/BO: Binary input values: : Digitalinput § (1=0N # 0=0FF) |

- Blarm history

Bit 1 |r722 Bit 5, CO/B0: Binary input values: : Digital input B [1=0M # 0=0FF) ﬂ

] [
(4) (2) (3

- % Control panel
-3 Extended

Status cycle: | OFf 'I Immediately | Cloze Help

Project g MICROMASTER_440 |
35 T g
BT { |
88 21cims | 5] Evvon in coniguration data B Taget system ouiput | %E Diagrostics overvizw |
Press F1 to open Help display. |PC COM-Part {USS) |Online mode — |z

Figure 3-6 Copying command data sets using the STARTER start-up program
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4 Examples

All of the examples described below — with the exception of example 4 —
are applicable for MICROMASTER 430, MICROMASTER 440, CU240 of
SINAMICS G120 and SINAMICS G120D.

Example 4 is only applicable for MICROMASTER 430, MICROMASTER
440 and CU240 of SINAMICS G120.

4.1 Example 1: Connecting several different motors to a drive
inverter

LI

MM4 Digital inputs
123456

] W Del WY (e

M1 M2 M3

Motor 1 Motor 2 Motor 3

Figure 4-1 connecting three different motors to a drive inverter
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41.1 Design

4.1.2

The various motors must be connected to the drive inverter through
contactors. A higher-level control controls both the contactors and also
selects the associated drive data sets. If the motor is changed, then initially,
the drive inverter is powered-down and then the motor contactor is opened.
The next drive data set is selected and the associated contactor is
controlled. The system must wait 50 ms for the data set to be changed-
over. The drive inverter can then be powered-up again.

Control

Digital inputs are used to enter the control signals. DIN 1 is used to power-
up/power-down the drive inverter and DIN 5 and DIN 6 are used to select
the drive data sets. If there is no signal at DIN 5 and DIN 6, then drive data
set 1 is automatically selected. A high signal at DIN 5 selects drive data set
2 and a high signal at DIN 6, drive data set 3.

The following setting parameters are obtained if it is assumed that in
addition to the drive data set changeover, there is no command data set
changeover:

Table 4-1 Parameterization of the frequency converter

Copyright © Siemens AG 2009 All rights reserved
PDF_Drive_command_data_sets_en_V2_1.doc

Parameter Designation Parameter Note / comments
No. value
P0O700[0] Selection of command source, CDS 1 2 2: Terminals
P0840[0] Bl: ON/OFF1, CDS 1 r0722.0 ON/OFF1 via DIN 1
PO705[0] Digital input 5 (DI5) , CDS 1 99 99: Enable BICO
parameterization
P0706[0] Digital input 6 (DI6) , CDS 1 99 99: Enable BICO
parameterization
P0820 Bl: DDS hit 0 r0722.4 DDS bit 0 =DIN 5
P0821 Bl: DDS bit 1 r0722.5 DDS bit 1 = DIN 6
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4.1.3 Commissioning

To start, drive 1 is commissioned. It must be ensured that neither DDS 1
nor DDS 2 is selected from the PLC. The drive can then be commissioned
according to the information provided in Operating Instructions. There are 2
possibilities of commissioning drive 2 and 3:

1. Select the drive data set and commission (start-up) the drive according
to the Operating Instructions (e. g. MM440, chapter 3.5; G120, chapter
5; G120D, chapter 4)

2. Copy the 1% drive data set into the 2" drive data set using parameter
P0819

In the 1% case it must be ensured that for the commissioning steps, the
appropriate index is always selected (1 or 2). The 2" method offers the
advantage that for the drive only the different motor parameters have to be
re-determined if the remaining parameters (set points, closed-loop control,
etc.) remain the same.

4.2 Example 2: Changing-over the speed controller gain

For a wide range of technological applications it has been seen to be
necessary to adapt the gain and the integral action time of the speed
controller to the changing control loop. Up to three different gain factors and
integral action times can be parameterized using the drive data sets.
Contrary to most parameters of the drive data sets, gain Kp and integral
action time ty can be changed-over (toggled) while the drive is operational.
A changeover can either be externally initiated via previously
parameterized digital inputs; when using the frequency threshold value f_1
(P2155) it is possible to toggle between two drive data sets, also as a
function of the drive speed.
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DIN > Sequence control >
5 5 } } S
©
5 4’@
i®)
Y Y v Y §
_ SUM _ _ | Motor ‘
ADC “|  setpoint " AFM " RFG - control "
J\
Treshold freq. f_1
0.00 ... 650.00 [HZ]
P2155.D (30.00)
If_act| > P2155 (f_1) P0820 = 0053.4
1
fact : —».—» AY > IT OI { D) -
T T of I
Tconst. speed filt. Delay time of f_1
0...1000 [ms] Hyst. freq%_hys 0...10000 [ms]
P2153.D (5) 0.00...10.00 [Hz] P2196.D(10)
P2150.D (3.00) P1460 /1470 | | | |
P1462 / 1472 | | | |
[0] [1] [2]

DDS1 DDS2 DDS3

Figure 4-2 Changing-over the gain / integral action time of the speed controller

Version V2.1 Issue July 2009 25/34



Copyright © Siemens AG 2009 All rights reserved
PDF_Drive_command_data_sets_en_V2_1.doc

SI E M E N s Application description

The ramp-function generator parameters - such as ramp-up
and ramp-down times, initial and final rounding-off, OFF3
ramp-down time - can also be changed with the drive inverter
operational using drive data sets. The changeover using digital
input DIN 4 is s
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4.3 Example 3: Changing-over the ramp-function generator

The ramp-function generator parameters - such as ramp-up and ramp-down times, initial and final rounding-off, OFF3 ramp-
down time - can also be changed with the drive inverter operational using drive data sets. The changeover using digital input
DIN 4 is shown in the following example.
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DIN Sequence control
S
I I I I :
=]
=
SUM Motor
ADC setpoint —> AFM —> RFG control
P0820 = 722.3 T
DIN4 | ) —-
of (1
P1120 I
P1121 | I
01 1]
DDS1 DDS2 DDS3
Figure 4-3 Changing-over the ramp-up/ramp-down time of the ramp-function generator
27134
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Example 4 is only applicable for MM430, MM440 and
CU240 of G120.
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4.4 Example 4: Changing-over between local / remote

Note:

Example 4 is only applicable for MM430, MM440 and CU240 of G120.

150.00

8808

asic Operator Panel
. BOP Link . Control
| room
MM4 N |
|

ADC 1+ / :

ADG 1 - - 1 i 4-20 mA
DIN 1 L ON/OFF
DIN 2 | Reset
DIN 6 | :

i

Changeover
local / remote

Figure 4-4 Changing-over between local / remote control
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A drive, e.g. for a pump or a conveyor belt, which is located some distance
away from the switchgear room, is normally powered-up and powered-
down from the main control room via binary inputs; the setpoint is 4 — 20
mA. When faults occur, or also when maintenance is required, the pump is
locally operated from the operator device.

Using a key-actuated switch, the drive can be changed-over from remote
control to local control. The following settings are parameterized:

Local operator control (CDS 0):

e Setpoint via the BOP ( motorized potentiometer with raise / lower key )
e On/ Off via the BOP

Remote control (CDS 1):

e 4 —20 mA setpoint

e On/ Off / fault acknowledgement via digital inputs

The basic setting of the two command data sets is extremely simply
realized using parameters P0O700 and P1000.

Binary input DIN 6 is used to changeover (toggle) between the two
operating modes. The parameterization is as follows:

Table 4-2 Changeover local / remote

Parameter Designation Parameter Note / comments
No. value

Selection of command source:

P0O700[0] Selection of command source, CDS 1 1 1: BOP

PO700[1] Selection of command source, CDS 2 2 2: Terminals

Selection of frequency setpoint:

P1000[0] Selection of frequency setpoint, CDS 1 1 1: MOP setpoint

P1000[1] Selection of frequency setpoint, CDS 2 2 2: Analog setpoint

Selection CDS 1/ 2:

P0O706[0] Digital input 6 (DI6), CDS 1 99 99: Enable BICO
parameterization

P0O706[1] Digital input 6 (DI6), CDS 2 99 99: Enable BICO
parameterization

P0O810 Bl: CDS BitO (Local / remote) r0722.5 Local / remote =
DIN 6
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Setting of the 4 — 20 mA setpoint channel:

Table 4-3 Setting of the 4 — 20 mA setpoint channel

Parameter Designation Parameter Note / comments
No. value

ADC 1:

P0O756([0] Type of ADC 3 3: Unipolar current input
with monitoring (0 to 20 mA)

P0O757[0] Value x1 of ADC scaling [V / mA] x1 =4[V /mA]

P0O758[0] Value y1 of ADC scaling 0 y1l =0 [%]

P0O759[0] Value x2 of ADC scaling [V / mA] | 20 x1 =20 [V /mA]

P0O760[0] Value y2 of ADC scaling 100 y1 =100 [%]

P0761[0] Width of ADC deadband [V/mA] | 4 Width of ADC deadband
=4[V /mA]

Note:

It is important that the analog input ADC 1 is also brought into the correct
setting using the DIP switch on the terminal board (ON = 0—-20 mA).

Wire breakage monitoring

It is extremely simple to implement a wire breakage monitoring of the 4 —
20 mA setpoint by evaluating the ADC status word r0751[0]. The analog
inputs can be parameterized for voltage input or current input with a
monitoring function. If the setpoint falls below 50% of the value of the ADC
deadband zone, parameterized using P0761, as a result of a damaged
cable, then the appropriate bit of the ADC status word r0751 is set. In order
that a fault is not output, fault message 80 must be suppressed using
parameters 2100 and 2101. Only different drive responses can be initiated
by the status bit, e.g.

¢ changing-over to a fixed setpoint (parameterization of CDS 2 !l)
e freezing the last setpoint
e output of a fault message

For the particular example, freezing the setpoint and the output of a fault
message were selected. The ramp-function generator output and therefore
the drive inverter frequency setpoint can be frozen at the last actual
setpoint using parameter P1141. The control is realized via r0751.0,
however, the signal must be negated once (NOT 1). A fault message can
be simultaneously generated using r0751(0). In order that the On/Off
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For the particular example, freezing the setpoint and the
output of a fault message were selected. The ramp-
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command is still active via DIN 1, the setpoint is no longer frozen when an
On command is withdrawn.

This wire breakage monitoring is only active in data set CDS 1 - remote
operator control; when changing-over to local operator control, it is no
longer effective.

Freezing the frequency setpoint:

Table 4-4 Freezing the frequency setpoint

Parameter Designation Parameter Note / comments
No. value

Digital input 1:
P0701[0] Function of digital input 1, 99 99: Enable BICO

CDS1 parameterization
P0O701[1] Function of digital input 1, 99 99: Enable BICO

CDSs 2 parameterization
Digital output 3:
P0733[0] Bl: Function of digital output3 | 0 no function
P0O733[1] BI: Function of digital output 3 | r0751.0 Signal lost on ADC 1
Delay for loss of signal action:
P0762[0] Delay for loss of signal action, | 0 0 ms

ADC 1
Local / remote control:
P0840[0] Bl: ON/OFF1, CDS 1 r0019.0 ON/OFF1 via BOP
P0840[1] Bl: ON/OFF1, CDS 2 r0722.0 ON/OFF1 via DIN 1
P1141[0] Bl: RFG start, CDS 1 1 enabled
P1141[1] Bl: RFG start, CDS 2 r2829.0 Output of the NOT 1
P2100[0] Alarm number selection 80 80: ADC input signal lost
P2101[0] Stop reaction value 0 0: No reaction, no display
FFBs:
P2800 Enable FFBs 1 1: Enabled
P2801[0] Activate FFBs 3 Activate AND1 (Level 3)
P2801[9] Activate FFBs 3 Activate NOT1 (Level 3)
P2810[0] Bl: AND 1 r0722.0 1st input of the AND1 =DIN 1
P2810[1] Bl: AND 1 r0751.0 2nd input of the AND1 =

Signal lost on ADC 1
P2828 Bl: NOT 1 r2811 Input of the NOT1 = Output of
the AND1
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A drive operates in an automation group and is normally powered-up and
powered-down via PROFIBUS; the setpoint is also entered via the bus.
When faults occur or also when service is required, the drive is to be locally
controlled from a switch box.

Using a key-actuated switch the drive can be changed-over from automatic
to manual operation. The following settings are parameterized:

Manual operation (CDS 0)

Setpoint via the motorized potentiometer using the higher / lower key

On / Off via a pushbutton

Automatic operation (CDS 1)

Setpoint via PROFIBUS

On / Off / fault acknowledgement via PROFIBUS

The basic setting of the two command data sets is extremely simply
realized using parameters P0700 and P1000.

Binary input DIN 6 is used to changeover (toggle) between the two
operating modes.

Parameterization as follows:

Table 4-5 Changeover manual / automatic

Parameter Designation Parameter Note / comments
No. value

Selection of command source:

P0O700[0] Selection of command source, CDS 1 2 2: Terminals

P0O700[1] Selection of command source, CDS 2 6 6: Profibus

Selection of frequency setpoint:

P1000[0] Selection of frequency setpoint, CDS 1 1: MOP setpoint

P1000[1] Selection of frequency setpoint, CDS 2 2: Profibus setpoint

Selection CDS 1/ 2:

P0O706[0] Digital input 6 (DI6), CDS 1 99 99: Enable BICO
parameterization
P0O706([1] Digital input 6 (DI6), CDS 2 99 99: Enable BICO
parameterization
P0O810 Bl: CDS BitO (Local / remote) r0722.5 Manual / automatic
=DIN 6
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5 Executing scripts in STARTER
For fast parameter changes, you can use the attached script files.
Note:

Before you execute a script on the drive, please set your drive inverter to
the factory settings (P0010 = 30, P0970 = 1) and carry-out a quick
commissioning (P0010 = 1) of the drive.

The procedure in detail:

1. Save the attached script file in a folder on your computer hard drive.

2. Set-up a script folder for the drive in your STARTER project by clicking
with the righthand mouse key on the drive; then click on “ Expert”
(lefthand mouse key) and on “Insert script folder”.

A new folder appears “SCRIPTS” at the lower end of the tree.

3. Import the script from your folder into STARTER as described below:
Using the righthand mouse key click on the tab "SCRIPTS";

Click on "ASCIl import..." and open the required script file;

Assign a name to the opened file and acknowledge with “OK”.
4. Go Online with the drive.

5. Execute the script by clicking with the righthand mouse key on the script
and clicking “Accept and execute”;

or open the script by double clicking on it and then pressing the button @I
“Accept and execute”.

Also refer to the application Entry ID: 22078810 "STARTER: Generating
application macros" (Chapter 1.5 ,Save Expert List and User-defined Lists
as Script”, section “Series commissioning of a number of drives using
scripts*).
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6 References

6.1 Internet link data

This list is in no way complete and only reflects a selection of suitable

references.
Table 6-1
Subject area Title
\1\ | Manuals MICROMASTER 4
\2\ | Manuals SINAMICS G120
\3\ | Manuals SINAMICS G120D
\4\ | FAQ How do | use different parameter sets with the
MM440/MM4307?
\5\ | Application STARTER: Generating application macros
6.2 History
Table 6-2 History
Version Datum Change
V1.0 June 2003 First edition
V2.0 December 2008 | Second edition; extended by G120
V2.1 July 2009 Word file reformated
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