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Sheet G112 Binary outputs terminals 46/47, 48/54, 50/51 and 52/53
Relay outputs line contactor and Fan ON
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Sheet G114 Analog inputs terminals 8/9, 10/11 and X6/X7
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Sheet G116 Analog outputs terminals 18/19 and 20/21
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Sheet G125 Evaluation of a 4-step master switch
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Free function blocks Sheets B100 to B216

Technology software in the basic converter, S00 option

NOTE

Freely assignable function blocks are enabled in parameter U977.
For enabling instructions, please refer to Section 11, Parameter List, description of parameters U977
and n978.

The setting for the sequence in which these function blocks are executed is made using parameters
U960, U961, U962, and U963.
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Function diagram SIMOREG 6RA70 - Contents of the technology software in the basic converter, option S00

 Content Sheet 

Control elements
 3 Integrators B155
 3 DT1 elements B155
 10 Derivative/delay elements (LEAD / LAG blocks) B156 - B158

Characteristics
 9 Characteristic blocks B160
 3 Dead zones B161
 1 Setpoint branching B161

Ramp function generator
 1 Simple ramp function generator B165

Controllers
 1 Technology controller B170
 10 PI controllers B180 - B189

Velocity/speed controller,
variable moment of inertia
 1 Velocity/speed calculator B190
 1 Speed/velocity calculator B190
 1 Calculation of variable inertia B191

Multiplexer for connectors
 3 Multiplexers B195

Logic functions
 2 Decoders/demultiplexers binary to 1 from 8 B200
 28 AND elements with 3 inputs each B205
 20 OR elements with 3 inputs each B206
 4 EXCLUSIVE OR elements with 2 inputs each B206
 16 Inverters B207
 12 NAND elements with 3 inputs each B207
 14 RS flipflop B210
 4 D flipflop B211
 10 Timers B215, B216
 5 Binary signal selector switches B216

 Content Sheet 

 Startup of the technology software (option S00) B101

Fixed values
 100 Fixed values B110

Monitoring
 1 Voltage monitor for electronics power supply B110

Alarm, fault messages
 8 Alarm message triggers B115
 32 Fault message triggers B115

Connector/binector converter
 3 Connector/binector converter B120
 3 Binector/connector converter B121

Mathematical functions
 15 Adders/subtracters B125
 4 Sign inverters B125
 2 Switchable sign inverters B125
 12 Multipliers B130
 6 Dividers B131
 3 High-resolution multipliers/dividers B131
 4 Absolute-value generator with filtering B135

Limiters, limit-value monitors
 3 Limiters B135
 3 Limit-value monitors with filtering B136
 4 Limit-value monitors without filtering B137
 3 Limit-value monitors without filtering B138

Processing of connectors
 4 Averagers B139
 4 Maximum selections B140
 4 Minimum selections B140
 2 Tracking/storage elements B145
 2 Connector memories B145
 10 Connector changeover switches B150
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5 time slices are available:

 Time slice Sampling time                                                             
 1 1 * T0 (firing-pulse-synchronous time slice)  <1>
 2 2 * T0 (firing-pulse-synchronous time slice)  <1>
 4 4 * T0 (firing-pulse-synchronous time slice)  <1>
 10 20 ms (not firing-pulse-synchronous)
 20 Block is not calculated                                    <2>

<1> T0 = Mean distance between 2 firing pulses
 T0 = 3.33 ms at 50 Hz line frequency
 T0 = 2.78 ms at 60 Hz line frequency

<2> All function blocks for which a time slice <20 
 is set are activated

 Function block No. Setting with parameter 
 1 U950.01
 2 U950.02
 .  .
 .  .

 99  U950.99
 100 U950.100
 101 U951.01
 102 U951.02
 .  .
 .  .

 199  U951.99
 200 U951.100
 201 U952.01
 202 U952.02
 .  .
 .  .

 299  U952.99
 300 U952.100

1. Enabling

2. Setting and activating
 the sampling times

3. Execution sequence

Permanent enabling

 U977 = PIN number
 n978 = 2000

Temporary enabling

 U977 = 1500
 n978 = 1xxx  (xxx = hours remaining)

The execution sequence of the function blocks can be defined with parameters U960, U961, and U962.

Startup of the technology software in the basic converter (option S00)

4. Automatic setting The execution sequence of the function blocks and their activation can also be made automatic:

= function block number287

The sampling times must be chosen in such a way that the maximum processor load (n009.02) is indicated on average as <90%.

U969 = 1: Restore standard sequence
  U960, U961, and U962 are set to the factory setting

 = 2: Set optimum sequence
  U960, U961, and U962 are set in such a way that as few deadtimes as possible occur

 = 3: Set standard setting of the sampling times. U950, U951, and U952 are set to the factory setting!

 = 4: Automatic activation/deactivation
  U950, U951, and U952 are set in such a way that the unwired function blocks are deselected
  and the wired function blocks are selected (activated), if they are not yet selected.
  The time slice 10 (sampling time 20 ms) is set for all function blocks not previously activated,
  unchanged for all previously activated function blocks.

For each function block, it is necessary to define in which "time slice" (i.e. with which sampling time) it is processed.
(Note: In the factory setting of the parameters, all existing function blocks are activated)
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Sheet B115 Fault message triggers, alarm message triggers
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K9301

K9302

U543.01
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K9303

.01
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U545.01
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U544 (9306)

K9304

K9307
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PI-controller

PI-controller Transfer function:

            1             1 + sTn
G(s) =  --------- * Kp * ---------
         1 + sT1            sTn

P component

I component

0 = Reset P
component

0 = Reset I
component

Positive limit

Negative limit

Controller at 
output limit

Enable PI-controller

Filter time

Set PI-controller

1 = set I component <4>

setting value for I component

1 = set output <2>

0 = disable PI-controller <1>

1 = freeze I component <5>

setting value for PI-controller output

<1> disable PI-controller:
 P component = 0
 I component = 0
 output = 0
<2> set output:
 P component active
 I component = setting value - P component
 output = setting value
<3> freeze output:
 P component active
 I component = frozen output - P component
 output is frozen
<4> set I component:
 P component active
 I component = setting value
 output = P component + I component

1 = freeze output <3>

Priority:
1. disable PI-controller
2. set output
3. freeze output
4. set I component
5. freeze I component
6. freeze I component in pos. direction
7. freeze I component in neg. direction

1 = freeze I comp. in pos. direction <6>

1 = freeze I comp. in neg. direction <7>

PI-controller output

Stop I component in
pos.direction and limit

it to positive limit Controller at pos.
output limit

Controller at neg.
output limit

<5> freeze I component:
 P component active
 I component is frozen
 output = P component + I component
<6> freeze I component in pos. direction:
 P component active
 if controller input (X) is positive,
 I component is frozen
 output = P component + I component
<7> freeze I component in neg. direction:
 P component active
 if controller input (X) is negative,
 I component is frozen
 output = P component + I component

Stop I component in
neg.direction and limit

it to negative limit
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K9310

U535.02 (0 ms)

.02

.02

2
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.02
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.32

.42

U539.02
(3,000 s)

U537.02
(3,00)

U540.02 (1) U541.02 (1)

.02

.02

K9311

K9312

U543.02
(100,0)

K9316

K9315
K9313

.02

B9661
(K9315)

U545.02
(100,0)

U544 (9316)

K9314

K9317

B9651

.02

B9671

(K9317)
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PI-controller

PI-controller Transfer function:

            1             1 + sTn
G(s) =  --------- * Kp * ---------
         1 + sT1            sTn

P component

I component

0 = Reset P
component

0 = Reset I
component

Positive limit

Negative limit

Controller at 
output limit

Enable PI-controller

Filter time

Set PI-controller

1 = set I component <4>

setting value for I component

1 = set output <2>

0 = disable PI-controller <1>

1 = freeze I component <5>

setting value for PI-controller output

<1> disable PI-controller:
 P component = 0
 I component = 0
 output = 0
<2> set output:
 P component active
 I component = setting value - P component
 output = setting value
<3> freeze output:
 P component active
 I component = frozen output - P component
 output is frozen
<4> set I component:
 P component active
 I component = setting value
 output = P component + I component

1 = freeze output <3>

Priority:
1. disable PI-controller
2. set output
3. freeze output
4. set I component
5. freeze I component
6. freeze I component in pos. direction
7. freeze I component in neg. direction

1 = freeze I comp. in pos. direction <6>

1 = freeze I comp. in neg. direction <7>

PI-controller output

Stop I component in
pos.direction and limit

it to positive limit Controller at pos.
output limit

Controller at neg.
output limit

<5> freeze I component:
 P component active
 I component is frozen
 output = P component + I component
<6> freeze I component in pos. direction:
 P component active
 if controller input (X) is positive,
 I component is frozen
 output = P component + I component
<7> freeze I component in neg. direction:
 P component active
 if controller input (X) is negative,
 I component is frozen
 output = P component + I component

Stop I component in
neg.direction and limit

it to negative limit
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K9320

U535.03 (0 ms)

.03

.03

3

.03

.03

.13

.13

.03

.13

.23

.33

.43

U539.03
(3,000 s)

U537.03
(3,00)

U540.03 (1) U541.03 (1)

.03

.03

K9321

K9322

U543.03
(100,0)

K9326

K9325
K9323

.03

B9662
(K9325)

U545.03
(100,0)

U544 (9326)

K9324

K9327

B9652

.03

B9672

(K9327)

- B182 -

PI-controller

PI-controller Transfer function:

            1             1 + sTn
G(s) =  --------- * Kp * ---------
         1 + sT1            sTn

P component

I component

0 = Reset P
component

0 = Reset I
component

Positive limit

Negative limit

Controller at 
output limit

Enable PI-controller

Filter time

Set PI-controller

1 = set I component <4>

setting value for I component

1 = set output <2>

0 = disable PI-controller <1>

1 = freeze I component <5>

setting value for PI-controller output

<1> disable PI-controller:
 P component = 0
 I component = 0
 output = 0
<2> set output:
 P component active
 I component = setting value - P component
 output = setting value
<3> freeze output:
 P component active
 I component = frozen output - P component
 output is frozen
<4> set I component:
 P component active
 I component = setting value
 output = P component + I component

1 = freeze output <3>

Priority:
1. disable PI-controller
2. set output
3. freeze output
4. set I component
5. freeze I component
6. freeze I component in pos. direction
7. freeze I component in neg. direction

1 = freeze I comp. in pos. direction <6>

1 = freeze I comp. in neg. direction <7>

PI-controller output

Stop I component in
pos.direction and limit

it to positive limit Controller at pos.
output limit

Controller at neg.
output limit

<5> freeze I component:
 P component active
 I component is frozen
 output = P component + I component
<6> freeze I component in pos. direction:
 P component active
 if controller input (X) is positive,
 I component is frozen
 output = P component + I component
<7> freeze I component in neg. direction:
 P component active
 if controller input (X) is negative,
 I component is frozen
 output = P component + I component

Stop I component in
neg.direction and limit

it to negative limit
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K9330

U535.04 (0 ms)

.04

.04

4

.04
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.14

.14

.04
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.34

.44

U539.04
(3,000 s)

U537.04
(3,00)

U540.04 (1) U541.04 (1)

.04

.04

K9331

K9332

U543.04
(100,0)

K9336

K9335
K9333

.04

B9663
(K9335)

U545.04
(100,0)

U544 (9336)

K9334

K9337

B9653

.04

B9673

(K9337)

- B183 -

PI-controller

PI-controller Transfer function:

            1             1 + sTn
G(s) =  --------- * Kp * ---------
         1 + sT1            sTn

P component

I component

0 = Reset P
component

0 = Reset I
component

Positive limit

Negative limit

Controller at 
output limit

Enable PI-controller

Filter time

Set PI-controller

1 = set I component <4>

setting value for I component

1 = set output <2>

0 = disable PI-controller <1>
1 = freeze I component <5>

setting value for PI-controller output

<1> disable PI-controller:
 P component = 0
 I component = 0
 output = 0
<2> set output:
 P component active
 I component = setting value - P component
 output = setting value
<3> freeze output:
 P component active
 I component = frozen output - P component
 output is frozen
<4> set I component:
 P component active
 I component = setting value
 output = P component + I component

1 = freeze output <3>

Priority:
1. disable PI-controller
2. set output
3. freeze output
4. set I component
5. freeze I component
6. freeze I component in pos. direction
7. freeze I component in neg. direction

1 = freeze I comp. in pos. direction <6>

1 = freeze I comp. in neg. direction <7>

PI-controller output

Stop I component in
pos.direction and limit

it to positive limit Controller at pos.
output limit

Controller at neg.
output limit

<5> freeze I component:
 P component active
 I component is frozen
 output = P component + I component
<6> freeze I component in pos. direction:
 P component active
 if controller input (X) is positive,
 I component is frozen
 output = P component + I component
<7> freeze I component in neg. direction:
 P component active
 if controller input (X) is negative,
 I component is frozen
 output = P component + I component

Stop I component in
neg.direction and limit

it to negative limit
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K9340

U535.05 (0 ms)

.05

.05

5

.05

.05

.15

.15

.05

.15

.25

.35

.45

U539.05
(3,000 s)

U537.05
(3,00)

U540.05 (1) U541.05 (1)

.05

.05

K9341

K9342

U543.05
(100,0)

K9346

K9345
K9343

.05

B9664
(K9345)

U545.05
(100,0)

U544 (9346)

K9344

K9347

B9654

.05

B9674

(K9347)

- B184 -

PI-controller

PI-controller Transfer function:

            1             1 + sTn
G(s) =  --------- * Kp * ---------
         1 + sT1            sTn

P component

I component

0 = Reset P
component

0 = Reset I
component

Positive limit

Negative limit

Controller at 
output limit

Enable PI-controller

Filter time

Set PI-controller

1 = set I component <4>

setting value for I component

1 = set output <2>

0 = disable PI-controller <1>

1 = freeze I component <5>

setting value for PI-controller output

<1> disable PI-controller:
 P component = 0
 I component = 0
 output = 0
<2> set output:
 P component active
 I component = setting value - P component
 output = setting value
<3> freeze output:
 P component active
 I component = frozen output - P component
 output is frozen
<4> set I component:
 P component active
 I component = setting value
 output = P component + I component

1 = freeze output <3>

Priority:
1. disable PI-controller
2. set output
3. freeze output
4. set I component
5. freeze I component
6. freeze I component in pos. direction
7. freeze I component in neg. direction

1 = freeze I comp. in pos. direction <6>

1 = freeze I comp. in neg. direction <7>

PI-controller output

Stop I component in
pos.direction and limit

it to positive limit Controller at pos.
output limit

Controller at neg.
output limit

<5> freeze I component:
 P component active
 I component is frozen
 output = P component + I component
<6> freeze I component in pos. direction:
 P component active
 if controller input (X) is positive,
 I component is frozen
 output = P component + I component
<7> freeze I component in neg. direction:
 P component active
 if controller input (X) is negative,
 I component is frozen
 output = P component + I component

Stop I component in
neg.direction and limit

it to negative limit
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U535.06 (0 ms)

.06

.06

6
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.06

.16

.16

.06
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.26

.36

.46

U539.06
(3,000 s)

U537.06
(3,00)

U540.06 (1) U541.06 (1)

.06

.06

K9351

K9352

U543.06
(100,0)

K9356

K9355
K9353

.06

B9665
(K9355)

U545.06
(100,0)

U544 (9356)

K9354

K9357

B9655

.06

B9675

(K9357)
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PI-controller

PI-controller Transfer function:

            1             1 + sTn
G(s) =  --------- * Kp * ---------
         1 + sT1            sTn

P component

I component

0 = Reset P
component

0 = Reset I
component

Positive limit

Negative limit

Controller at 
output limit

Enable PI-controller

Filter time

Set PI-controller

1 = set I component <4>

setting value for I component

1 = set output <2>

0 = disable PI-controller <1>

1 = freeze I component <5>

setting value for PI-controller output

<1> disable PI-controller:
 P component = 0
 I component = 0
 output = 0
<2> set output:
 P component active
 I component = setting value - P component
 output = setting value
<3> freeze output:
 P component active
 I component = frozen output - P component
 output is frozen
<4> set I component:
 P component active
 I component = setting value
 output = P component + I component

1 = freeze output <3>

Priority:
1. disable PI-controller
2. set output
3. freeze output
4. set I component
5. freeze I component
6. freeze I component in pos. direction
7. freeze I component in neg. direction

1 = freeze I comp. in pos. direction <6>

1 = freeze I comp. in neg. direction <7>

PI-controller output

Stop I component in
pos.direction and limit

it to positive limit Controller at pos.
output limit

Controller at neg.
output limit

<5> freeze I component:
 P component active
 I component is frozen
 output = P component + I component
<6> freeze I component in pos. direction:
 P component active
 if controller input (X) is positive,
 I component is frozen
 output = P component + I component
<7> freeze I component in neg. direction:
 P component active
 if controller input (X) is negative,
 I component is frozen
 output = P component + I component

Stop I component in
neg.direction and limit

it to negative limit
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U535.07 (0 ms)

.07

.07

7
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.47

U539.07
(3,000 s)

U537.07
(3,00)

U540.07 (1) U541.07 (1)

.07

.07

K9361

K9362

U543.07
(100,0)

K9366

K9365
K9363

.07

B9666
(K9365)

U545.07
(100,0)

U544 (9366)

K9364

K9367

B9656

.07

B9676

(K9367)
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PI-controller

PI-controller Transfer function:

            1             1 + sTn
G(s) =  --------- * Kp * ---------
         1 + sT1            sTn

P component

I component

0 = Reset P
component

0 = Reset I
component

Positive limit

Negative limit

Controller at 
output limit

Enable PI-controller

Filter time

Set PI-controller

1 = set I component <4>

setting value for I component

1 = set output <2>

0 = disable PI-controller <1>

1 = freeze I component <5>

setting value for PI-controller output

<1> disable PI-controller:
 P component = 0
 I component = 0
 output = 0
<2> set output:
 P component active
 I component = setting value - P component
 output = setting value
<3> freeze output:
 P component active
 I component = frozen output - P component
 output is frozen
<4> set I component:
 P component active
 I component = setting value
 output = P component + I component

1 = freeze output <3>

Priority:
1. disable PI-controller
2. set output
3. freeze output
4. set I component
5. freeze I component
6. freeze I component in pos. direction
7. freeze I component in neg. direction

1 = freeze I comp. in pos. direction <6>

1 = freeze I comp. in neg. direction <7>

PI-controller output

Stop I component in
pos.direction and limit

it to positive limit Controller at pos.
output limit

Controller at neg.
output limit

<5> freeze I component:
 P component active
 I component is frozen
 output = P component + I component
<6> freeze I component in pos. direction:
 P component active
 if controller input (X) is positive,
 I component is frozen
 output = P component + I component
<7> freeze I component in neg. direction:
 P component active
 if controller input (X) is negative,
 I component is frozen
 output = P component + I component

Stop I component in
neg.direction and limit

it to negative limit
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U535.08 (0 ms)
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(3,000 s)

U537.08
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U540.08 (1) U541.08 (1)

.08

.08

K9371

K9372

U543.08
(100,0)

K9376

K9375
K9373

.08

B9667
(K9375)

U545.08
(100,0)

U544 (9376)

K9374

K9377

B9657

.08

B9677
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PI-controller

PI-controller Transfer function:

            1             1 + sTn
G(s) =  --------- * Kp * ---------
         1 + sT1            sTn

P component

I component

0 = Reset P
component

0 = Reset I
component

Positive limit

Negative limit

Controller at 
output limit

Enable PI-controller

Filter time

Set PI-controller

1 = set I component <4>

setting value for I component

1 = set output <2>

0 = disable PI-controller <1>
1 = freeze I component <5>

setting value for PI-controller output

<1> disable PI-controller:
 P component = 0
 I component = 0
 output = 0
<2> set output:
 P component active
 I component = setting value - P component
 output = setting value
<3> freeze output:
 P component active
 I component = frozen output - P component
 output is frozen
<4> set I component:
 P component active
 I component = setting value
 output = P component + I component

1 = freeze output <3>

Priority:
1. disable PI-controller
2. set output
3. freeze output
4. set I component
5. freeze I component
6. freeze I component in pos. direction
7. freeze I component in neg. direction

1 = freeze I comp. in pos. direction <6>

1 = freeze I comp. in neg. direction <7>

PI-controller output

Stop I component in
pos.direction and limit

it to positive limit Controller at pos.
output limit

Controller at neg.
output limit

<5> freeze I component:
 P component active
 I component is frozen
 output = P component + I component
<6> freeze I component in pos. direction:
 P component active
 if controller input (X) is positive,
 I component is frozen
 output = P component + I component
<7> freeze I component in neg. direction:
 P component active
 if controller input (X) is negative,
 I component is frozen
 output = P component + I component

Stop I component in
neg.direction and limit

it to negative limit
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U535.09 (0 ms)
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PI-controller

PI-controller Transfer function:

            1             1 + sTn
G(s) =  --------- * Kp * ---------
         1 + sT1            sTn

P component

I component

0 = Reset P
component

0 = Reset I
component

Positive limit

Negative limit

Controller at 
output limit

Enable PI-controller

Filter time

Set PI-controller

1 = set I component <4>

setting value for I component

1 = set output <2>

0 = disable PI-controller <1>
1 = freeze I component <5>

setting value for PI-controller output

<1> disable PI-controller:
 P component = 0
 I component = 0
 output = 0
<2> set output:
 P component active
 I component = setting value - P component
 output = setting value
<3> freeze output:
 P component active
 I component = frozen output - P component
 output is frozen
<4> set I component:
 P component active
 I component = setting value
 output = P component + I component

1 = freeze output <3>

Priority:
1. disable PI-controller
2. set output
3. freeze output
4. set I component
5. freeze I component
6. freeze I component in pos. direction
7. freeze I component in neg. direction

1 = freeze I comp. in pos. direction <6>

1 = freeze I comp. in neg. direction <7>

PI-controller output

Stop I component in
pos.direction and limit

it to positive limit Controller at pos.
output limit

Controller at neg.
output limit

<5> freeze I component:
 P component active
 I component is frozen
 output = P component + I component
<6> freeze I component in pos. direction:
 P component active
 if controller input (X) is positive,
 I component is frozen
 output = P component + I component
<7> freeze I component in neg. direction:
 P component active
 if controller input (X) is negative,
 I component is frozen
 output = P component + I component

Stop I component in
neg.direction and limit

it to negative limit
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PI-controller

PI-controller Transfer function:

            1             1 + sTn
G(s) =  --------- * Kp * ---------
         1 + sT1            sTn

P component

I component

0 = Reset P
component

0 = Reset I
component

Positive limit

Negative limit

Controller at 
output limit

Enable PI-controller

Filter time

Set PI-controller

1 = set I component <4>

setting value for I component

1 = set output <2>

0 = disable PI-controller <1>

1 = freeze I component <5>

setting value for PI-controller output

<1> disable PI-controller:
 P component = 0
 I component = 0
 output = 0
<2> set output:
 P component active
 I component = setting value - P component
 output = setting value
<3> freeze output:
 P component active
 I component = frozen output - P component
 output is frozen
<4> set I component:
 P component active
 I component = setting value
 output = P component + I component

1 = freeze output <3>

Priority:
1. disable PI-controller
2. set output
3. freeze output
4. set I component
5. freeze I component
6. freeze I component in pos. direction
7. freeze I component in neg. direction

1 = freeze I comp. in pos. direction <6>

1 = freeze I comp. in neg. direction <7>

PI-controller output

Stop I component in
pos.direction and limit

it to positive limit Controller at pos.
output limit

Controller at neg.
output limit

<5> freeze I component:
 P component active
 I component is frozen
 output = P component + I component
<6> freeze I component in pos. direction:
 P component active
 if controller input (X) is positive,
 I component is frozen
 output = P component + I component
<7> freeze I component in neg. direction:
 P component active
 if controller input (X) is negative,
 I component is frozen
 output = P component + I component

Stop I component in
neg.direction and limit

it to negative limit
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<1> <1>

n020

n022

n021

n023

U519.F (1,00) U520.F (1450)

(-32,768...32,767 m/s)

(-32,768...32,767 m/s)

U515 (0)
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U516 (0)
K

K9256

K9257

U517 (0)
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U518.F (6500,0)
(10,0...6553,5mm)

U522 (16,38)
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U523 (1638)
(10...60000mm)

U521 (16,38)
(0,01...327,67m/s)

Velocity / speed calculator

Actual speed

Setpoint velocity

Actual velocity

Setpoint speed

Gear ratio Rated speed

Velocity-speed calculator

Speed-velocity calculator

nact

vset

vact

nset

n rated

vact = ----------------- ∗ --------

D ∗ π ∗ nrated

D ∗ π ∗ nrated     nact

i              100%

nset = ----------------- ∗ 100%
vset ∗ i

Min. diameter

Diameter

Normalization

Normalization

Normalization

<1> U518 must always be less than U523
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