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Freely assignable function blocks
(Technology software in the basic converter, SO0 option)
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Function diagrams

Sheet G110 Binary inputs terminals 36 to 39
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Sheet G111 Binary inputs terminals 40 to 43, E-Stop
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Function diagrams

Sheet G112 Binary outputs terminals 46/47, 48/54, 50/51 and 52/53

Relay output line contactor
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Sheet G113 Analog inputs terminals 4/5, 6/7, and 103/104
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Function diagrams

Sheet G114 Analog inputs terminals 8/9 and 10/11
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Sheet G115 Analog outputs terminals 12/13, 14/15, and 16/17
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02.00

Function diagrams

Sheet G116 Analog outputs terminals 18/19 and 20/21
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Function diagrams
Sheet G120 Fixed values, fixed control bits, constant fixed values and control bits,

02.00

connector and binector displays
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02.00

Function diagrams

Sheet G125 Evaluation of a 4-step master switch
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Function diagrams

02.00

Sheet G126 Motorized potentiometer
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Function diagrams

Sheet G127 Fixed setpoint
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Function diagrams

02.00

Sheet G128 Forcing, oscillation
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Function diagrams

Sheet G129 Inching setpoint
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Function diagrams

02.00

Sheet G130 Crawling setpoint / terminal 37
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Function diagrams

02.00

Sheet G136 Ramp-function generator
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Function diagrams

Sheet G140 Brake control
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Function diagrams

02.00

Sheet G145 Pulse generator evaluation
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02.00

Function diagrams

Sheet G150 Starting pulse - speed controller
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Function diagrams

02.00

Sheet G151 Speed controller (1)
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02.00

Function diagrams

Sheet G152 Speed controller (2)
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Function diagrams

02.00

Sheet G153 Friction compensation,

Compensation of moment of inertia (dv/dt injection)
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Function diagrams

imitation

Sheet G160 Torque |
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Function diagrams

02.00

Sheet G161 Current limitation
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02.00

Function diagrams

tage,

-reversing s

Sheet G162 Closed-loop armature current control, auto

ing uni

armature gat
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Function diagrams

02.00

Sheet G165 Closed-loop EMF control
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02.00

Function diagrams

ing uni

Sheet G166 Closed-loop field current control, field gat
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Function diagrams
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Sheet G185 Motor interface (1)
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Function diagrams

Sheet G186 Motor interface (2) / binary inputs, terminals 211 to 214

- 9819 - i
'
Al
| .12
'
&
Cesron | pe
Aeap NO SOT |
A .820dned, =1 T||o &
4 _l_ 4
(K1euiq) 3y ney Hx N _ st
aimelad wa) 10J0N 0 0 L |Duoom aqT ] |_| H
820V Wiepy, = T _ |
=8| [ — .
(Areuiq) wiere 4'86%d 91004
ainyesadwa} J010N H_ T } erHN 2€T T€T
H yne4 =0
90 > snels +ﬂ _ (Areuiq) bulonuow
|Nwﬁom aineladwsa) JojoN
Aelop NO SOv Bupesado " _
ned, =
A W,20d4)ned, =1 T‘lNM q% E g .—” |_| _
(Areuiq) yney uey JoJ0p Mx o_ ._._ Y AHNW _ 2:95
<z L oyuow [ O
LL20V wie, =T v¥009 . T o— -
A <T> i Tetz g9 e e |
(Areuiq) wuee uey 01O J76vd m T:9S
+ _ . puned = 0
Jeulq) Buuiojuow uey 1030
p— ! (Areuiq) Butioy } 110N
Aelap NO sz N |
A 9204 lne,, = T T‘INO (_evooa | |¢| _
(A1euiq) yney © _ _ <z . X0Q W.ie —o0
uonipuod Buueag ._”x 0 1 »VA AJINW %/ q v ~ N\OEC
0 Zv009 T { § r_ NdS [—©
A 920V WIely, = Pete
<T> |
(Areuiq) wieje J96vd + .
uonipuod Buueag | e =T
08tod + (Areuiq) Buloyuow uonpuod Buleag
Aeap NO SOT W |
A G204 e, = T T| (1008 | qT |¢| i
_l_ '
(Areuiq) yney yibus ysnig 0 1 I VA MNW n/_/
0v004d 4 — "0
A LSTOV Wiely, = T Y1z 06 1:06
<1> | yne4 =0
(Areuiq) wrere yibua) ysnig 4°G67d m “ + _ (Areuiq) Buoyuow yibusj ysnig
[
Lo !
o S ved S
v m 0T Ave+
m
uoneoydde pauisep Aue oy (1) sindul Areurg,, weiBelp %20|q <and m T9TX
ndui 198j8s © Se pasn aq ued Indul Areuiq 9ss * fe|dsip Juawbas-/ uo () sindui Areuig
pajeloosse ay) ‘Q 0} 19s S| Jaleweled J| <T> saje)s [euiwsad) jo Aejdsip Jo4 ' :
(2) @oenaur 1010\
g _ L 9 _ S _ ¥ _ 3 _ 2 _ T

SIEMENS AG 6RX1700-0AD76

8-44

Operating Instructions

SIMOREG DC Master



Function diagrams

02.00

Sheet G187 Messages (1)
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02.00

Sheet G189 Fault memory
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Sheet G195 Parallel
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02.00

Sheet G200 Field reversal with SIMOREG single-quadrant device
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Function diagrams 02.00

Free function blocks Sheets B100 to B216
Technology software in the basic converter, SO0 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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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

Content Sheet
Control elements
3 Integrators B155
3 DT1elements 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

Function diagram SIMOREG 6RA70 - Contents of the technology software in the basic converter, option S00
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Startup of the technoloqy software in the basic converter (option S00)

1. Enabling

2. Setting and activating
the sampling times

Permanent enabling

U977 = PIN number
n978 =2000

Temporary enabling
U977 =1500

n978 =1xxx (Xxx = hours remaining)

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)
5 time slices are available:

Time slice Sampling time Function block No. Setting with parameter
1 1 * TO (firing-pulse-synchronous time slice) <1> 1 U950.01
2 2 * TO (firing-pulse-synchronous time slice) <1> 2 U950.02
4 4 * TO (firing-pulse-synchronous time slice) <1> : :
10 20 ms (not firing-pulse-synchronous) 99 U950.99
20 Block is not calculated <2> 100 U950.100
101 U951.01
) . 102 U951.02
<1> TO = Mean distance between 2 firing pulses . .
TO = 3.33 ms at 50 Hz line frequenc: : ‘
TO =2.78 ms at 60 Hz line freguencz 199 U951.99
200 U951.100
<2> All function blocks for which a time slice <20 201 U952.01
is set are activated 202 U952.02
= function block number 299 U952.99
300 U952.100

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

3. Execution sequence

4. Automatic setting

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

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

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.
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Function diagrams

Sheet B110 Voltage monitor for electronics power supply, fixed values

02.00

-0T149 -
< 0096) - _(0) 660N
440 ¥3Mod i (0) 660N
(18068 |—— \vA T’ {8656 |——7r-] (@ 660N
swot

NO ¥3mod
0506 ¢ _£056) +_(0) 660N
@ \vA T’ i (0) 660N
SwooT {30563 ——7 (0) 660N

NO ¥3mod
Alddns 1amod SJ1u0d9|3 10} J0lluoW abe)|oA SanfeA paxi 00T

8 | L | 9 | S € | [4 |

8-53

SIEMENS AG 6RX1700-0AD76

Operating Instructions

SIMOREG DC Master



02.00

- G114 -

88¢

v aneAalne ySo4 =1
ganeAalne ySo4 =T
¢oaneA)ne ySod4 =T
TaneA)ne yS0d4 =1

80’

L0

m|m|m

90’

v aneAalnel yeod =T
€aneA)ne yeod =T
¢oneAlnel yeod =T
TaneAlnel yeod =T

)

m

v aneAalne; 0cod =T
€aneAalne; 0cod =T
¢aneAjne; 0cod =1
TaneAjne; 0cod =1

80’}

L0

90

0’

€0’

m|m(m

20

voneAlne €504 =1
€aneAlnel €504 =1
¢oneAlnel €504 =T
TaneA)ne €504 =1

O

v anealne y2od =1
ganeAlne ygod =1
Z¢aneayne) y204=1
TaneAayne) y204=1

)

0’

€0’

20’

80’

L0°

90’

m|m(om

v aneAlnel eeod =1
€oaneAlnel eeod =T
¢onEA)Nel ee0d =T
TaneA)ne €e0d =1

SO’

vaneAlne 6T0d =1
g€anealne 6104 =1
Z¢aneajne; 6104 =1
TaneAjne; 6104 =1

O

80’

L0°

90’

v0’

€0’

40

m|m|m

O

v anfealnel €204 =1
€anfeAlnel €204 =1
¢oneAyne €04 =1
ToaneAyne o4 =1

SO’

v0’

€0’

40

O

m|m(m

m

(0) TOTN

mo|m

oM

(0) TOTN

[sa) aa] Nei]

m

(0) 0o0TN

m(m|m

m

(0) 00TN

WSOV WielY, = T

i

N
o

JEOV WiElY, = T

]

JEG0V WielY, = T

q

¢

LEEOV Wiely, =

i)

L0200V wiely, =T

]

WOV Wiely, = T

)

—
o

@ 0 @

WBTOV WielY, =T

]

“

«ECOV WielY, =T

1

Sl1abbl) abessaw 1nej ¢g

(0) L0TN

(0) 0TN

(0) 90TN

(0) 90TN

aniny

(0) sotn

(0) s0TN

(0) votn

(0) voTN

!

S1abbiy abessaw wuee g

Sheet B115 Fault message triggers, alarm message triggers

Function diagrams

SIEMENS AG 6RX1700-0AD76
Operating Instructions

SIMOREG DC Master

8-54



Function diagrams
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Sheet B120 Connector / binector converters
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Function diagrams

Sheet B121 Binector / connector converters
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Function diagrams
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Sheet B125 Adders / subtracters, sign inverters
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Function diagrams

Sheet B130 Multipliers
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Function diagrams

iers / dividers
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Function diagrams
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Function diagrams

02.00

Sheet B136 Limit-value monitors with filter
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02.00

Function diagrams

Sheet B137 Limit-value monitors without filter
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Function diagrams

02.00

Sheet B138 Limit-value monitors without filter
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02.00

Function diagrams

Sheet B139 Averagers
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Function diagrams

02.00

Sheet B140 Maximum selections, minimum selections
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02.00

Function diagrams

Sheet B145 Tracking / storage elements, connector memories
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Function diagrams

02.00

Sheet B150 Connector changeover switches
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02.00

Function diagrams

Sheet B155 Integrators, DT1 elements

- G4914d -

8226 T- 9226) T- 722Z6M T-
1 f 1 f 1 f
Lz -~ < sz | - D & — N
P (0) 822N P (0) s2zn P (0) 222N
e (0) 0szn (0) 622N e (0) 222N (0)922n g 0) v2zn (0) e22n
(swoo0tT™'0) (SWO00T™""0) (swoo0tT™'0) (SWO00T™""0) (swoootT™'0) (SWO00T "'0)
(T1) awn sayi4  (AL) dwn (T awn ey (AL) swn (TL) awnsanid  (AL) swn
uonoe uonoe uonoe
aAIeAlIag aAleAlRq BAITeAlIad
TLS+T
(mmmmmmeee- +AL=(s)9 :uonounjiggsuen)  SJUSWLBIS T1(d €
S
anjen Bumes > anjen bumes > anjea bumes >
’ (0) 122N ’ (0) 292N ' (0) €92n
o T 101e169)U1 19S 0 T 107e1691U1 195 o 1T 107e1681Ul 195
p o a nﬂ o a nf o a
Y 20 g b [} g b3} [} 5
JoresBaul TO JoyesBayur 1O Jojesbayur 1O
doig (0) 0Len doig (0) 992n doig (0) 292N
1 ul ] uj ] ul
w (0) 89zN M (0) ¥9zn M (0) 09zN

@D

T

(o1) 692N
(swo0059""0T)
(ul1) awn uonoe-feibau|

D)

T

(01) s9zn

(Swo00s9"0T)
(ul1) awn uonoe-fesbaul

D)

T

(01) T92N

(swo0059"0T)
(ul1) awn uonoe-fesbaru)

sSJolelbalul €

SIEMENS AG 6RX1700-0AD76

8-68

Operating Instructions

SIMOREG DC Master



Function diagrams

02.00

Sheet B156 Derivative / delay elements (LEAD / LAG blocks)
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02.00

Function diagrams

Sheet B157 Derivative / delay elements (LEAD / LAG blocks)

- /ST4 -
2oven ——— > ol CSov63 | < ol
(0) 0ssN (0) 0ssN
(swooT) 80'7SSN (swo0T) 80'25SN (swooT) 90°'7SSN (swo0T) 90°255N
Swoo00T "' T SWOO00T "0 SwO000T " T SWO000T "0
awn 194 H Bl uonde aAlleAllag awn Jayi4 H Bl uonoe aAlleAlsqg
o< o1 A< o1 A<
(1) €56n (1) €56n (1) TSSN
(0) 0ssN (0) 0ssN
TL AL TL AL
(swooT) L0'7SSN (swoo0T) £0'285N (swooT) S0°'7SSN (swo0T) S0'255N
SWOoO00T "' T SWOO00T "0 SwoO00T "' T SWwQ000T "0
awn Jay4 H awil} uonoe aAleAllad awn Jayi4 ﬂ awl uonoe aAeAlaq
Wt 5 BT
||||||||| - Am U 10 l SO’ mo.!
(1) €56n (1) €56N (1) TSSN
ALS + T
:uonouny Jajsuel |
SHO0|19 V1 /Av3alv
8 | L 9 | S | v | 3 | C | T

SIEMENS AG 6RX1700-0AD76

8-70

Operating Instructions

SIMOREG DC Master



Function diagrams

02.00

Sheet B158 Derivative / delay elements (LEAD / LAG blocks)
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02.00

Function diagrams

Sheet B160 Characteristic blocks
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Function diagrams

02.00

Sheet B161 Dead zones, Setpoint branching
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02.00

Function diagrams

Sheet B165 Simple ramp-function generator
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Function diagrams

02.00

Sheet B170 Technology controller
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1 [ 2 I 3 | 4 | 5 | 6 | 7 | 8
Pl-controller Transfer function:
@m Y- 1 1 + sTn
= e e e e e - * K o o e e e e -
) g B

U534 (1)

P component -K9301
| component 1 K9306
U537.01 U539.01 K9302 *-
(3,00) (3,000 s) L
-K9303 Positive limit
Filter time K9305 )
U535.01 (0 ms) )
Stop | component in
pos.direction and limit "
K9300 Pl-controller it to positive limit Cogtgpftrlﬁmos'
K9305
- Kp n - ( ) » B9660
- s ] =
U530 (0) X 0 ° o + v Pl-controller output
K 01 > . > - > K9304 >
sTn
4
< - B9670 )
Stop | component in
Enable Pl-controller IYYYYYYYY A A neg.direction and limit Co'glrj‘t’"ﬁtf ﬁ%ﬁeg‘
it to negative limit p
U531 (0
B © .01 0 = disable Pl-controller <1> (K9307) = B9650
B .11 1 =freeze | component <5> U540.01 (1) U541.01 (1) Ufgggl %?th\tll?tlll?r;]ﬁt
B .21 1 =freeze output <3> 0=ResetP 0=Resetl P
B .31 1 =freeze | comp. in pos. direction <6> component component U544 (9306)
B 41 1 =freeze | comp. in neg. direction <7> K .01 >< K9307 »
Negative limit
Set PI-controller
U532 (0) . o
B .01 1 =set|component <4> <1> disable Pl-controller: <5> freeze | component: Priority:
.11 1 = set output <2> P component =0 P component active 1. disable PI-controller
B | component =0 | component is frozen 2. set output
output =0 output = P component + | component 3. freeze output
U533 (0 <2> set output: <6> freeze | component in pos. direction: 4. set | component
©) i P component active P component active 5. freeze | component
.01 setting value for | component : ! : . " . —
K 11 setting value for Pl-controller output | component = setting value - P component if controller input (X) is positive, 6. freeze | component in pos. direction
K - 9 p output = setting value | component is frozen 7. freeze | component in neg. direction

<3> freeze output:
P component active
| component = frozen output - P component
output is frozen
<4> set | component:
P component active
| component = setting value
output = P component + | component

output = P component + | component
<7> freeze | component in neg. direction:

P component active

if controller input (X) is negative,

| component is frozen

output = P component + | component
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U530 (0)

| 2 | 3 | 4 | 5 | 5 T - | -
Pl-controller Transfer function:

z @'02 @.02 1 1+ sTn

e s P

U534 (1)

.02

U537.02
(3,00)

Filter time
U535.02 (0 ms)

P component -
K9311

FoomPOnent Meeaia
K9312

Stop | component in
pos.direction and limit

U539.02
(3,000's)

K9316 >
Positive limit
K9315

J

Controller at pos.

K9310 Pl-controller it to positive limit output limit
Kp ™ (K9315) -
T1 1 Y \ T B9661
SN
0—o +
02 > X, 0 Y >
g g 1
sTn y
< - B9671 )
Stop | component in c m
Enable Pl-controller IYYYYYYYY A A neg.direction and limit O’E{J‘t) S{I%Reg'
it to negative limit p
U531 (0
- © 02 0 disable Pi-controller <1> (K9317) Usas.on > B9651
B .12 1 =freeze | component <5> U540.02 (1) U541.02 (1) (100"0) %c:lrg’gﬂll%ﬁt
B .22 1 = freeze output <3> 0=ResetP 0=Resetl
B .32 1 =freeze | comp. in pos. direction <6> component component U544 (9316)
B 42 1 =freeze | comp. in neg. direction <7> K .02 >< K9317 >

Set PI-controller

U532 (0)
B .02 1 =set | component <4>
B .12 1 = set output <2>
U533 (0) .
K .02 setting value for | component
K .12 setting value for Pl-controller output

<1>

<2>

<3>

<4>

disable Pl-controller: <5>
P component =0

| component = 0

output =0

set output: <6>
P component active

| component = setting value - P component

output = setting value

freeze output:

P component active <7>
| component = frozen output - P component

output is frozen

set | component:

P component active

| component = setting value

output = P component + | component

Negative limit

freeze | component:

P component active

| component is frozen

output = P component + | component
freeze | component in pos. direction:

P component active

if controller input (X) is positive,

| component is frozen

output = P component + | component
freeze | component in neg. direction:

P component active

if controller input (X) is negative,

| component is frozen

output = P component + | component

PI-controller output
K9314 >

Priority:

NoopwNE

disable Pl-controller

set output

freeze output

set | component

freeze | component

freeze | component in pos. direction
freeze | component in neg. direction

-B181 -
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1 [ 2 I 3 | 4 | 5 | 6 | 7 | 8
Pl-controller Transfer function:
@-03 Ta— 1 1 + sTn
= e e e e e - * K o o e e e e -
) e B

U534 (1)
K

.03

Filter time

U535.03 (0 ms)

U537.03

(3,00)

Pl-controller

U539.03
(3,000 s)

U530 (0)

P component -
K9321
| component
-K9322

Stop | component in
pos.direction and limit
it to positive limit

K9326 >
Positive limit
K9325

J

er A

0 = disable PI-controller <1>

1 = freeze | component <5>

Controller at pos.

output limit
K9325
Kp n - ( ) T B9662 )
e |
05° + Y _
1 -
sTn
A
< - B9672 )
Stop | component in Controller at neg
AAAAAAAY A Y neg.direction and limit output limit -
it to negative limit

1 = freeze output <3>

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

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

Enable Pl-controll
U531 (0)

B .03

B 13

B .23

B .33

B 43

Set PI-controller

1 = set | component <4>

1 = set output <2>

setting value for | component

U532 (0)
e
5 ]

U533 (0)
=
K ]

setting value for Pl-controller output

(K9327)

U544 (9326)
" 03

U540.03 (1) U541.03 (1)
0=ResetP 0=Resetl
component component

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

IV

Controller at
output limit

U545.03
100,0

K9327 >

Negative limit

X

<5> freeze | component:

P component active

| component is frozen

output = P component + | component
<6> freeze | component in pos. direction:

P component active

if controller input (X) is positive,

| component is frozen

output = P component + | component
<7> freeze | component in neg. direction:

P component active

if controller input (X) is negative,

| component is frozen

output = P component + | component

Pl-controller output

K9324 >

Priority:

NoopwNE

disable PI-controller

set output

freeze output

set | component

freeze | component

freeze | component in pos. direction
freeze | component in neg. direction
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1 I 2 I I 4 I 5 I 6 I 7 I 8
Pl-controller Transfer function:
4 U538 (1) 04 U542 (1) 04
=z K : K - 1 1 + sTn
@2 qs) = -----e-- IR
U536 (1 U543.04
IE. (100,0) 1 + sT1 sTn
U534 (1) 04
K : P component -
| component I—I
U537.04 U539.04 *-1 { 9336 >
(3,000 s) |
Positive limit
Filter time - K9335
U535.04 (0 ms) )
Stop | component in
pos.direction and limit
Pl-controller it to positive limit CO%IL:?AIS{“anIﬁOS'
K9335
el ( ) T B9663 )
p———0On, '
U530 (0) Pl-controller output
K 04 - K9334 >

Enable Pl-controller

U531 (0)
B

| W(w|(w

Set PI-control

U532 (0)
B
B

U533 (0)
K
K

B9673

Stop | component in

.04 0 =disable Pl-controller <1>
.14 1 =freeze | component <5>

.24 1 =freeze output <3>

.34 1 =freeze | comp. in pos. direction <6>

44 1 = freeze | comp. in neg. direction <7>

er

.04 1 = set| component <4>

.14 1 = set output <2>

.04 setting value for | component

.14 setting value for Pl-controller output

A neg.direction and limit
it to negative limit
(K9337)

U545.04
U540.04 (1) U541.04 (1) (100,0)
0=ResetP 0=Resetl

component component U544 (9336)
0

]

output limit

Controller at
output limit

\

K .04 ><

<1> disable Pi-controller: <5>
P component =0
| component = 0
output =0
<2> set output: <6>
P component active
| component = setting value - P component
output = setting value
<3> freeze output:
P component active <7>
| component = frozen output - P component
output is frozen
<4> set | component:
P component active
| component = setting value
output = P component + | component

K9337 >

Negative limit

freeze | component:

P component active

| component is frozen

output = P component + | component
freeze | component in pos. direction:

P component active

if controller input (X) is positive,

| component is frozen

output = P component + | component
freeze | component in neg. direction:

P component active

if controller input (X) is negative,

| component is frozen

output = P component + | component

Controller at neg.

Priority:

Noo,whR

disable PI-controller

set output

freeze output

set | component

freeze | component

freeze | component in pos. direction
freeze | component in neg. direction
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Pl-controller Transfer function:
@-“ T— 1 1 + sTn
= e e e e e - * K o o e e e e -
) o B

U534 (1)
K

Filter time

U535.05 (0 ms)

.05

U537.05

(3,00)

U539.05
(3,000 s)

P component -
K9341
| component
-K9342

Stop | component in
pos.direction and limit

K9346 >
Positive limit
K9345

J

Controller at pos.

Pl-controller output

K9344 >

Priority:

K9340 PI-controller it to ?}ggist‘i‘\l/g)limif output limit
" Kp n < S B9664
s ‘T
U530 (0 0—5o
K © Jos . Xy 0 LY >
- g 1
sTn
4
< - B9674 )
Stop | component in
Enable Pl-controller IYYYYYYYY A A neg.direction and limit Co'glrj‘t’"ﬁtf ﬁ%ﬁeg‘
it to negative limit p
U531 (0)
B .05 0 = disable Pl-controller <1> (K9347) = B9654
B .15 1 =freeze | component <5> U540.05 (1) U541.05 (1) Ufggé)S %?th\tll?tlll?r;]ﬁt
B .25 1 =freeze output <3> 0=ResetP 0=Resetl P
B .35 1 =freeze | comp. in pos. direction <6> component component U544 (9346)
B 45 1 =freeze | comp. in neg. direction <7> K 05 >< K9347 »
Negative limit
Set PI-controller
U532 (0) i
B .05 1 =set | component <4> <1> disable Pl-controller: <5> freeze | component:
.15 1 = set output <2> P component =0 P component active
B | component = 0 | component is frozen
output =0 output = P component + | component
U533 (0 <2> set output: <6> freeze | component in pos. direction:
© Jos setting value for | component P component active P component active
K 15 setting value for Pl-controller outout | component = setting value - P component if controller input (X) is positive,
K - 9 p output = setting value | component is frozen

<3> freeze output:
P component active
| component = frozen output - P component
output is frozen
<4> set | component:
P component active
| component = setting value
output = P component + | component

output = P component + | component
<7> freeze | component in neg. direction:

P component active

if controller input (X) is negative,

| component is frozen

output = P component + | component

NoopwNE

disable PI-controller

set output

freeze output

set | component

freeze | component

freeze | component in pos. direction
freeze | component in neg. direction
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Pl-controller Transfer function:

6 U538 (1) U542 (1)
o] EK .06 K .06 1 1+ sTn
U536 (1)
K .

U543.06
(100,0)

U534 (1)

P component -
U539.06 *-1 K9356 >

(3,000 s) —
K9353 Positive limit

K9355

U537.06
(3,00)

Filter time
U535.06 (0 ms)

J

Stop | component in
pos.direction and limit
it to positive limit

Kp Tn (K9355)

Controller at pos.
output limit

B9665

U530 (0) 06 X 0 ° + v Pl-controller output
K - { I > K9354 >
e

B9675

K9350 PI-controller

J

Y
A 4

]

Stop | component in
Enable Pl-controller JYVYYYYYYYY A A neg.direction and limit Co'glrj‘t’"ﬁtf ﬁ%ﬁeg‘
it to negative limit p
U531 (0
B © .06 0 = disable Pl-controller <1> (K9357) = B9655
B .16 1 = freeze | component <5> U540.06 (1) U541.06 (1) UfgggB %?th\tll?tlll?r;]ﬁt
B .26 1 = freeze output <3> 0 =ResetP 0=Resetl P
B .36 1 =freeze | comp. in pos. direction <6> component component U544 (9356)
B 46 1 =freeze | comp. in neg. direction <7> K .06 >< K9357 »

Negative limit
Set Pl-controller

9 19[]0J3U0D |d G8Td 199US

U;32 = .06 1 =set|component <4> <1> disable Pl-controller: <5> freeze | component: Priority:
.16 1 = set output <2> P component =0 P component active 1. disable PI-controller
B | component =0 | component is frozen 2. set output
output =0 output = P component + | component 3. freeze output
<2> set output: <6> freeze | component in pos. direction: 4. set | component
U533 (0) .06 setting value for | component P component active P component active 5. freeze | component o
K 16 setting value for Pl-controller outout | component = setting value - P component if controller input (X) is positive, 6. freeze | component in pos. direction
K - 9 p output = setting value | component is frozen 7. freeze | component in neg. direction
<3> freeze output: output = P component + | component
P component active <7> freeze | component in neg. direction:
| component = frozen output - P component P component active
output is frozen if controller input (X) is negative,
<4> set | component: | component is frozen
P component active output = P component + | component
| component = setting value
output = P component + | component -B185 -
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1 I 2 I 3 | 4 | 5 | I - | -
Pl-controller Transfer function:

. @.07 e 1 1+ sTn

e sy R

U534 (1)

Filter time

U535.07 (0 ms)

7

U537.07

(3,00)

U539.07
(3,000 5)

P component -
K9361

| component -
K9362
K9363

Stop | component in
pos.direction and limit

K9366 >

Positive limit

K9365

!

K9360 Pl-controller it to positive limit CO';E%'E{I%ROS-
Kp Tn (K9365) -
Tl 1 il \ ]' B9666
; T
U530 (0) 07 X 0 ° + v Pl-controller output
K > . > 1 > K9364 >
sTn 7
< - B9676 )
Stop | component in c m
Enable Pl-controller AAAAAAAL) A A neg.direction and limit O'glrj?pﬁtf ﬁ%ﬂeg‘
it to negative limit
U531 (0
B © .07 0 = disable PI-controller <1> (K9367) = B9656
B .17 1 = freeze | component <5> U540.07 (1) U541.07 (1) lﬁggg; Controlller at
B .27 1 =freeze output <3> 0=ResetP 0=Resetl J output limit
B .37 1 =freeze | comp. in pos. direction <6> component component U544 (9366)
B .47 1 =freeze | comp. in neg. direction <7> K .07 >< K9367 >

Set Pl-controller

1 = set | component <4>

1 = set output <2>

setting value for | component

U532 (0)
-
5 .

U533 (0)
—
" .

setting value for Pl-controller output

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

<5> freeze | component:
P component active
| component is frozen

Negative limit

Priority:
disable PI-controller
set output

<6>

<7>

output = P component + | component
freeze | component in pos. direction:
P component active

if controller input (X) is positive,

| component is frozen

output = P component + | component
freeze | component in neg. direction:
P component active

if controller input (X) is negative,

| component is frozen

output = P component + | component

No O~ WNE

freeze output

set | component

freeze | component

freeze | component in pos. direction
freeze | component in neg. direction

- B186 -
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1 | 2 | 3 I 4 I 5 I I 7 | 8
Pl-controller Transfer function:
8 U538 (1) U542 (1)
(o] " 08 < 08 1 1 + sTn
@D &s) = -eeeenese £ Kp % e-sesese
U543.08
Ig. (100,0) 1 + sT1 sTn
U534 (1) X
K .08 P component -
U537.08 U539.08 *-1 { K9376 >
(2.000¢) Positive limit

Filter time

U535.08 (0 ms)

Pl-controller

Stop | component in
pos.direction and limit
it to positive limit

K9375

:

Controller at pos.
output limit

Kp ™ (K9375) -
T1 o I B9667
o
U530 (0) 08 X 0 o° o + v Pl-controller output
K - > > 1 > K9374 >
sTn
4
< - B9677 )
Stop | component in G m
Enable PI-controller JYYYYYYYYY A A neg.direction and limit OT)ILIJ?pSII?rI]IIeg'
it to negative limit
U531 (0
B © .08 0 = disable PI-controller <1> (K9377) U545.08 = B9657
B .18 1 =freeze | component <5> U540.08 (1) U541.08 (1) (100,0) %%Tptjﬁjt”l?rIwﬁt
B .28 1 = freeze output <3> 0 =ResetP 0=Resetl
P .38 1 =freeze | comp. in pos. direction <6> component  component U544 (9376) 08
B 48 1 =freeze | comp. in neg. direction <7> K : >< K9377 >

Set Pl-controlle

U532 (0)

2

1 = set | component <4>

1 = set output <2>

setting value for | component

setting value for Pl-controller output

<1>

<2>

<3>

<4>

disable Pl-controller:

P component =0

| component = 0

output =0

set output:

P component active

| component = setting value - P component
output = setting value

freeze output:

P component active

| component = frozen output - P component
output is frozen

set | component:

P component active

| component = setting value

output = P component + | component

Negative limit

<5> freeze | component: Priority:
P component active 1. disable PI-controller
| component is frozen 2. set output
output = P component + | component 3. freeze output

<6> freeze | component in pos. direction: 4. set | component
P component active 5. freeze | component
if controller input (X) is positive, 6
| component is frozen 7

output = P component + | component
<7> freeze | component in neg. direction:

P component active

if controller input (X) is negative,

| component is frozen

output = P component + | component

. freeze | component in pos. direction
. freeze | component in neg. direction

-B187 -
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Pl-controller Transfer function:

9 U538 (1) U542 (1)
R~ IEK 09 E“ .09 1 1 + sTn
G qs) = -o-o--e-- IR
U543.09
Ig. (100,0) 1 + sT1 sTn

swelibelp uonoun4

U534 (1)

P component o351 >
K9381

FCOmPOnent o355 >
K9382

Stop | component in
pos.direction and limit Controller at pos
it to positive limit output limit

Kp  Tn < (K9385) T B9668 )

U530 (0 Pl-controller output
E( ) 109 . i X 0 X i
K > . > 1
—La

K9386 >
Positive limit

K9385 >

U537.09 U539.09

(3,000's)

Filter time
U535.09 (0 ms)

Pl-controller

Y

K9384 >
< B9678 )

Stop | component in Controller at
S L ontroller at neg.
neg.direction and limit output limit

Enable PI-controller
it to negative limit
U531 (0
© .09 0 = disable PI-controller <1> (K9387) B9658
Controller at

B
.19 1 =freeze | component <5> U540.09 (1) U541.09 (1) U545.09

AAAAAAAAL Y A

[\

6 19]]10J3U0D |d 88T 9 199US

I31SeIN Od OFHONIS

B (100,0) it
B .29 1 = freeze output <3> 0=ResetP 0=Resetl output limit
B .39 1 =freeze | comp. in pos. direction <6> component component U544 (9386)
5 49 1 = freeze | comp. in neg. direction <7> K 09 X K9387 >
Negative limit
Set Pl-controller
U532 (0) . o
B .09 1 =set| component <4> <1> disable Pl-controller: <5> freeze | component: Priority:
19 1 = set output <2> P component = 0 P component active 1. disable Pl-controller
B | component = 0 | component is frozen 2. set output
output =0 output = P component + | component 3. freeze output
U533 (0 <2> set output: <6> freeze | component in pos. direction: 4. set | component
© .09 setting value for | component P component active P component active 5. freeze | component
K ; | component = setting value - P component if controller input (X) is positive, 6. freeze | component in pos. direction
K 19 setting value for PI-controller output output = setting value | component is frozen 7. freeze | component in neg. direction

<3>

<4>

freeze output:

P component active

| component = frozen output - P component
output is frozen

set | component:

P component active

| component = setting value

output = P component + | component

<7>

output = P component + | component
freeze | component in neg. direction:
P component active

if controller input (X) is negative,

| component is frozen

output = P component + | component

- B188 -
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1 | 2 I 3 I 4 I 5 I 6 | 7 | 8
Pl-controller Transfer function:
@-” o 1 1+ sTn
. " o oL
) s WE R T T

U534 (1)
K

Filter time

U535.10 (0 ms)

.10

U537

10
(3,00)

U539.10
(3,000 s)

P component -
K9391

| component -
K9392
K9393

Stop | component in
pos.direction and limit
it to positive limit

K9396 >

Positive limit

K9395 >

Controller at pos.
output limit

Pl-controller output

K9394 >

K9390 Pl-controller
T1
j
U530 (0) 10 X
K > >
Enable Pl-controller JYYY VY
U531 (0) .

B .10 0 = disable Pl-controller <1>

B .20 1 =freeze | component <5>

B .30 1 =freeze output <3>

B .40 1 =freeze | comp. in pos. direction <6>

B .50 1 =freeze | comp. in neg. direction <7>

Set Pl-controller

1 = set | component <4>

1 = set output <2>

setting value for | component

U532 (0)
-
5 .
U533 (0)
o .;o
" 20

setting value for Pl-controller output

it to negative limit
(K9397)

U544 (9396)
" 10

U540.10 (1) U541.10 (1)
0=ResetP 0=Resetl
component component

<1> disable Pl-controller:
P component =0
| component = 0
output =0

<2> set output:
P component active

neg.direction and limit

IV

U545.10
(100,0)

K9395
< ( ) ¢ B9669 )
v |
Y >
4
< - B9679 )
Stop | component in

Controller at neg.
output limit

Controller at
output limit

X

<5> freeze | component:
P component active

| component is frozen
output = P component + | component
<6> freeze | component in pos. direction:

K9397 >

Negative limit

Priority:

disable PI-controller
set output

freeze output

set | component

P component active

freeze | component

| component = setting value - P component
output = setting value
<3> freeze output:
P component active
| component = frozen output - P component
output is frozen
<4> set | component:
P component active
| component = setting value
output = P component + | component

if controller input (X) is positive,
| component is frozen
output = P component + | component

<7> freeze | component in neg. direction:

P component active

if controller input (X) is negative,

| component is frozen

output = P component + | component

No O~ WNE

freeze | component in pos. direction
freeze | component in neg. direction

- B189 -
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Velocity / speed calculator

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

swelibelp uonoun4

Normalization
U521 (16,38)

: n021 0,01...327,67m/s;
Actual sgeed Speed-velocity calculator ¢ )
n02
U515 (0)
K Nact v D OmOnrated _ Nact Vact . K9256
act = .
I 100%
Normalization Setpoint velocity
U522 (16,38) (-32,768...32,767 m/s)
(0,01...327,67m/s) n022 Setpoint d
Velocity-speed calculator P 02s
U516 (0)
K X Vset v i Nset
set [Ji
I—I Nset = -========-mmmmmme 0J100%
D Omt Onrated
D | Nrated

lo1e|nojes paads / A1100|9A 06T d 1994S

Normalization
U523 (1638)
(10...60000mm)

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

<1>

U519.F (1,00)
Gear ratio

Diameter <1>
U517 (0)
K X

%

<1> U518 must always be less than U523

U520.F (1450)
Rated speed

K9257 >

- B190 -
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Function diagrams

02.00

Sheet B191 Calculation variable torque

- 1614 -

elJIauIl 9|gelen

Xew

2100

X

1

(00°00T""0T‘0)
(00'T) 62SN

%]

1

(wwo0009""0T)
(0000T) 825N
Jo18Welp xew

JO uonezijewlioN

B4

1

(wwOE0009""0T)
(0000T) 225N
aNd3IS JO
Ja)awelp uonezijew.ioN

XXX

H o (1) 525N

(wwE0009"""0T)
(0000T) 925N
Jalawelp uonezijewoN

enJaul s|qee/

8-87

SIEMENS AG 6RX1700-0AD76

Operating Instructions

SIMOREG DC Master



Function diagrams 02.00
Sheet B195 Multiplexer
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Function diagrams

02.00

Sheet B200 Decoders / demultiplexers, binary to 1 of 8
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02.00

Function diagrams

Sheet B205 AND elements
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Function diagrams

02.00

Sheet B206 OR elements, EXCLUSIV OR elements
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02.00

Function diagrams

Sheet B207 Inverters, NAND elements
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Function diagrams

02.00

Sheet B210 RS flipflops
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02.00

Function diagrams

Sheet B211 D flipflops
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Function diagrams

02.00

Sheet B215 Timers (0,000...60,000s)
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Function diagrams

the 1% communications board (CB)

Sheet Z110 Data exchange with a technology board (TB) or
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Function diagrams

Sheet Z111 Data exchange with the 2"% communications board (CB)
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00T-8

9/AVv0-00LTXH9 9V SNIN3IS

1 I 2 I 3 I 4 I 5 6 7 I 8
1st EB1: Analog input 1 (differential input)
| Signal type Standardization U759.1 (0) i U761.1 (1)
i (0/1=10V/20mA) -1000,0...1000,0 u7s8.1 (0) B B'mleoc(%‘g;f‘gt B
U756.1(100,0
I U755.1 (0) Hardware ( ) I 0760.1 (0) n762.1
¢ Al smoothing 220 ps 13 bits + sign i 3 —&
50 A ) 0
U756.1 -1 2
. Gy o S Bl A e | LG 2, m
+10V tZOmArL D 100% ._' 1 °
51% 1 Analog input
. i _ .
| 3 10V =100% 0 Sign reversal Smoothing connection
H X488 20mA=100% Offset
! -100,00...100,00%
| 10V Open circuit (|i| <2mA) U757.1 (0,00)
H
]
1st EB1: Analog inputs (to ground)
also usable as digital inputs Standardization 07592 (0) _ U761.2 (1)
| -1000,0...1000,0 u758.2 (0) B Time constant yg
. Hardware U756.2(100,0) 00'7150020(?,3 .
| : n762.
. smoothing 220 us 13 bits + sign i —&
Y A 0 0% —|
U756.2 1 -1 2
i > Hf RN e 1] T ~ (ko102 >
i P ° - )
+10V . 0 Analog input
I 10V=100% Offset Sign reversal Smoothing connection
| -100,00...100,00% -
il . . . Digital t
i X486 U757.2 (0,00) High at input (voltage at term. 52 > 8V) 'gial inpu
. B5102
H
| Standardization U759.3 (0) U761.3 (1)
i -1000.0...1000.0 U758.3 (0) B Time constant B
% N T 0...10000ms
U756.3(100,0
i He;]r.dwazrgo 15 bite 1 s ( ) U760.3 (0) n762.3
NK! smoothing Hus its + sign i —&
0 0% —|
24v T D A Jumses | 2 p—— ’ K5108 >
| ! D 100% Ny
L o b 1 .
+]'- +10V 54? : 0 Analog input
| =1009 Sign reversal Smoothing connection
H 10V=100% Offset
| N -
Digital inputs ~ Analog inputs X487 100,00 ST oo0% High at i | Digital input
| U757.3 (0,00) igh at input (voltage at term. 53 > 8V)
|
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Function diagrams
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Sheet Z113 1° EB1: Analog outputs
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Function diagrams

Sheet Z114 1° EB1: 4 bidirectional inputs- / outputs, 3 digital inputs

e Covor ]
T0LLU _
|_| m sinduy
T W LY D O AVE i
ov— S— Nv— mv— §— mﬁ— 3— _ _ _ ( 11188 T S —
e _— T X 24 ca 1%
e (o —o 7 — - m
NWd 8yl uo T°0// U Ul Sa1els [euiwial jo Aejdsig AVZ |
(" stiss iy S an
X 4 210 _ 32
(ss —o 7 .
L !
Commze | & &
£1159
X o€ 1Ia r_«ov
1 i
|
: |
SIndurenbip e Tg3 ST m
_ sindino
( | _
11159 <yl '
— <> S <— — SN\
[ "o | yoia | % L
o ——o| 7 [ g i
L (0) ¥'69.N |
T 1 —
(60158 <Ml L
— ] AV <> > . <+ — N
no < NI | eola s L]
Comal—t— L1 3 i
L (0) £692N o _
u: M ]
(_c0158 <> S < 2 DN
. [ o | 2| zoa | " L]
G — ) 5 i
g § L (0) 269N |
0=£'69/N <= Indul = G [eulwa | :a|dwex3 . -
(_ sotsg <Yl |
i(pao0|q Joisisuen) 0. ] n > X4 @mv u n R
0118s aq 1snw 1ndino Buipuodsaliod ay) ‘Indul E o a no - TOIQ -« | mno L
ue se pasn aq 01 sl 97 01 £ S[eulw.a) ay] JO auo J| ._” " _
Tonne) L (0) T69.N H
oT i -
sindu f
sindino T 6c _
fewaixa N lﬁ »n_/ A\\44
Tge
|
sSiNdino / wHDQC_ jeuonoalipiq 7 1494 1ST
8 _ z _ 9 _ S [ [ 3 z _ T

SIEMENS AG 6RX1700-0AD76

8-102

Operating Instructions

SIMOREG DC Master



I31SeIN Od OFHONIS
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9/AVv0-00LTXH9 9V SNIN3IS

€0T-8

24V

+10V

B5203 )

1 2 I 3 4 I 5 6 7 I 8
2nd EB1: Analog input 1 (differential input)
] Signal type Standardization U759.4 (0) ) U761.4 (1)
i (0/1=10V/20mA) -1000,0...1000,0 U758.4 (0) B B'mfo?(;gtj‘? B
U756.4(100,0
. U755.2 (0) Hardware (100,0) U760.4 (0) n762.4
! All smoothing 220 ps 13 bits + sign l 3 —&
0
50 A 0 i 0% —
U756.4 - 12 4 K5201
N R ez N e e AR T e
+10V N7 £20mA &, ’ 100% ] N 1
51 ? I —, Analog input
| i 2/ 3 10V :1b0% Sign reversal Smoothing connection
1 5 X488 20mA=100% Offset
! B5201 -100,00...100,00%
| 20mA 10V Open circuit (Ji| £2mA) U757.4 (0,00)
i
2nd EB1: Analog inputs (to ground)
also usable as digital inputs Standardization U7595 (0) ‘ U7615 (1)
| ~1000,0...1000,0 U758.5 (0) B T)Imfocé)§osr§?2[ B
. U756.5(100,0
| Hardware ( ) U760.5 (0) n762.5
. smoothing 220 pus 13 bits + sign i —&
Y A 0 0% —
. U756.5 1 1 -2 : K5202 >
! D ) & ! * o [ % ] te > Y
i ° —hyt —1
+10V . 0 Analog i‘nput
! 10V=100% Sign reversal Smoothing connection
i 00 o%ﬁs%t
-100,00...100,00% igital i
i X486 U757.5 (0,00) High at input (voltage at term. 52 > 8V) Digital input
. B5202 )
| Standardization U759.6 (0) ] U761.6 (1)
i -1000,0...1000,0 U758.6 (0) B B‘miocggosﬁgl B
. U756.6(100,0
| Hardware - ( ) U760.6 (0) n762.6
. smoothing 220 ps 13 bits + sign l —&
s A 1 B i
b A 0 0% |
24v . U756.6 - 12 —— K5203 »
! D ) L M * Toow x ] Halo
I S ‘ — e K :
+] - +10V 54? : 0 Analog input
=10 Sign reversal Smoothing connection
i 10V=100% Ofiset
o ) -100,00...100,00% Digital input
Digital inputs Analog inputs i X487 U757.6 (0,00) High at input (voltage at KI. 53 > 8V) gitat inpu
|
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02.00

Function diagrams
Sheet 7116 2"

EB1; Analog outputs
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02.00

Function diagrams

Sheet 117 2" EB1: 4 bidirectional inputs- / outputs, 3 digital inputs
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02.00

Function diagrams

Sheet 7118 1° EB2: Analog input, Analog output, 2 digital inputs, 4 relay outputs
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Function diagrams

EB2: Analog input, Analog output, 2 digital inputs, 4 relay outputs
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Function diagrams

Sheet Z120 SBP pulse encoder evaluation
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Function diagrams

Sheet Z122 SIMOLINK board: Receiving, transmitting
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