Function diagrams

Servo control

2.13 Servo control

Function diagrams

4704 — Position and temperture sensing encoder 1 ... 3 2-643
4710 — Speed actual value and rotor position sensing for motor encoder (encoder 1) 2-644
4720 — Encoder interface, receive signals, encoders 1 ... 3 2-645
4730 — Encoder interface, send signals, encoders 1 ... 3 2-646
4735 — Reference mark search with equivalent zero mark, encoders 1 ... 3 2-647
4740 — Measuring probe evaluation, measured value memory, encoders 1 ... 3 2-648
5020 — Speed setpoint filter and speed pre-control 2-649
5030 — Reference model/pre-control balancing/setpoint n_ctrl. 2-650
5040 — Speed control with encoder 2-651
5050 — Kp_n/Tn_n adaptation 2-652
5060 — Torque setpoint, changeover control type 2-653
5210 — Speed control without encoder 2-654
5300 — V/f control for diagnostics 2-655
5490 — Speed control configuration 2-656
5492 — Control status word 1 2-657
5493 — Control status word 3 2-658
5610 — Torque limiting/reduction/interpolator 2-659
5620 — Motoring/regenerating torque limit 2-660
5630 — Upper/lower torque limits 2-661
5640 — Mode changeover, power/current limiting 2-662
5650 — Vdc_max controller and Vdc_min controller 2-663
5710 — Current setpoint filter 2-664
5714 —Iq and Id controller 2-665
5722 — Field current setpoint, flux controller 2-666
5730 — Interface to the motor module (gating/control signals, current actual values) 2-667
2-642 © Siemens AG 2004 All Rights Reserved
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Encoders Sensor module

<2>

Enc_interface Comp_No|

<> pO141[E]

Encoder Comp_No.
p0142[E]

r SMx

CH

SM properties
r0458

DRIVE CLiQ

]
1]
]

I

—+——{

Control unit

| 0 = No encoder

<1>

Encoder puls

e number

Configuration, absolute value encoder
A

Encoder fine

4 ! N PROFIBUS sampling time
Encoder type selection  Enc Enc Encoder (No. of signal periods per Absencoder Absencoder Abs encoder Enc rot
configuration squarewave A/Bgrid division track and encoder revolution) mulitum measuringstep —singletum clearance NM Refer to [1020.7]
p0400[E] p0404[E] p0405[E] p0407[E] p0408[E] PO421[E] PO422[E] PO423[E] p0425[E] [El The encoder data set
<4> <4> <4> <4> <4> <4> changeover is represented
at [8570]
Enc fine
. @ ex_xisT1 ({ @ y
i\ Incr. 0418[E] Invert position actual value p0410.1[E]
r A p on
| s nnnha| n <
jvtp—os‘it—i n o] on up <7> Enc Gn_XIST1
signals » dn i —| 31 n | n-1 o] r0483[n-1]
iplicati 2 «—> |
A Multiplication B 32 bits [4735.6]
X by hardware " No. of signal Fine resolution [4740.6]
sin/cos Free-running eriods ltinlication b
AR B position counter 232 P (ml:];f (;\?vzrlz;] v
VAR 1 ‘
H_J 0
1 signal period 1 signal period
For SSI encoders:
Absolute position information Raw position signals E:;r?;)iizd
Sequence control for Gn_XIST2 (only from encoder1) ™ (4710.1]

Gx_XIST2 — To the thermal
| PO4T9[E] & motor monitoring
Reference mark position —
CyK. absolute I [4735.7] >
position value » xon Absolute valuet [8016.1]
(only for absolute value
ders,
! anoEgSN) Encoder error Error code
e processing > —] <3>
i Measuring probe position _\: <8> Enc Gn_XIST2
> r0483[n-1] >
| —+—o
Encoder status bits,
-1 » [4730.1
Function selection to Gn_ZSW : !
Bits 14-15 Bits 0-13 A A
Enc Gn_STW
| — Encoder control word F31100-A33905
I [47204] |r0487[n-1] Encoder faults/alarms
M i b iti
> [4740.7) ——— TGP0 PO O oo 5029 Encoder status word > Encoder fammat acc. t
<1> For rotary encoders = setting the number pulses. [4730.5] [r048T[n-1] > > PROFdrive :
For resolvers = setting the pulse pair number.
<2> p0142 = p0141 for motors with integrated DRIVE-CLIQ interface. <4> These parameters are automatically set.
<3> Assignment of the indices:  Index [n-1] --> Encoder n <5> For SIMODRIVE-compatible functions: Set p0418 = 11.
Index [0] --> Encoder 1 <6> Generating the two's complement.
Index [1] --> Encoder 2 <7> Gn_XIST1 is a free-running position value. The external control must process the overflows.
Index [2] --> Encoder 3 <8> The contents of Gn_XIST2 depends on the encoder status and and control words. Refer to [4720] and [4730].
1 | 2 3 | 4 5 6 7 | 8
DO: SERVO fp_S01_4704_en.vsd | Function diagram 4704
Servo encoder evaluation - position and temperture sensing, encoder 1 ... 3 04.08.04 Vv02.02.00 | SINAMICS S

|0UOD OAIBS

sweibelp uonoun4



¥00¢°ZT uonip3 ‘lenue\ 1sIT S SOINVNIS
panasay SIBIY |IV ¥002 OV SUBWAIS ©

v¥9-¢

(T 49p02Ud) Japoous Jojow Joj Buisuas uonisod Jojol pue anfeA fenjoe paads — 0T/ /8- 24ndid
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C

P PG
Zeromark JL— IL

CD

14— 1 encoder revolution

Rotor position
sensing

Rotor position el. norm

r0093 >

Transformat_angle

\—D{ Enc commut_factor r0451

<2>

<1>

Inv encoder actual value
p0410.0[E]

n_act T_smooth
0.00...20.00 ms
p1441[D] (0.00)

r0094 >

900 ms —b| n_act smooth r0021

p0115[0] (125.00 ps)

[4704.8] In I I To the brake control [2701.1]
, Fine resolution [ UP . % :‘ n actsmooth T the speed controller [5040.2]
for the speed - Q — To Kp_n and Tn_n_adaptation [5050.1]
Raw position actual value L dn n To change over the control type [5060.2]
signals from <> Smoothing To the speed controller [5210.5]
encoder 1 To torque limits [5620.6] To power limiting [5640.1]
. v J n_act motor encoder [RPM] To the speed messages/signals [8010.1]
n_act measurement
n_act calculation
1 = Sensorless operation active
[2522.6] [r1407.1
: (refer to p1300 [5060])
<1> The [E]ncoder data set changeover is represented at [8570].
<2> Ratio between the electrical and mechanical rotor position (= motor pole pair number).
1 | 2 3 4 5 6 7 | 8
DO: SERVO fp_S01_4710_en.vsd | Function diagram 4710
Encoder evaluation functions - speed actual value and rotor position sensing for motor encoder (encoder 1)| 02.08.04 Vv02.02.00 | SINAMICS S
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Control word for encodern (n =1, 2 or 3)

PROFIBUS sampling time

Refer to [1020.7]

<1> <1>
Gn-STW
p0480[n-1] To position sensing encoder n
Bit No. | Meaning r0487[n-1] [4704.3]
Selects the function to be activated (with bit value = 1) A
. Function for bit 7 =0 Function for bit 7 = 1
Function No. )
(search for reference mark) | (flying measurement)
0 1 Reference marker 1 Measuring probe 1 ; <1> Index [n-1] --> encoder n
Index [0] --> encoder 1
1 2 Reference marker 2<4> | Measuring probe 1 t Index [1] --> encoder 2
Index [2] --> encoder 3
2 3 Reference marker 3<4> Measuring probe 2 ;
<2> The position actual values are read-out of Gn.XIST2 using a
3 4 Reference marker 445 | Measuring pmbe2Y handshaking technique. The following pulse diagram shows, as
example, reading-in the position at the reference mark
Start/stop/read selected function (Mode: Bit 7 = 0)
Bits 0...13 control what is transferred in Select function 1 [Bit ...0]("search!
4
0 | 0 ! Gn_XIST 2. for reference mark 1") 1 0001 X
5 0 0 1 1 There are 3 alternatives: Start function [Bit 6...4] 000 i /I 001 | 000
6 0 0 0 0 - Bit 7 = 0: Position actual value at
the reference mark <2> Function active [Gn_ZSW Bit 0]
|_ - Bit 7 = 1: Position actual value
Interrupt function when the measuring probe Actual value save at the
Read generated value edge is received <2> reference mark
Activate selected function - Bit 13 = 1: Cyclic absolute position
No functi value from Absolute Read generated value [Bit 6...4] 000 010
© function encoder . i
Value from function 1 available
Mode of the function to be activated [Gn_ZSW Bit 4]
7 1 = flying measurement -
0 = Search for reference mark (zero mark or BERO) Position actual value at reference
mark 1in Gn_XIST2 I; ; ; ;l
8...12 | Reserved part
. » ) <3> The bits are processed with the following priority sequence (highest priority -->
1 = Request cyclic transfer of the absolute position value in lowest priority bit): Bit 14 --> Bit 15 --> Bit 4-7 --> Bit 12 --> Bit 13.
13 Gn_XIST2 (e.g. EQN absolute track;
acknowledgment in Gn_ZSW bit 13) <4> Reference marks 2, 3 and 4 are not supported. These bits must be set to 0.
J
. . . <5> Feedback signal is provided in Gn_ZSW bit 14 - however the encoder is not
14 1 =Request parking encoder (handshake with Gn_ZSW bit 14) <5> actually parked.
15 = acknowledge encoder fault (located in Gn_ZSW, bit 15;
Handshake with Gn_ZSW bit 11)
<3>
1 | 2 3 | 4 5 6 7 | 8
DO: SERVO fp_S01_4720_en.vsd | Function diagram

- 4720 -

Servo encoder evaluation function - encoder interface, receive signals, encoders 1 ... 3

29.01.04 Vv02.02.00 | SINAMICS S
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Status word from encoder n (n =1, 2 or 3)

Gn ZSW Refer to [1020.7]
Encoder status bits from — To the sequence control for Gn_XIST2
the position sensing, encoder n ————» Bit No. Meaning r0481[n-1] [4704.5]
[4704.8]
Feedback signal of the active function (1 = function <1>
Bit 0 | active)
Function |For reference number and flying
No. measurement
Bit 1 1 reference mark 1 or measuring probei
2 reference mark 2 or measuring probet
Bit 2
3 reference mark 3 or measuring probei
Bit 3 4 Reference mark 4 or measuring probe%

Bit4 | 1= Position actual value from function 1

Bit5 | 1 = Position actual value from function 2 [Generated value Position value 2 from encoder n

in Gn_XIST2

(and can be The contents of position actual value 2 (Gn_XIST2) at [4704] depends on Gn_STW and Gn_ZSW.
Bit6 | 1 = Position actual value from function 3 read) This can be done as follows:

- Undefined for a parking encoder (Gn_ZSW.14 = 1).

- For Gn_ZSW.15 = 1 the fault code for encoder faults is located here.

- Position actual value at the reference mark (for Gn_STW.7 = 0 and Gn_ZSW.4-7 > 0; with handshake).

- Position actual value due to flying measurement (for Gn_STW.7 = 1 and Gn_ZSW.4.7 > 0; with handshake).
- Cyclic absolute position value (free-running value, e.g. from the EQN absolute tract (for Gn_ZSW.13 = 1).

Bit 7 | 1 = Position actual value from function 4

—» Bit8 [ 1 =Measuring probe 1 deflected (high signal)

From the measuring probe evaluation
[4740.4]

—»{ Bit9 | 1 =Measuring probe 2 deflected (high signal)

Bit 10 | Reserved

Bit 11 | 1 = Acknowledge encoder fault active

Bit 12 | Reserved (for reference point offset)

Bit 13 | Absolute value is cyclically transferred

Bit 14 | Parking encoder active (i.e. parking encoder shutdown)

<1> Index [n-1] --> encoder n
Index [0] --> encoder 1
Index [1] --> encoder 2
Index [2] --> encoder 3

Bit 15 | Encoder fault, the fault is in Gn_XIST2 (r0483)

1 | 2 3 | 4 5 6 7 | 8
DO: SERVO fp_S01_4730_en.vsd | Function diagram 4730
Servo encoder evaluation function - encoder interface, send signals, encoders 1 ... 3 15.10.04 V02.02.00 | SINAMICS S
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Find reference marker

This function is provided once for each of

STW for encoder n r--

Gn_STW [4720]

Select the function to be activated

Activate selected function

@

Position actual value 1

from encoder n

PROFIBUS sampling time

Refer to [1020.7]

the maximum 3 encoders. i Store [4704.8]
r0487[n-1].4) : & JL r0483[n-1]
No equivalent zero mark <8>
(evaluate the encoder zero mark for encoder n) I
D memory element A 4
p0490.9 (flip-fiop)
"Fast inputs"
y 0 Zero mark input
DI9_probe 0t 0..6 <1>
(X122.8) —— . . 1 p0495[n-1] (0) Measured-value memory "
[2130.4] 1 <a> Re erence mark
Gn_XIST2 posmoq to the
p0490.1 ' ; t > x y for function No. = 1 encoder interface
—oq & > Store [4704.4]
. —Ho
DI10_probe O ! 2
(X122.10) ———» 2 °
[2131.4] ' 1° _ 134
4
p0490.1 ©
T —io
. —16o
DI11_probe Ot
(X122.11) ———» ° 3
[2131.4] ’ 1
From the p0490.1
digital <
inputs/
outputs DI13_probe <5> 0nl
(X132.8) ———» . 4
[2132.4] ’ 1
p0490.1
DI14_probe <5> 0, i <1> The measured value memory is read-out using a handshaking technique according to [4720], [4730].
(X132.10) ———p . ° 5 <2> Index [n-1] --> encoder n (n =1, 2, 3)
[2133.4] 1 Index [0] --> encoder 1
Index [1] --> encoder 2
p0490.15 Index [2] --> encoder 3
<3> All other bits in the encoder control word must be 0.
y <4> Increasing position actual values (r0482) --> The 0/1 edge is evaluated
DI15_probe <5> 0t Decreasing position actual values(r0482) --> The 1/0 edge is evaluated.
(X132.11) ———» . o 6 This means that when traversing to an equivalent zero mark, the same reference point is always used.
[2133.4] 1 <5> These measuring probe inputs are only available on the CU320.
1 | 2 | 3 4 5 6 7 | 8
DO: SERVO fp_S01_4735_en.vsd | Function diagram 4735

Servo encoder evaluation function - reference mark search with equivalent zero mark, encoders 1 ... 3

10.03.04 Vv02.02.00 | SINAMICS S
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STW for encoder n r-

Activate selected function

Select the function to be activated

Measuring probe evaluation Gn_STW [4720] { I PROFIBUS sampling time
F04B7n 110 : Position actual value 1
This function is provided once for each of 18711 '1 ! from encoder n Refer to [1020.7]
the maximum 3 encoders. % 7 [4704.8]
r0487[n-1].2) +
r0487[n-1].”< + Store r0483[n-1]
10487[n-1] A== N - IL
r0487[n-1]. 1 1 1
(no measuring 3> ID meT?f:'y Op|] [ D] [HD D
probe for encoder n) element (flip-
0 flop) Q Q Q Q y
p0490.9
"Fast inputs"
y 0 Measuring probe 1 input
DI9_probe O 0..6 <1>
(X122.8) ———p > 1 p0488[n-1] (0) 4 measured value memory
[2130.4] ’ 70 T
Gn_XIST2
p0490.1 H ; b Y for function No. =1
0 & > Store
I. —Ho
DI10_probe O ! 2
(X122.10) ———» » 2 °
[2131.4] ' 1° _ 134
4
p0490.1 © b Gn_XIST2
—15 Y Y for function No. = 2 .
6 & Store Measuring
0 —T probes
DI11_probe oy positions to
(X122.11) ———» . ° » QMeasuring probe 1 deflected the encoder
[2131.4] 1 to Gn_ZSW8 [4730.2] interface
From the p0490.1 Measuring probe 2 input [4704.3]
digital < T 0..6 |—| b x Gn_XIST2
inputs/ p0489[n-1] (0) & ; N Storey for function No. = 3
outputs DI13_probe  <4> 0 I
(X132.8) ———p . > 4 —Y
[2132.4] ’ 1 s i
p0490.1 I
2
T 12, . Gn_XIST2
DI14_probe  <4> 0_ ! 135 & Y y for function No. = 4
. Ny Store
(X132.10) ———» . o » 5 14,
[2133.4] 1 5
° <1> Up to 4 measuring functions can be simultneously active; the measured value
p0490.15 164 memory is read-out using a handshaking technique according to [4720], [4730].
T <2> Index [n-1] --> encoder n (n = 1, 2, 3)
: Index [0] --> encoder 1
y Measuring probe 2 deflected
DI15_probe ~ <4> N to Gn_ZSW9 [4730.2] € Index [1] -> encoder 2
(X132.11) I » - Index [2] --> encoder 3
[2133.4] 0 1 o <3> All other bits in the encoder control word must be 0.
<4> These measuring probe inputs are only available on the CU320
1 | | 3 4 | 5 6 7 | 8
DO: SERVO fp_S01_4740_en.vsd | Function diagram 4740
Servo encoder evaluation function - measuring probe evaluation, measured value memory, encoders 1 ... 3 10.03.04 Vv02.02.00 | SINAMICS S
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n_before_setpoint filter

6v9-¢

Sgeed Setgo"']t from the function generator ] n_set smooth 0115[1] (125.00 ps)
1 =DSC active 100 ms r0020
A
n_set from DSC (3090.8] p1414.0[D]
[3090.8] 1 r0060 . . p1414.1[D]
N + A Setpoint filter 1 <6~ I o
n_ctrl n_set sum o 0l Setpoint filter 2 <6> y
11170 5° p1416[D] \—Tp() 0::\>_ n_set after filter
[3080.8] T T * p1422[D] r0062
——0 + A,
. 1 To the speed
AY : controller
. 7 AY | [5210.1]
N Ly X Y y and to the
—>| T reference model
»t [5030.1]
A >t A
PT1 low pass =
fn_n PT1 low pass
pI4170] | |, fn_n
p1 41¢ 8[D] p1423[D] n_after_setpoint filter
. . D_n from the function generator
<1> Low-pass 2nd order. Detailed representation at [1024]. p1415[D] p1424[D] p1421[D]
<2> General 2nd Order filter. Detailed representation at [1024]. T
<3> Speed pre-control only available for speed control with encoder. Pre-control ly| } 0_! y
signal permanently connected to "0" for close-loop control without encoder 4 ~A-¥-p — ! |“| } L 101
X |
and for V/f control. — T y 1 | | X N-5-D y T\_
> ) | |
<4> p1400.10 = 1 is recommended, if in addition to the speed pre-control signal, a fn _30 T 2
torque pre-control signal is also connected at [5060]. » f fn > 1o
<5> The interpolator is only effective for clock-cycle synchronous PROFIBUS operation PT2 lowpass <1> —
and, when the Dynamic Servo Control (DSC) is active, has an additional deadtime PT2lowpass <1>
of one speed controller clock cycle. nz Dz
<6> For a 1/0 edge from control command STW2.8 "traverse to fixed endstop" [2502] p141_g[|3] p142_o[|3] A fn_z Dz
the output of all filters is set to the input value for an instantaneous response to a p1425[D] p1426[D] 4
change of the speed setpoint sign. T T
: y
Speed pre-control signal v
> v | [5490.7] «
[5490.7] ¢ 1 = Speed pre-control L Ly |
1 = Interpolation ) for balanci
speed controller pre-control active 2nd Order filter <2> From t%re : Zr:jjmcgomm ] f
X ’ p 2nd Order filter <2>
from speed control configuration configuration
1400.7
ol p1400 fo_n Dn p1400.10
n_pre-control Xy X T p1417[D] p1418[D] T fn_n D_n
<3> |p1430[C] X y y — 5 p1423[D] p1424[D]
[3090.8] (0) > :\ 'o
1\:: n_pre-ctrl_2
>t 5° T <as » [5030.1]
Interpolator
A
<5>
F07421 "Speed setpoint filter natural frequency > Shannon frequency".
1 | 2 3 | 4 5 6 7 | 8
DO: SERVO fp_S01_5020_en.vsd | Function diagram 5020
Servo speed control with encoder - speed setpoint filter and speed pre-control 23.09.04 V02.02.00 | SINAMICS S
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n_limit pos effective r1084

p0115[1] (125.00 ps)

From the setpoint limiting [3050.8] >
[3095.7] i
n_set after filter . v . n_ctrl n_set
[ro062 () 11438 >
n_pre t_dead bal n A+ < AN To the speed controller [5040.1]
0.0..2.0 To the V/f control [5300.1]
p1428[D] (0.0)
n_pre T bal
0.00...10 000.00 ms L
p1429[D] (0.00) < Sampling time, current control (p0115[0])
T — Speed setpoint limited
Speed limiting | > p1407.11
[5020 8] "=2re 2 > Pre-confrol balancing Y, | To the status word
l Simulation of the build-up of the pre-control torque [S;;ezezd;]:omroller
n_pre after balance :
y = x for the factory setting
n_ctrl RefMod t_dead
0.00...2.00
p1435[D] (0.00)
n_ctrl RefMod fn n_ctrl RefMod D
0.0...8000.0 Hz 0.000...5.000 Sampling time, speed control (p0115[1])
p1433[D] (0.0) p1434[D] (1.000) <
n_set |_comp
I I r1439
+y
X Reference model y AN SN\~ T To the speed controller 5040.1]
Emulating the pre-controlled speed control loop l + P WS
y = x for the factory setting 1436 From the setpoint limiting [3050.8] >
n_set RefMod output [3095.7]
-V
n_limit neg effective r1087
Steady-state setpoint calculation Pcﬁgoﬁfg"e
RFG setpoint at the input 1 = DSC active
[3090.8]
th DSC n_set via PC 11
n_ctrl n_set 1 n_set from 1 n_ctrl n_set stat
Sl [3090.8] ——————— o p3983 _\—4-| e
p1155[C] o o r
» + 0
» o
+ 0 +
n_ctrl n_set 2
p1160[C]
>
n_pre-control
p1430[C]
1 | 2 | 3 | 4 | 5 6 7 | 8
DO: SERVO fp_S01_5030_en.vsd | Function diagram 5030
Servo speed control with encoder - reference model/pre-control balancing/setpoint n_ctrl. 23.06.04 V02.02.00 | SINAMICS S
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From Kp/Tn adaptation
[5050.7]

1 = Kp/Tn adaptation
from the speed control configuration

0.000...999 999.000 Nms/rad

Tn_n_adapt

n_ctrl Kp n lower n_ctrl Tn n lower

P

1460[D] (0.300)

Y

0.00...100 000.00 ms
p1462[D] (20.00)

<1>

Y Kp_n_basic

Kp_n_adapt

»
Tn_n_basic
>
»

p1400.5 |
(5490.7] n_diff

r0064

n_set for P component
[r1438 >0

[5030.8]

n_act smooth

n_ctrl Ctrl_diff Tn

r1454

[4710.6]

n_set for | component -

*| r1a68

P component

n_ctrl integr_feedba

Kp

[5030.8] »O
+

Enable speed controller from the sequence control

[2522.2]

n_ctrl integ stop

p1476[C]

©

<3>

p0115[1] (125.00 ps)

To Kp/Tn adaptation [5050.2]

_| n_ctrl Kp effective

r1481 >

_| n_ctrl Tn effective

<4> +

=
)
<

'| r1469

n_ctrl PI M_output (M_set_1)

p1494
TFI yn

|-component

Set
Hold Set Val
Y A A

Speed
controller

n_ctrl integ set

p1477[C]

0)

<2> <3>

Uq at the limit of control-ZSW3

Integrator

n_ctrl integ_value

<1> For p1462 = 0.0, the | component is disabled (integral action time = @ ).
<2> For torque control, the | component is set to the value of r1515 (supplmentary torque).
<3> This parameter is set to 0 when the pulses are cancelled.

<4> The integrator of the speed controller is re-parameterized to become a PT1 filter through a feedback element (p1494).

A
=]

control

1480 > [5060.1]
<3>

r1482 >

(14085 | [5493.5]

Torque limit reached

([1207.7 | [2522.7]

Speed controller, | component held

14075 ) [2522.3]

Speed controller, | component set

r1407.6 ) [2522.3]

1 | 2 3 4

6

7

| 8

DO: SERVO

fp_S01_5040_en.vsd

Function diagram

- 5040 -

Servo speed control with encoder - speed controller

15.09.04 V02.02.00

SINAMICS S
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Free Kp_n adaptation

Upper adaptation factor
0.0...200 000.0 %
p1459[D] (100.0)

AY

Adaptation signal 1

p1455[C]

1.00 in the factory setting
—{X]

A

%

» X
referred to p200x
Lower adaptation factor

0.0..200000.0 % ,00...400.00 % 0.00...400.00 %
p1458[D] (100.0) p1456[D] (0.00) p1457[D] (0.00)

Adaptation signal 2

prassicl_+—\/

Speed-dependent Kp_n/Tn_n adaptation

» Kp_n_ adaptation factor}

[5210.3]

1000.00 ps

To the speed controller without encoder

Kp_n_basic (p1460) K
[5040.8] »>

n_act smooth |_| n Kp v
[r0063 y » X} » Kp_n_adapt
[4710.6] =] 1 R

X > n

A 4
p1461[D] (100%)
| 0.00...210 000.00 RPM
| p1464[D] (0.00)
> To the speed controller with encoder
) 0.00...210 000.00 RPM [5040.4]
p1465[D] (0.00)
p1463[D] (100%)
-I A 4 A
X AlN
- n Tn
> » Tn_n_adapt )
Tn_n_basic (p1462)
[5040.8] -
1 | 2 | 3 4 5 6 7 | 8
DO: SERVO fp_S01_5050_en.vsd | Function diagram 5050
Servo speed control without encoder - Kp_n/Tn_n adaptation 31.08.04 Vv02.02.00 | SINAMICS S
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Torque setpoint and/or acceleration

p1511[C]
© (x| »()
+
+
Weighting and/or moment of inertia M_suppl total
e.g. p2900! _ . ;1512@] o r1515
[1021] } ! -
! Supplementary torque setpoint
p1513[C]

Threshold, encoder --> sensorless
0.0...210000.0 RPM
p1404[D] (210000.0)

p0115[1] (125.00 ps)

n_act smooth 1 1 = Sensorless speed control active
0 = Speed control r0063 r1407.1
p1501 1 = Torque control [4710.6] —0 [2522.3]
(252071 Control type p1300
<1> <3> -
p1300 = MCtrl v
) r "Speed control —» [5730.1]
:\\7 with/without encoder) B *y M_set 2 <4>
E h g M_set_1 5 A 4 7o \)—4+>< r1509 [5610.3]
rom the spee - » L
control with encoder r1480 N\ 70° 4+  Totorque limiting
[5040.8] 0 o
"Speed control without encoder"
M_set_4
From the speed [1480 0 _»E(\
control without o
encoder [5210.8] M_pre-control_1 >0
1 Ug_set 3, Ud_set_3
From V/f control > \ To current control
Uq_set_3, Ud_set_3 h » [5730]
[5300] o
o° | <2>
<1> The torque control can only be activated for operation with encoder.
An appropriate fault message is output, if: R
1) Sensorless operation is active and closed-loop torque control is requested (r1406.12 =0 --> 1). VIf activation p1317
2) Torque control is active and n_act smooth > p1404.
<2> For a more detailed description of the changeover to [5730.2] nd V/f control at [5300].
<3> Automatic changeover to sensorless operation, e.g. for extremely high-speed spindle drives.
<4> When the pulses are cancelled, r1509 is set to 0.
1 | 2 3 | 4 | 5 6 7 | 8
DO: SERVO fp_S01_5060_en.vsd | Function diagram 5060
Servo speed control with encoder - torque setpoint, changeover control type 30.09.04 Vv02.02.00 | SINAMICS S
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1 = Sensorless operation,
speed actual value, starting valuel

Kp_n-Adaptation factor [5050.6]

n_ctrl SLVC Kp
0.000...999 999.000 Nms/rad <2>
p1470[D](0.300)

n_ctrl SLVC Tn
0.0...100 000.0 ms
p1472[D](20.0)

Y

»
>

(= 1.00 for the factory setting)

x]

1 = Kp/Tn adaptation active

From the speed control configuration

%
7
[

>

<4>

p0115[1] (125.00 ps)

=|| n_ctrl Kp effective r1468

From the speed control, configuration —»>
p1400.5
PE 5440900-171]| %) n_ctrl integr_feedbagk
’ ’ p1494 n_ctrl P_output
n_ctrl n_set
TF A A4 r1481
v __ﬁp—-Tn n_ctrl PI_output
Balanced speed setpoint:f—\ - I/,— (M_set_4)
n_limit pos effective ) +5_ r1480
1084 Speed setpoint n_act smooth
R limiting active I_ctrl _output
From setpoint limiting Y =V
[gggggl r407.11 [4710.6] 1= | component speed controller
[3095.7] [2522.3] hold from STW2
r0188.2 ) >
n_after filter R v J X (2502.6] To torque
[ro062 »|  Acceleration model 7~ setpoint input
[5020.8] P Y j n_ctrl integ_set Integrator [5060.1]
" T " p1477[C] control
_accel T_smoo
_— 0.00..100.00 ms H
From setpoint limiting p1517[D] (4.00)
[3050.8] _ n_ctrl integ_set value
[3095.7] v STA78C]
n_limit neg effective
r1087 7
Total moment of inertia
: Speed
Mot inertia ratio Smoothing controller M_pre-control_1
1.000...10 000.000 <3> = ~p
p0342[M] (1.000) )
Mot M_inertia
_ - _ 0.000 00...100 000.000 00 kgm? I-component held
<2> For p1472 = 0, the | component is disabled (Tn_n = p). p0341[M] (0.000 00) _407.5 [2522.3]
<3> Setting rule: p0341 and p0342 are correctly set if, when | component set
accelerating, the speed output r1480 displays values 1207 2522
around /in the vicinity of 0. @ 2522.3]
<4> The integrator of the speed controller is re-parameterized to become a PT1 filter through a feedback element (p1494).
1 | 2 3 4 5 6 7 | 8
DO: SERVO fp_S01_5210_en.vsd | Function diagram 5210
Servo speed control without encoder - speed controller 15.09.04 Vv02.02.00 | SINAMICS S
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V/ft_up_down
0.000...999 999.000 s
p1318[D] (10.000)

Pole pair number p
r0313[M]

Drv f_output

5100 ms —D| r0024

r0066 >

n_act smooth [RPM]

8

Pole pair number /60

r0063 >

p0115[0] (125.00 ps)

<1> _ N
n_set for P component o |fset 1 f set 2 Uq_set 3
[5030.8] [r1438 » f=a - > > >
)Y (synchronous frequencies)
S A .
Vi Safety ramp-function generator
[3050.6] n_max (p1082) o, _pn| fmax for V/t control (as stall <2> To the current control
[3095.7] Reference quantiy for "="60 protection)
the ramp-up time L
Vif characteristic
f UI 4 V_set_| Ud_set_3
V/f characteristic U4 | 430V > .
0.0...10 000.0 V |
p1327[D] (0.0) | J
VIf U at f zero
0.0..25.0V | > G
p1319[D] (0.0) . .
i
VIf characteristic f4
0.00...10 000.00 Hz
p1326[D] (0.00)
F07801
"Motor overcurrent”
Monitoring (— (not automatic
current limiting for

<1> For synchronous motors only speed setpoints up to approx. 25 % of the rateed speed are practical. Beyond this, there is a danger of resonant oscllations.

<2> The changeover to V/f control (closed-loop control type) is represented at [5730.2].

VI/f control)

1 | 2 | 3 4

6

7

DO: SERVO

fp_S01_5300_en.vsd

Function diagram

Servo V/f control - V/f control for diagnostics

30.09.04 V02.02.00

SINAMICS S

- 5300 -
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Speed control configuration Factory setting 1000.00 ps
n_ctrl config
Bit No. Meaning p1400[D] >
0 Reserved
1 Reserved
2 Reserved
3 Reserved
4 1 = Torque limiting, motoring/regenerating active 1 » [5640.3]
_ . . [5040.2]
5 1 = Kp/Tn adaptation active 1 > [5210.5]
6 Reserved
7 1 = Interpolation, speed pre-control active 1 » [5020.3]
8 1 = Interpolation, torque setpoint active » [5610.6]
9 Reserved
Speed pre-control
10 0 = To setopint filter 2; 1 = To balancing L > [5020.5]
1 Se_nsorlefs operation, speed actual value starting value > [5210.2]
0 =0.0;1 = setpoint
12 Sensorless operation, changeover
0 = When accelerating, 1 = Stationary
13 Motoring/regenerating depending on
0 = Speed actual value, 1 = Speed setpoint
14 Reserved
15 Reserved
1 | 2 3 | 4 6 7 | 8
DO: SERVO fp_S01_5490_en.vsd | Function diagram 5490
Servo closed-loop - open-loop status words - speed control configuration 15.09.04 v02.02.00 | SINAMICS S
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Control status word 1

Bit No. Meaning

0 Reserved

1 1 = De-magnetization completed

2 Reserved

3 Reserved

[6722.4] ——

4 1 = Magnetization completed

Ctrl ZSW1
10056 >
r0056.0
r0056.2
r0056.3
[2701.1]
100564 ) (57071]

5 Reserved

r0056.5

6 Reserved

r0056.6

[6730.5] —————p

7 Reserved

r0056.7

[6722.3] ——— |

8 1 = Field weakening active

r0056.8

[6714.8] ————»

9 Reserved

r0056.9

10 Reserved

r0056.10

[6730.5] — |

11 Reserved

r0056.11

12 Reserved

r0056.12

13 Reserved

r0056.13

p0115[y] (MM)
Refer to [1020.7]

it e

|0UOD OAIBS

[6710.2] ——» 14 1 = Vdc_max controller active r0056.14
[6710.2] ———  »{ 15 1 =Vdc_min controller active r0056.15
1 2 | 3 4 7 | 8
DO: SERVO fp_S01_5492_en.vsd | Function diagram 5492
Servo open-loop - closed-loop control/status words - control status word 1 30.09.04 V02.02.00 | SINAMICS S
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Control status word 3 (for current control)

Ctrl ZSW3
Bit No. Meaning r1408 >
0 1 = Current control active

4 1 = Ud limiting active

5 1 = Uq limiting active

9 [5040.7]

6 1 = Pos. limiting Iq active

- [5714.5]

7 1 = Neg. limiting Iq active

> [5714.4]

8 1 = Iq setpoint limiting active

- [5714.4]

9 1 = Id setpoint limiting active

——» [5722.7]

125.00 ps

1 4 5 6 7 | 8
DO: SERVO fp_S01_5493_en.vsd | Function diagram 5493
Servo open-loop - closed-loop control/status words - control status word 3 10.12.03 Vv02.02.00 | SINAMICS S
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p0115[1] (125.00 ps)

Torque limiting, upper active

——{r1407.8_ ) [2522.3]

1 = Interpolation torque setpoint active

p0115[0] (125.00 ps)

p1400.8
A [5490.7]
M_set total
0079 >
M _set 2 r0079 Xy X M_set 6
From torque setpoint input Y J X y y — To the
|r1509 > :\'\: current setpoint filter
.
(5060.6] - A j . » [5710.1]
» t 0
Torque limiting Interpolator A
<1>
A A
M_max upper effective
—|r1538

-

| Torque limiting lower active

| M_max lower effective 1 — [2522.3]

I— —[539

I

I Torque limit reached

From generation of [2522.3]
the torque limits [3080.1)
[5650.8]
214 =100 % 100 %
{ TS M_red eval
! 0...65535 %
! p1544 (100)
0...100 % ! 100...0 %
TfS M_red ! TfS M scal
L 1543 > [5620.3]
<2>
<1> For p0115[1] = p0115[0] the interpolator is automatically jumpered (bypassed) independent of the control.
<2> Torque reduction (e.g. for "Traversing to fixed endstop (TfS)" with process data MOMRED, refer to PROFIBUS telegram 102 ... 106 [2420]).
1 | 2 | 3 4 5 6 7 | 8

DO: SERVO fp_S01_5610_en.vsd | Function diagram 5610
Servo torque limits - torque limiting/reduction/interpolator 05.10.04 V02.02.00 | SINAMICS S
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Motoring torque limit

n_act smooth

[4710.6]
M_max upper without Offs
r1526
<1> .
M_max upper/mot p1522 Min L n
~100 000.00...100 000.00 Nm }—>——|p1520 > > (1520) v
p1520 (100.00) Max N
<1> p1528 No—
M p2900 "> > @) o _F 0°
1 e.g. from MOMRED
n <2>
3 n
0— n
L—{ Min =0
N
<1> [°
M_max lower/regen p1523 Max M
~100 000.00...100 000.00 Nm }—b——|p1521 > > (1521
p1521[D] (-100.00) n
<1> 3
p1529
1p2900 -S> ™)
M e.g. from MOMRED I >
2 <2> ) L. M_max lower without Offs
n Regenerative torgue limit r1527

1000.00 ps

> M_offset

i < M_offset

M_max upper total

r1534

At [5640.1]

M_max offset
—4—{ -100 000.00...100 000.00 Nmp
1532[D] (0.00)

M_max lower total

r1535
+

The 4 quadrants

[5640.1]

Forwards,
motoring

Reverse,
generating

- @ >
» n
Reverse, Forwards,
<1> For p1400.4 = 1, one torque limit applies for the motoring operation and the other for the regenerative operation, independent of the sign of the torque motoring generating
and the speed (compatible with Simodrive).
"Normal case": If neither dynamic limits nor offsets are required, then the torque limit when motoring is entered using p1520 and the torque limit when
regenerating (as negative value) using p1521.
<2> For the manufacturer-specific PROFIBUS telegrams 102 ... 106, r1543 is entered here [5610.4].
1 | 2 | 3 4 5 6 7 | 8
DO: SERVO fp_S01_5620_en.vsd | Function diagram 5620
Servo torque limitis - motoring/regenerating torque limit 05.10.04 V02.02.00 | SINAMICS S
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Upper torgue limit

1000.00 ps

<2>
! M_max upper without Offs
<1> A M_ upper/mot 7 r1526
M_max upper/mot p1522[C] ~ VY ! T > M max offset M_max upper total
-100 000.00...100 000.00 Nm }—>——|p1520[D] > > (1520) { +=O — r1534 >
p1520[D] (100.00) <> RN AN V'Y [5640.1]
M_max upper/mot scal +
M R p1528[C]
24 2900 > > (1)
n e.g. from MOMRED
<4>
M_max offset
—4—{ -100 000.00...100 000.00 Nm
p1532[D] (0.00)
(| <> | }— Fo709%0
i Lower torque limit
<1> M_max lower/regen +
M_max lower/regen p1523[C] <2> rv\ <M_max offset M_max lower total
-100 000.00...100 000.00 Nm —T1p1521[D] > > (1521) X +tU r1535 >
p1521[D] (-100.00) I [5640.1]
M_max lower/regen scal M_max lower without Offs
p1529[C] r1527
" 1p2900 D> (1) M
e.g. frcirLMOMRED p1520
n
37 4
{p1522}
p1532
{p1523}
p1521
<1> For p1400.4 = 0 the torque limits for the positive and negative torque directions (upper and lower) are compatible with MASTERDRIVES and MICROMASTER 4.
"normal case" If dynamic limits and an offset are not required, then the upper torque limit is entered using p1520 and the lower torque limit (as negative value) using p1521.
<2> Danger note:
Negative values at or positive values at represent a minimum torque for the other torque direction and can cause the motor to accelerate uncontrollably.
<3> The limiters ensure that the limits cannot mutually "overtake" one another. For @ < Fault FO7090 is initiated that can also be disabled.
<4> For the manufacturer-specific PROFIBUS telegrams 102 ... 106, r1543 is entered here [5610.4].
1 | 2 | 3 4 | 5 6 7 | 8
DO: SERVO fp_S01_5630_en.vsd | Function diagram 5630
Servo torque limit - upper/lower torque limits 05.10.04 V02.02.00 | SINAMICS S
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Mode changeover

<2> (p0115[1] (125.00 ps)

1000.00 ps

Current limiting
(5490.7]
1= Mode torque limiting Torque factor from the current control M2Iq
from the speed control configuration [5730.4] -
p1400.4
M_max_1 Mi
0 1 In —
- [1584 >——10! P NY -~ Sq|lmax t M —  M_limit Vdc_max
E y K| ax = — -~ 5
From "upper/lower | 115/: B I — [5650.1]
torque limits" -1 ! _-
[5630.8] : . , A }
! M_min_1 A i
.. [1535 06 L~y gt ‘
i li 4
1:/ Fl WS
M_max_1 ¥ Min — M_limit Vdc_min
- — [5650.1]
From "motoring/ i Max  — :
regenerating torque ___j 4
limits" \
[5620.8] i M_min_1 A
e lg_max total
[5722.8]
Power I|m|t|ng Maximum torque-generating current
from the current control
n_act smooth A
[4710.6] [r0063
P_max mot 0
0.00...10 000.00 kW > —
p1530 (100.00) | A
<o® P_max
0 H — .
Min - M_max_3
— b v~ Tm)
P_max regen <1>
-10 000.00...0.00 kW }_.E LS (4
p1531 (100.00)
° . P_min .
0 Min —|-1 - M_min_3
P
(5730.2] P_stall from the current control L | m~ - INm]
_ 601000 _ P[KW]n
<1> M[Nm] = = * —TRPM]
1 | 2 | 3 | 4 5 6 7 | 8
DO: SERVO fp_S01_5640_en.vsd | Function diagram 5640
Servo torque limits - mode changeover, power/current limiting 05.10.04 V02.02.00 | SINAMICS S
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Vdc_max controller

Vdc_ctrl Kp

n_act smooth

Vdc_ctrl config
p1240

1000.00 ps

Vdc threshold, upper  p1250
p1244 T
Vdo_act p p—|ipc max M, max
T Adapton [ Logic
[8950.1] + —
A 7'y .
t smooth , o - ;
|n;;)06;m00 i a=((p1240 = 1 or 3) and (r0063 < 0)) | 127 (p1240 =2 or'3) and (0063 > 0))
M_limit Vdc_max Y- s ™
[5640.8] ° o et a, M_max upper effective )
i | o>
b
ib=((p1240=0,2,4,50r6)0r (0063>0))  + + \ | e Effective
A 'b=((p1240=0,1,4,50r6)or (0063<0)) | torque limits
‘ To the speed
i'a=((p1240 = 1 or 3) and (10063 > 0)) | control
‘ 3 q ) [5610.1)
“ 1a= ((p1240 = 2 or 3) and (r0063 < 0))!
M_limit Vdc_mi
[5640.8] M= imi c_min N o -
Ve e o a, M_max lower effective
57 [~ P
Vdc_min controller A 7 5 J
Vdc_ctrl Kp h L 1 E b =((p1240 =0, 1, 4, 5 or 6) or (r0063 > 0)) i
Vde threshold, lower  p1250 {b=((p1240=0,2,4,50r6)or (0063<0)) |
p1248 T
Vde_act p —|ipcmin M,p min
% p Adaption |—=
+
A A
n_act smooth
[r0063
1 | 2 3 4 5 6 7 | 8
DO: SERVO fp_S01_5650_en.vsd | Function diagram 5650
Servo torque limits - Vdc_max controller and Vdc_min controller 05.10.04 V02.02.00 | SINAMICS S
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lg_set_1--~

M_set_6

[5610.8]

Torque factor M2Iq

from torque limit

|_pre_setpoint filter
from the function generator

r1650

p1656[D].0

[5730.4]

fn_n

o

p1656[D].1

A

A

p1658[D]

D n
p1659[D]

fn_n
p1663[D]

D_n
p1664[D]

A

M after setpoint filter

from function generator

p0115[0] (125.00 ps)

Torque factor M2Iq N M_set FG
[5730.4] i’ r1651
|_after_setpoint filter from the function generator
|_after_setpoint
p1656[D].2 TFiltar = anti
p1656(D].3 filter fctlve
0 1 I 0t
:\ 0 1} ° i lg_set_2
o N P o [5714.1]
1 o 1
A { 1
fn_n -
p1668[D] fn_n
p1673[D]

D n
p1657[D] p1669[D] A D_n
M p1662[D] p1674[D] A
4 ,.; Iyl } p1667[D]
X D Y [0 '\ v I M I p1672[D]
> \T N > “ TD Y [ Y |y Iyl I
fn wi| 0 :\)_ > T H X 1 ~-2-D y o
> n I [ N L, 3 :
PT2 lowpass — 1 fn oil | |
<2> PT2 lowpass — fn »i| 50
<o PT2 lowpass —
<2> PT2 lowpass
fn_z Dz <2>
p1660[D] p1661D] 4 fnz Dz
p1665[D] p1666[D] fn_z Dz
I I p1670[D] p1671[D] fn_z Dz
Vi I T T p1675[D] p1676[D]
vl
X 4 W I I
— y W
fl <1> —> — %) y
2nd Order filter £l <1> — N 1Y ]
2nd Order filter fl<1>
2nd Order filter fl <1>
. 0 2nd Order filter
n_n _n
p1658[D] p1659[D] fn_n D_n o Dn
Filter 1 p1663[D] p1664[D] p1668[D] p1669[D] fin  D.n
Filter 2 Filter 3 p1673[D] p1674[D]
liter .
- Filter 4
<1> General 2nd order filter; detailed representation at [1024]. Monitoring FQ742O )
<2> PT2 lowpass; detailed representation at [1024]. Filter frequency too high
1 | 2 | 3 4 6 7 | 8
DO: SERVO fp_S01_5710_en.vsd | Function diagram 5710
Servo current control - current setpoint filter 30.09.04 V02.02.00 | SINAMICS S

|0JUOD OAIBS

sweibelp uonoun4



¥002°ZT uonp3 ‘lenue 1sIT S SOINVNIS

paniasay sIYBIY IV #00Z OV SUsWaIS ©

G99-¢

18]|0U02 p| pue bl — TG 80T-Z 81NdId

|_ctrl RefMod t_dead
p1701[D]

T <1> ?

p0115[0] (125.00 ps)

F07410
"Current controller
output limited"

r1408.6
Iq limiting [6493.4]
(cuts-off filter overshoots) | ¢
sel
. . = Ig controller
Setpoint, torque-generating r0077
current _)— y
lg_set_2 X 3
»O >
[6710.8] A + A —
A

U_quadrature axis_set

1733 >

[5730.1]

Kp_|I Tn_I
Al 4 [y
M_max upper effective
_ [if] Uq pre-control
[5640.8] I_ctrl Kp
M_max lower effective [5493.4] p1_711D]
[r1539 » X Y
[5640.8]
Kp_I adaptation
Torque factor M2Iq K
[5730.4] la_act
: Tn_l
[r0078 \/ > > o770
[5730.1] "—l Kp_I p1717[D]
X g Iq
[%]
pO393[M] p0391[M] p0392[M]
Ud pre-control
A Y
Kp_|I Tn_|
Id_set U_direct axis_set
— Ud_set_1 + — <
> S 5" 1732 >
[6722.8] - [6730.1]
Id_act Id controller
[5730.1]
<1> F07410 is initiated if Ug_set_1 is at its limit and |Iq_set_3| < the limit for16 ms.
1 | 2 3 4 5 6 7 | 8
DO: SERVO fp_S01_5714_en.vsd | Function diagram 5714
Servo current control - Iq and Id controller 05.10.04 V02.02.00 | SINAMICS S
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1000.00 pis

Drv |_outp max

Synchronous motor 1000.00 ps

Induction motor

(only for synchronous motors with r0067 p0115[1] (125.00 ps)
reluctance torque) User limits p0640[D] Max. torque-generating current
optimum load angle . lq_ max total
p0327.M Mot |_max . |_max . - - z T
<1 P0323[M] Min - \| imax2 — id_set_4 [r5165:,§,6]
Eiel rrent setpoint for [5730.4] Max. current from the motor module |
synchronous motor ’ i_max_MM i X 0.9
I p0348
i Synchronous motor Field current setpoint (to the Id controller)
| H n Id_set_1 T 1 f Id_set_4
:\ Id_set_3 N 0?)75_
\_\ 0075 >
) P
r0331 |-lgg fomooeeoet 0 1 [5714.4]
Induction motor
Speed al the Short-circuit Field current limiting
start of field
. current |
weakening se
A h 16 [ms]
] T 0
4 > 1 |—| —» A07411
p0348[M] }—% "Flux controller
output limited"
A A Short-circuit current or
p0320[M] | > >0<\ magnetizing current
| “o 10331
[0o° <
r1408.9
omputation [5493.4]
model Pre-control '
Motor data
- ; p1592[D] 4
Speed at the start Img p1590[D]
of field weakening magnetizing
current
Flux setpoint for induction motor [%] from o,
r0083 Kp Tn
|
F o +¥Y
r0331 |im ‘ »O > - »O—p—
Flux setpoint + Id_set_2
[%] from
p0348 jn
Flux controller
1000.00 ps p0115[1] (125.00 ps) <1> p0323 is not taken into account for induction motors.
! | 2 | 3 | 4 | 5 6 7 [ 8
DO: SERVO fp_S01_5722_en.vsd | Function diagram 5722
Servo current control - field current setpoint, flux controller 05.10.04 V02.02.00 | SINAMICS S
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Drv V_output

X1
5077} < XpoXg | p0115[0] (125.00 ps) |
Drawn Power \/E .
Drv V_outp smth T008212] % Control unit | Motor module I
r0025 100 ms 2
Vdc act 15 h
Gooro | 0 XCOS p < DC link voltage
Vdc smooth : < < -1
r0026 100 ms Y [2701.8] _ Pulse enable HW, Pulse enable HW —4— +
U_quadrature axis_se =) Coordinate [2711.8] } —- O -
[r1733 converter and 4 M(;)(;i;l‘anon depth A 4 [ —
[5714.8] :% i —{transformatio| I\ ! > u
1 » o\
U_direct axis_set A >0 ! 7
[1732 “\— K _.| Modulaton dept PWM y |
P || L C SMoof
[5714.8] Ug_set 3 = > i 100 ms 10028 » %K o\
From V/f control i <3>
[5300.8] | Ud_set 3 Voltage angle - J:+_> ‘\’/!
Vf diagnostics acf. Drv f_output " |
P_stall —
[5640.1] < p1317 P o (10066
Drv Ig_act smooth |‘_ o < y Drv outp_f smth
r0030 ms l HTransformation 100 ms 10024
lq_act eroe [5640.4] :
5714410078 < <t~ '
[ . Torque factor M2Iq [5714.2]
M act smooth Motor model » [5730.2]
r0031 100 ms i_max_MM
sformati —— |
M_act {| Trarl; fion [5722.4] Max. current, motor module
10080 . v <
n_act smooth A Phase U
[5300.7]|r0063 - r0069[0]
Active power, smooth P P |
r0032 100 ms < <
Unsmoothed 2 PEZZ: \1/
r0082[0]
Smoothegop;)zO:S Phase W |
00045 3 r006912]
M2I “ «
[5730.4] Phase current actual values |
Drv Id_act amooth |‘_ - | act abs val - <4>
( < : act abs value smoo
r0029 100 ms Coordinate converter 100 ms _.| 0027 P24 N + BRP
Id_act and transformation
[6714.4] r0076 > I_act abs. value | ” O-BRN
<1> 1q = M2Iq x Iq (M2lq = "Torque-To-Iq factor"). it +ie? r0068 > T )
<2>i_max_MM depends on the power module temperature. " | Brake control |
<3> The voltage angle is the angle of the voltage vector in a fixed stator coordinate system.
<4> """l In addition for booksize. |
1 | 2 | 3 | 4 | 6 7 | 8
DO: SERVO fp_S01_5730_en.vsd | Function diagram 5730
Servo current control - interface to the motor module (gating/control signals, current actual values) 21.10.04 v02.02.00 | SINAMICS S

|0UOD OAIBS

swelbelp uonoun4





