‘}Q. P ' & .- _ ; .".;.. *ee
g:. - . R s _'_ff.'.,h e O.
L B - o * ...'-.:1“_ ‘ .’
......'. ‘

Sinamics Drive SlmBaslp~-; 1
digitalni dvojce pohonu :-"--:,5..‘;;;: )
Siemens Drives Days 2021, Dolni Morava 3 E°"'

SIEMENS



| Kdo prezentuje

Ing. Vit Adamik

Siemens, S.r.o.
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617 00 Brno

Telefon +420 727 896 774

E-mail vit.adamik@siemens.com
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Digitalizacni portfolio GMC

Virtual drive train Real drive train

4

5

.

e

N
&) ENGINEER c@ ANALYZE
% drive systems drive systems

Provide the digital twin Plan and dimension Connect drive train to Understand customer

of complete drive train the drive Lrain relevant platforms application and machine

* Simulation based engineering * Application focused dimensioning * MindSphere connectivity =  MindSphereapplicationson

* Virtualcommissioning of drive train (AWS, AZURE & Alibaba) AWS , AZURE and Alibaba

» Physics simulation model Planning and commissioning of SINAMICS Edge Framework Industrial Edge application
of drive train drive train Cloud-independent: Al analytics (continuous)

MQTT & OPCUA Data analytics models

Condition monitoring for Condition monitoring for

predictive maintenance predictive maintenance
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Ekosystém nastroji a programu

) > > > )

TIA Portal

- 1A TIA Selection | nlsmnulcs
| »
ST, Tool I SIZER P i Startdrive

Provides load
characteristics

n Mechatronics
Concept Designer
I Co-sinmulation

Simulation tools S7 PLCSIM Interaction
(e.g. SIMIT, Amesim) Advanced

I Co-simuiation

SINAMICS
DriveSim Basic
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DriveSim Basic —co to je?

- Standardizovany modelu ,,Functional Mockup Unit* (FMU)
- Mechanické vlastnosti motoru, interni ¢i externi zatéze, ...

- Nastaveni pomoci zmény parametrd modelu

Obsah modelu:
- PROFIdrive komunikace (telegrams 1, 2, 3, 4, 102, 103)

- sequence control, setpoint channel, encoder, speed controller (SERVO only)

g ;
connect.

r-BUS

o |

FUP

Glz)

SINAMICS DriveSim Basic

|Encoder Evaluation PROFIdrive | Sequence Control Setpoint Channel I Speed Controller
o J sy
() # @ N
» \_/ Dot ks A

Closed Current

Control Loop

T = — _ ; Internal Load <«

~

>

<4
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PZD OUT*

M_air_ga

n_int_loa

mismatch

n_set

(R

DriveSimBasic

1€

0l PZD_In_1 PZD_Out_1
0l PZD In 2 PZD_Out 2
0ly PZD_In_3 PZD_Out_3
o[y PZD In 4 PZD_Out_4
o[y PZD_In_5 PZD_Out_5
0ly PZD_In_6 PZD_Out_6
0l PZD In 7 PZD_Out 7
0ly PZD _In_8 PZD_Out_8
olyPZD_In_9 PZD_Out_9
0Ly PZD_In_10 PZD_0Out_10
oly PZD _In_11 PZD_Out_11
0.0[yn_act_1 PZD_Out_12
0.0[pn_act_2 PZD_Out_13
PZD_Out_14

PZD_Out_15

n_set

M_AirGap

mismatch

n_act_intLoad

Internal Speed Controller &

Mechanics enabled

Speed Internal
n_set Controller M_AirGap Load n_act

Name Value

Param_ClosedLoopControl_p1460_n_ctrl_Kp_n_lower 10.0
Param_ClosedLoopControl_p1462_n_ctrl_Tn_n_lower  [ms] 20,0
Param_ClosedLoopControl_p1520_M_max_upper_mat  [Nm] 2.0
Param_ClosedLoopControl_p1521_M_max_lower_reg  [Nm] -2.0
Param_ReferenceValues_p2000_n_ref [1/min] 3000.0
Param_Communication_p2048_IF1_FZD t_samp [ms] 4.0
Var_InternalLoad_InertiaMotorAndBrake [kagm~2] 0.015
Var_Internalload_Interiaload [kam=2] 0.05
Var_Internalload_Damping 0.3
Var_InternalLoad_TorsionalStiffness [Nmjrad] 48000.0
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Aplikace pro virtualni zprovozneéni

o Automation Logic Validation e Speed Controlled Axis o Position Controlled Axis

One Inertia or
Two-Mass Oscillator

Two-Mass Oscillator

External Mechanics

Enabled in future releases
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Nase vyzvy — reseni — vyhody

Vyzvy:.

- Dlouhy vyvoj vede k vysokym pocCate¢nim nakladim

- Neznalost chovani systéemu vyzaduje intenzivni testovani

Reseni:

- Ovérené modely pohonu Sinamics zarucuji pfesné chovani

- Jeden univerzalni model pro pohony SINAMICS

- Easy to use: bez expertnich znalosti se simulaci

Vyhody:

- Integrace v ramci digitalizacniho feSeni Siemens (Simatic S7-
PLCSIM Advanced nebo Mechatronic Concept Designer)

- Umoznuje automatickeé testovani a ovéreni PLC a mechanickeé
interakce vCetné virtualni zprovoznéni PLC

- Redukce nakladu na integraci pohonu a PLC bez nutnosti
zapojeného hardware
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Mechanical
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Projekt  Bearbeiten  Simulation Fenster Automatische Modellerstellung Extras  Hilfe SIEMENS

Ll )] b o e -

Projektnavigation DriveSimBasic* >
g Projekt w Basiskomponenten =
g I TSrEEyimr]ar iy b CHEM-BASIC §
E » COMMUNICATION §
£ & Drivesim_Basic_Bxample Zew1 b CONNECTORS =
'% Projektmanager > £ b CONTEC o
“ v o Kopplungen PLC =0 » DRIVES
di Neue Kopplung Start Sequenze l SINAMICS DriveSim Basic > FLOWNET
~ _.| Diagramme Spomt o) e f— » SENSORS
% Neues Diagramm g e > STANDARD
- 5 P20 _In 6 PZD_Oul_Bi —
DriveSimBasic P S E%Ejgﬁ:jé n
»> Q Monitoring D EEEZEJ:ti; E
» | Skripting maE + Eigene Komponenten |5
» = Listen ey > == mismatch
il Schnappschiisse b P
|Ml Suchen & Ersetzen » Globale Komponenten
(] Konsistenzpriifung Load model o
P Starten = < g
o.ofpSP L
False [ SET
w Projektkomponenten

DriveSim_Basic_Examp
SINAMICS DriveSim Basic#1 Figenschaften Diagnose n
a

<

Allgemein Name Wert 3
Eingang Config_ExternalLoad 1.0 KX » §
Ausgang Config_SetpointChan... 1.0 w Vorschau
Config_SequenceCon... 1.0 N
Zusatzparameter Param_EncoderEvalu... 0.0
e Param_EncoderEvalu... 0.0

Param_EncoderEvalu... 11.0

Param_EncoderEvalu... 11.0

Param_PROFIdrive_p... 1.0 o

Param_Setpoi... [1/min] 1500.0

Param_SetpointCh... [s] 10.0 — §

Param_SetpointCh... [s] 10.0 &

Param_Setpoi... [1/min] 0.2 -

4 Portalansicht %] DriveSimBa...
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Simcenter Amesim

Eile

Edit

Sketch Simulate

Configure

Interfaces

Tools  Help

e B

ZZ Global parameters

SUBMODEL | PARAMETER
L Study parameters

SIMULATION

[ copy Parameters

Poovwr-srB=

Mdfeeeo

DriveSimBasic_Example.ame  *

PLC simulation

PZDIn_1 ]

SINAMICS DriveSim Basic

Oy pdate

Normalization

n Denormalization
)-fl

)2:.-.... _—
>3"1

>-;vl
s
b
-
g
o

10
P11
12

>

13 Load model
>~1:4
}1;5._._._ .- 1‘_l~"rs Pl _._._:

116

espp space  ~ | Plots

« {@Animations ~ (%)Dashboards

v [ Scripts

SIEMENS

E-‘ahl»‘-_ Editor |
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Parameters of D) IMBASIC-1) ==
B A~ D~ @
Title Value unit | Han
FZD_In_1 - start value 0 null  star
FZD_ln_2 - start value 0l star
FZ0_In_3 - start value 0 null  stas|
PFZD_In_4 - start value 0ol star
FZD_In_5 - start value 0 null star|
FZD_In_6 - start value 0 null  star)
n_act_1 - start value 0 null st
n_act_2 - start value 0 null  stan
* [0 Config
EsternalLoad - 1 .. external applicati... 1 null  Conj
SequenceControl - 1 .. sequence con... 1 null  Con
SetpointChannel - 1 .. ramp function... 1 null Cﬂr{
* [0 Import paramiters
co-simulation step size 00005 5 com
co-sirnulation step specification LirTWe Step sze o)
enable bagging e enn!
path to the unzipped FMU rost S{library_node}/ DriveSmBasic fmu|
= [T Param
» [ Communication
P2048_IF1_PZD_t_samp - IF1 P... 4 ms  Parg
» [0 EncoderEvaluation
pU400_0_Enc_type_sel - Encode... 0 null  Parf
pO00_1_Enc_type_sel - Encode... 0 null  Pari
pl418_0_Enc_fine_Gx_XISTi - ... 11 null F‘nl'l:
pO41B8_1_Enc_fine_Gx_XIST1 - ... 11 null  Parg)
» [0 PROFidrive
p0922_F1_FZD_tel - IF1 PROFL.. 1 null  Parf
+ [ Referencevalues [
p2000_n_ref - Reference spead ... 3000 1/min Par)
= [0 SetpointChannel
pl082_n_max - Maximum speed 1500 1/min Pard
PLl120_RFG_ramp_up_time - Ra... pLU] Farg)
pl121_RFG_ramp_down_time - ... b .|
pL14B_RFG_tol HL_RL_act - Ra... 0.2 L/min Pary
< »
G
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Matlab Simulink

’i DriveSimBasic_Example - Simulink

— Stop Time |20 S
4 @

dub 7 Cpen ~ i

-1]5] »

> = A

x

.
S L L . N
New &l sae ~ Library ez = Signal | [Normal  ~] Step Run Step Stop 2EE e
~ = Print w Browser SIETEE EE Table u@ Fast Restart Back ~ - Forward Inspector Analyzer
FILE LIBRARY PREPARE SIMULATE REVIEW RESULTS ry
§ DriveSimBasic_Example i )
[=}
2 @ DriveSimBasic,Example 3 . g
T =
..... @
! a ]
g
E3
=
- ZSW
—
A . . . . =
= PLC simulation N rE— Normalization FZD_Oul_1
0 ormalization Actual speed
%‘ PZDJnJI — PZD_In_1 e Bﬁ_gﬂq F— P
|Speed setpoint e i PZD Out 3 origh e
PLC NormedTo16Bit PZB_In_Z PZD Out 4 52000 Actual spped
3000 p2000 " - — Actual speed
p2000 v o [ Denormalization
jormalizabon
Missmatch
— ]
Load model
1
0.025 + 1
(@
«
Ready 90% FixedStepAuto
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ANSYS TwinBuilder

™8 Twin Builder - ANSYS Electronics Desktop 2021 R1 - DriveSimBasicExampleTel1 - DriveSimBasic - SchematicEditor - [DriveSimBasicExampleTel1 - DriveSimBasic - Sc]
" File Edit View Project Draw Schematic TwinBuilder Tools Window Help

| I % cut ¥ undo ag @, zoomIn fif?, Add Design ~ (9 rotate ] Pop up £] Add Model [...] Edit Active Setup R Replay Analysis (] AddTR &G Settings ~
s 33 Copy ™ Redo 9 @ zoom Out = Draw Primitive ~ 2 Fiip Vertical v (B Short/Open v = & import Model A R - (@ optimetrics ~ [/ AddAC ¥ Launch ~
= inks nalyze

« @ Characterize ~ 4\ Profile & Monitor (3] Output Dialog F¥AddDC  $8 Tools ~

Zoom 2 %
4 Paste X Delete Fitv QZoom Area =t Il/“ dard Reports ¥ | <5 Align Vertical v /< Properties
Desktop View Schematic Simulation Results Automation Ansys Minerva

Project Manager a X
=) DriveSimBasicExampleTel1
B A orvesimnasic
I Ports
@ {if7 Denormalization: Denorm 1109.51
- fiffs Normalization: Norm
# Analysis
(@ optimetrics
&3] Resuits
5B Scope SET:STWI:=1024 SET: STW1:21020 SET: STW1:=1031 SET: STW1:=1151
 Normalization.value fime >=1 te 222 time >= 3 909.51

M LoadModel.INPUT
M LoadModel.VAL @
M Denormalization. value 80991
=@ro SET: value:=0 SET: value:=1500
7 STW1.VAL time >= 4
R &4 ZSWLVAL STW1 zZswi1
#-(] Definitions

Curve Info
— -l — STW1.VAL

TR

= ZSW1VAL

1009.51 TR

Y1

P MIRI T I VTR AR 150 (0 R v KATOPTer

CONST GAIN
Properties a x DriveSimBasic1

Normalization D i
Name [Vale| Unt |Evaluated Va 62D B oW 1 ™

1500.00 Curve Info
p2000 3000 3000 _Out_2 value_ 16&{1
n_act_1

T @i 1000.00
AN

500.00

vhlue_16bit PZD _in__
5 (s

— Normalization.value
TR

= LoadModel.INPUT
TR

LoadModel
~ LoadModel.VAL

TR

Y1
P (UM T O S ] I W

v
T U E s ] [ R e

. 1 |
0.00 250 5.00 750 10.00 12.50 15.00 17.50 20.00

Time [s]

o
P-4
o

<
_Variables | General | Settings | \Paget [ =/
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Porovnani variant simulace pohont

SINAMICS DriveSim Basic SIMIT PROFIdrive library (10.2) SIMIT Drives behavior library
Telegrams motor module 1,2, 3, 4,102, 103 1,2,3, 4, 5, 6,102,103, 105, 106 111, 750
Telegrams Safety - - 901, 902, 903
Telegrams Encoder - - 61, B2, 63
Validated against . SINAMICS PROFIdrive specification FPROFIdrive specification
Farameter definition SINAMICS specific generic generic
min. sample rate load model 62.5 Ys 1ms 1ms
Speed controller yes no no
Maodel variants 1 10 8
Tool independent yes no no
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Uzite€né odkazy a licence

Oficialni web:
https://new.siemens.com/global/en/products/drives/digitalization-in-drive-
technoloqgy/virtualization.html

DriveSim Basic — SIOS — ID 109798225:
https://support.industry.siemens.com/cs/document/109798225/sinamics-
drivesim-basic?dti=0&lc=en-WW

Simulation software SIMIT V10.2 — download:

https://support.industry.siemens.com/cs/document/109780152/simulation-
software-simit-v10-2?dti=0&lc=en-WW

Licence:
Je zdarma, dostupna na adrese digitalization.drives@siemens.com
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Aplikaéni priklad

PLCSIM Advanced SIMIT

Technology Object DriveSim Basic Simulation Kinematik

Speed Contro

Technology object

Positioning axis Fi 7%

: PROFIdrive : Ih '
Telegram

Position
controller*

Set
Speed

Actual
position

Mist,
ZSW1
G1_XIST1, ...

* With active DSC in the drive < SIMIT

Time Synchronization
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SINAMICS DriveSim Basic. Simulation of drive systems. Quick. Easy. Validated!

b Test and validation
time-based simulation tools ' 'I against real SINAMICS
(e.g. Simit, Simcenter runtime guarantees
Amesim, Matlab Simulink) + accurate behavior

4

Entry point for drive system : Available as standardized

“Functional Mockup Unit”
(FMU)

for parametrization _ '

-

simulation with minimum effort
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Free of charge

~ Download on SIOS

PROFIdrive telegrams

Drive and encoder sequence
control, setpoint channel, Speed

Controller & DSC |
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| Dekuji za pozornost
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