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Digitalni dvojce stroje
otestujte funkénost stroje ve virtualnim prostredi

Od realného vyrobniho stroje... ...k digitalnimu dvojceti.

Automatizaéni
systém
(SIMATIC PLC)

Mechanika
(Dopravnik,
manipulator)

Pohon
(SINAMICS)
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SINAMICS DriveSim Basic
Prehled technickych informaci

Model — obsah

SINAMICS
G110M (CU240M), G115D,

G120 (CU230P-2, CU240B-2,

CU240E-2), G120C, G120D
G120 (CU250S-2)

G120X
G130/G150
S110
S120/S150
S210
Va0
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SINAMICS DriveSim Basic (V1.0.5)

 PROFIdrive communication (telegrams 1, 2, 3, 4, 5, 6, 20, 102, 103, 105, 106, 352, 750)
« Sequence control (sequencer) & Setpoint channel (basic ramp-function generator)

* Encoder & Speed controller (incl. Reference Model, Torque Limiting and Windup-Control)
« Current Setpoint Filter (Band-Stop filter)
» Position Control via PLC with Dynamic Servo Control (DSC, SERVO only)

SINAMICS DriveSim Basic je platny pro nasledujici SINAMICS zarizeni a verze firmware:

Firmware

>=V4.7 SP13

>=V4.7 SP13
>=V1.03.00
>= V5.2 SP3
>= V4.4 SP3
>= V5.2 SP3
>=V5.2 SP3
>=V1.04.03

Telegrams

1, 20, 352

1, 2, 3, 4, 20, 352
1, 20, 352
1, 2, 3, 4, 20, 352, 750
1,2, 3, 4,102, 103
1-6, 102, 103, 105, 106, 352, 750
3, 5,102, 105, 750
1, 2, 5,102, 105, 750

Drive Objects

VECTOR

VECTOR
VECTOR
VECTOR
SERVO
SERVO, VECTOR
SERVO

SERVO
SIEMENS



SINAMICS DriveSim Basic
kompatibilita se simulacnimi nastroji

SINAMICS DriveSim Basic podporuje standard Functional Mock-up Interface (FMI)
- Moznost importu do raznych simulaénich nastroji s riznym ¢asem simulace:
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SIMIT Simcenter Amesim

Matlab Simulink

BASIC nist ,

G1_ZSW

G1_XIST1p
1_XIST2p
2 _ZSWP
2_XIST1p
2_XIST2)
MELDW J
tri_n_set

fter_filter

M_air_gap

mismatch
n_int load

ore_filter §

ANSYS TwinBuilder

NSOLL_B

DriveSimBasic
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SINAMICS DriveSim Basic
Porovnani typu simulace v SIMIT

Telegramy — pohon

Telegramy — safety
Telegramy — enkodér
Zalozeno na...

Parameterizace

Min. vzorkovani modelu
zatéze

Rychlostni kontrolér

Varianty modelu

Nezavislost nastroje

SINAMICS DriveSim Basic
V1.0.5

1,2, 3,4,5, 6, 20, 102, 103,
105, 106, 352, 750

SINAMICS

SINAMICS specific

31.25 ps (SERVO) /
50 ps (VECTOR)

Yes
2

Yes
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SIMIT PROFIdrive
library (10.2)

1,2, 3,4,5, 6, 102, 103,
105, 106

30, 31, 32

PROFIdrive specification

generic
1ms
No

13

No

SIMIT Drives behavior
library

111, 352, 750
700, 701, 901, 902, 903
81, 82, 83
PROFIdrive specification

generic
1 ms

No
11

No
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Aplikacni priklad — schéma
Jak si muzete ovérit komunikaci a chovani PLC i pohonu jiz v navrhové fazi?

Digitalni dvojée vyrobniho Automatizaéni Model pohonu @il Aplikagni model  sgu¥
stroje model = mechaniky
j SIMATIC Time-based
P =l 1 [N S7-PLCSIM Advanced Simulation Program
T:-f e.g. SIMIT, Matlab Simulink,...

-+

) SINAMICS
& DriveSim Basic @il

Running in Simulation Program
e.g. SIMIT, Matlab Simulink,...

Virtualni zprovoznéni pohonu v pripravné fazi navrhu

Drive: Nyni:
Optimalizace * Obohatte simulaci PLC o skute¢né chovani pohonného systemu
programu a chovani « Testujte a optimalizujte interakci PLC a pohonu virtualné

"How't6' connect SINAMICS Dri... 3™

po

stroje v interakci s « USetfete Cas pfi uvadéni stroje do provozu
instalovanym PLC a

How io oo‘nnect SINAMICS DriveSim Basic viay E
pOhonem' PLCSim Advanced to TIA Portal
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https://youtu.be/VwSEhjMgtrY

Virtualni zprovoznéni PLC a pohonu SINAMICS DriveSim Basic

} Navrh . Realize’ Optimaliz’

TIA Portal

00 [iFER i ©
o KBy,
0 A
OF
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Napiste svuj program v PLC v TIA Portal

Otestujte si PLC program pomoci PLCSIM Advanced

Integrujte SINAMICS DriveSim Basic do svého
simula¢niho nastroje

Propojte PLCSIM Advanced se SINAMICS DriveSim
Basic pomoci simulacniho nastroje

_ 9 Zprovoznéte virtualni PLC v TIA Portal
(stejné jako realné PLC)
Vizualizujte si chovani pohonu (Trace v TIA Portal

SINAMICS .,
nebo napojeni na NX MCD)

DriveSim Basic
V1.0.5

S 01 B~ WDN B




Data k aplikacnimu prikladu

Polohova osa na motoru se setrvacnikem

Asynchronni motor e
1LA7083-4AA10

Un= 230V

Pn= 0,75 kwW

In = 3,3A

COS = 0,8

nn = 1385 ot/min.
Enkodér HTL 1024 (IRC)
Jmotor = 0,002127 kg.m2
Jload = 0,00674 kg.m2

<% mula  [@] Color Scalinggroup  |Min.Yscale  Max.Yscale  J& unit  Comment
a4 s Bl el ty ]
V4 |l $ | | lacity I
Nastavenll o=z B e 0 soosrss @
L o < 53 Bl roeston 0 5004785 =]

Rampy 0,1 s, Pn=13,In =48 ms, Ppos =1
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Poznamky k aplikacnimu prikladu

Jak nato?

a. Webova stanka se stahnutim dokumentace a .fmu https://support.industry.siemens.com/cs/ww/en/view/109798225
b. Projekt v TIA portalu TIAV17
I. HW konfigurace (hruba): typ pohonu, nazvy, telegramy, ...
li. PLC ¢ast - Technologicky objekt a polohovani, program
lil. Kompilace a ulozeni projektu
c. Projekt v SIMIT SP V10.3
I. Nahrati DriveSim Basic pomoci SIMIT CTE V10.3
ii. Novy projekt v SIMIT SP
lii. Pfidani bloku DriveSim Basic V1.0.5 pfes komponenty (liSta vpravo)
Iv. "Coupling" s vytvofenym projektem v TIA portalu. --> kontrola pfenesenych signald (kontrolni a statusové slovo)
v. Napojeni signall k bloku (odkaz na dokumentaci a napojeni jednotlivych procesnich dat)
vi. Kontrola ¢asu simulace a nazvu PLC
vii. Parametrizace DriveSim Basic a odkaz na mechaniku
Parametry bloku
Parametry pohonu — regulatoru, momentovych limutu
Mechanika — setrvacnosti, tuhost a tlumeni soustavy (Dvouhmotovy oscilacni systém) — DSB manual str. 21-22)
viii. Nastaveni Trace v SIMIT - neni nutnosti (ale pro zobrazeni rychlostniho setpointu a aktualni ryhlosti je to vhodné)
d. Propojeni pfes PLC SIM Advaced V3Upd2
I.  Spusténi simulace v SIMIT --> kontrola PLC v PLCSIM advanced
ii. TIA Portal --> download projektu a PLC
lil. Nastaveni Trace (rychlost a poloha)
Iv. Online simulace a vyhodnoceni vysledk
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https://support.industry.siemens.com/cs/ww/en/view/109798225

Telegramy a napojeni na PZD
FP 2415: PROFIdrive - Standard telegrams and process data 1

<1> <2> <3>
PD Telegram select
p0922 (999)
4
Interconnection is Mot suitable for sensoress vector control
made according to P A ~ <4> <d>
Telegram 1 2 3 4 5 6
Application class 1 1 1,4 1,4 4DSC 4DSC
PZD1 STW1 | ZSW1 | STW1 | ZSW1 | STW1 | ZSW1 | STW1 | ZSW1 | STW1 | ZSW1 | STwWi | ZswWi
E;gg NSOLL AINIST Alysorr g|misT B|nsoLL 8| misT 8 |nsot 8| wisT B [nsoLL 8| msT B [nsow 8| wisT B
1
PZD4 ' STWZ | ZSW2 | STW2 | ZSW2 | STW2 | ZSW2 | STW2 | ZSW2 | STW2 | ZSW2
PZD5 T ) G1_STW] G1_ZSW)] G1_STW] G1_ZSW] G1_STW] G1_ZSW] G1_STW] G1_ZSW
f H G2 S G2 S
E;g? ----- + -7 G1_XISTI—= G1_XIST1| XERR |G1_XIST1}[—= G1_XIST1
! : XERR
T T
E;gg -------- ! ' G1_XIST2) G1_XIST2l KPC |G1_XIST2 G1_XIST2
] 1
PZD10 ! ' ' G2 78 ' KPC oo zsw
pzD11 | r ' I H
=015 i ] : G2 XIST1 : G2 XIST1
e . S L— TR
1 ! ! R
T e - — G2 XIST2) — G2 XIST2
PZD15 [ ' H i i !
PZD16 ! ! ' i ' i
PZD17 ! ! ! H ! i
1 1
PZD18 E E E | E :
PZD19 : ; : ! ! i
PZD20 ! : | | | i
PZD21 : ! : : : ;
mmEANAVIRA RRVIR N RVA RENRVA RIS RVAR SRRV
PZD23 ! ' i ! ! H
PZD24 ~ : (- = : [ ~ : - ~ : [ [ : [ [ o : (- . /4 - - -
E W Ew Ew 1 Ew ! Ew 1 Ew ! . .
oo ] 52 b| gEi 4| gE: o gf: L) gy 4| sz 4| Zdroj: Manual pro DriveSim Basic str.: 83
[T w [T 1 w w 1 [T
Pz | B 29| BR i29| BRI 29| B2 g | ER | 22 | BR ! 29 o :
oa | Epn oo En on ¢ Eg oq 1 Eg on ¢ Eg o 1 Epg
S | deiEs| fhisE|deisE| iR | Bl if | 109798225 SINAMICS_DriveSim_Basic_DOC
PZD30 §EI§§ EE:EE §E ! 3@ 2@ o §E: 3@ §E: of
52031 865 1o5| 885 1s5| 881 25| 85! =5 | 85! =5 | 88 =5 | v105 en.pdf
O | S DX | S O | Fo O | S DX | Fo o | S —_— "
PZD32 o | fa| xa FE| o f& | a1 HE | xa . & ra 1 3o
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Interni zatez

‘P'1/— CPZ/—

Cc

1 +
| -
L r
k|in ksqr .d

£ 3
t <P1\> J motor J load

Figure 3-10 Principal chart internal two-mass-oscillator

The equilibrium conditions for the inertias are:
Mair gap — Kiin®@1 — Ksqr@1” = Jmotor - #1+d - (@1 — @2) + ¢ - (91 — @3)

B e S i s ) B S G ) Zdroj: Manual pro DriveSim Basic str.: 20

109798225 SINAMICS_ DriveSim_Basic_DOC
v105 en.pdf
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Hodnota D (damping) tlumeni soustavy interni zatéze

The damping is assumed in the modal form D:
Nms

d

Tad] =2.D. Jc : mfnUmgtorJand)

Typical values for the modal damping D are in the range from 0.01 to 0.3 and depends on
the total inertia.

Amplitude iransition
™ T T T —T T

=03

o _-\_\_-H-_h_‘_‘-_‘_" e o

Magnituda [d8]
s

A
-\
hq“"“—-—..___“ ",.._\%HH‘
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'W
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" ! 1o?
Frequeniy [Hz)

Phase transtion
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=

ey o'
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Figure 3-11 Two-mass-oscillator with different damping
black dashed D=0.1, grey D=0.01, grey-white D=0.3 Zdroj' Manual pro DriveSim Basic str.: 21

To satisfy the Nyquist-Shannon theorem the internal load is sampled at a fixed rate of 109798225 SINAMICS DriveSim Basic DOC
31.25 us, i.e., at least twice the fastest current controller sample rate of 62.5 ys. — - - — —
v105 en.pdf
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SINAMICS DriveSim Basic

Digitalni dvojCe vaseho pohonu

Simulujte si
chovani vaseho
pohonu

A~

siemens.com/drive-virtualization

Benefity

Urychleni uvedeni stroje na trh
pro vyrobce stroje vytvorenim
digitalniho dvojCete pohonu

Omezte naroky na testovani
a integraci stroje zkracenim
Casu i nakladu

Dostupné jako FMU:
Kompatibilni s raznymi
simulacnimi nastroji

Kompatibilita se Siemens
software pro usnadnéni vyvoje
a simulace (e.g. PLCSim, TIA)
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Virtualni zprovoznéni %
vaseho PLC jiz v pfipravné }\
fazi projektu

Ziskejte zatézovaci charakteristiky
pro dimenzovani pohonu na
zakladé provoznich podminek

Ovéreno proti skuteCnému

béhovému prostiedi /)
SINAMICS, aby bylo 4
zaruceno presné chovani

Zdarma ke stazeni:

SIOS (vé. pfiklad a navodu) 4,
Idealni vstup pro simulaci Dl
pohonného systému!

SIEMENS


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

SINAMICS DriveSim Basic
UziteCné odkazy a dalsi obsah

Doplnujici informace

Webové stranky
« Drive Train Digitalization (EN/DE)
 Drive Virtualization (EN/DE)

Siemens Industry Online Support (SIOS)

* Download SINAMICS DriveSim Basic or find more
information on SIOS (EN/DE)
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Videa a navody

Getting started with SINAMICS DriveSim Basic (EIN)

Simulation of drive systems - An introduction to SINAMICS
DriveSim Basic (EN)

Simulation of drive systems - quick, easy and validated (EN)

How to connect SINAMICS DriveSim Basic via PLCSim
Advanced to TIA Portal (EN)

How to import SINAMICS DriveSim Basic into SIMIT,
Matlab Simulink, Amesim and ANSYS TwinBuilder (EIN)

How to use SINAMICS DriveSim Basic for drive sizing with TIA
Selection Tool (EN)

How to visualize drive system behavior in NX Mechatronics
Concept Designer (EN)

SIEMENS


https://new.siemens.com/global/en/products/drives/digitalization-in-drive-technology.html
https://new.siemens.com/de/de/produkte/antriebstechnik/digitalisierung-antriebstechnik.html
https://new.siemens.com/global/en/products/drives/digitalization-in-drive-technology/virtualization.html
https://new.siemens.com/de/de/produkte/antriebstechnik/digitalisierung-antriebstechnik/virtualisierung.html
https://www.youtube.com/watch?v=JdtfhlGkkYs
https://www.youtube.com/watch?v=GlrUb4Ennno
https://www.youtube.com/watch?v=DN4mxCC6Gm4
https://www.youtube.com/watch?v=VwSEhjMgtrY
https://www.youtube.com/watch?v=VKRxyeEssMU
https://www.youtube.com/watch?v=Q1C9bjiUIto
https://www.youtube.com/watch?v=yj5SjZe4KkE
https://support.industry.siemens.com/cs/document/109798225/sinamics-drivesim-basic?dti=0&lc=en-WW
https://support.industry.siemens.com/cs/document/109798225/sinamics-drivesim-basic?dti=0&lc=de-WW
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