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1. Zadania do wykonania:

1) Dodaj PLC i nape¢d do projektu.

‘; Topology view ”b%h Network view ||—|]'|‘ Device view

gﬂg-§|[:rwe_1 [mzn(uzsns-zw\{v”ﬁg@ J (O%3

Device overview
¢ | Module Slot Type Article no. Firmware
¥ Drive_1 o CU2505-2 PN Vector 65L3246-0BA22-1FAD 4710
» PROFINETinterface 0X150 PROFINETinterface
PM240-2 [P20 03 PM240-2 IP20 65L3210-1PB13-0ALx

Zastosuj elementy o numerach zamowien f)okazane narys. (CU250S-2 PN, PM240-2 1P20).

2) Przypisz do przeksztattnika czestotliwosci odpowiednig nazwe (np. drive 1) oraz adres IP
(np. 192.168.80.53) odczytane z zastosowaniem okna wyswietlania dostgpnych urzadzen w
sieci (Project_view->Online&Diagnostics->Accessible devices).

Uwaga: Nazwa i adres IP w projekcie oraz zapisane w napedzie musza by¢ takie same.

Type of the PGIPC interface: ﬁ_ FMIIE | 'l
PGIPC interface: ﬁ Intel(R) Ethernet Connection (6) 1219-V | '| @
&l
Accessible nodes ofthe selected interface:
Device Device type Interface type Address MAC address
ple_2.profinet interface_1  S7-1500 FMIIE 192.168.80.51 AC-64-17-76-2B-10
hrni_2 SIMATICHMI FMIIE 192.168.80.52 EO-DC-AD-92-44-A3
m drive_1 SINAMICS G120 C... PNIIE 192.168.80.53 68-3E-02-15-F3-38
[ Flash LED

Online status information: [:] Display only error messages

1 Found accessible device plc_2 profinetinterface_1
1 Found accessible device hmi_2 E'
1 Found accessible device drive_1

Show 1 | Cancel |
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3) Przeprowadz parametryzacje przeksztattnika czestotliwosci.
Przeprowadz parametryzacje przeksztattnika czestotliwosci (Commissioning-
>Commissioning Wizard) stosujac nastepujace nastawy:

Commissioning Wizard X

Application class

@ Application class -
pp Application class:
. | [1] 5tandard Drive Control (5DC) ‘ vl
Se
[ ] Typical application:
g - -Pumps, fans and compressors with flow characteristic
O -Beam technology
- Mills, mixers, kneaders, crushers, agitators
o - - -Horizontal conveyors
-Simple spindles
® Typical characteristic values:
-Robust vector control for simple handling
-Motor power up to 45 kW
‘ -Ramp-up times greaterthan 5—10s
-Continuous motion with constant load
‘ -Static torque limiting
-Stationary speed accuracy
® #  online help
‘ | Next = Finish | | Cancel
Commissioning Wizard [

Setpoint specification

Selection if the drive is connected to a PLC and where the setpointis to be created.

Q Ap on class Selection of the controller connection and the setpoint specification:
L] Setpoint specification FLC Drive
. Further func —»
O Ramp function Dats
O in the PLC exchange
O PLC Drive
[ ]
® Data Ramp function
O exchange in the drive
Drive
O O Ramp function
in the drive
<< Back i | Next = Finish | ‘ Cancel
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Commissioning Wizard X

Further functions

Function modules
[¥] Technology contraller

e e

w

[] Basic positioner

& Further functions [W Extended messagesimonitoring
D Free function blocks

@

ft

E << Back i | Next 2 Finish | | Cancel
X
Defaults of the seipoints/s d sources

Selection of a predefined interconnection of the inputsioutputs and, if required, the fieldbus
telegram. Can be changed later userspecifically.

Q Select the default of the 1i0 configuration:
| [7] Fieldbus with data set changeover |V|
: DI O: p1055[1] BI: Jog bito ~
D1 p1056[1] Bl: Jog bit 1
Q Dl 2: p2103[1] Bl: 15t acknowledge faults
p2104[0] Bl: 2nd acknowledge faults
Dl 3: p810 Bl: Command data set selection CDS bit 0

@ Defaults of the setpoi...

)

Do o: r52.3 COIBO: Status word 1: Fault present
DO 1: 152.7 CO/BO: Status word 1: Alarm present
Do 2: r52.2 CO/BO: Status word 1: Operation enabled

ADD: r21 CO: Actual speed smoothed
AD1: 127 CO: Absolute actual current smoothed

w
Telegram configuration:
|[1]Standardte|egram 1, FZD-212 |'|
o Speed setpoint 16-bit
A online help
< Back | ‘ Next oo Finish | ‘ Cancel
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Commissioning Wizard X
Drive setting
Selection of motor standard and load cycle.
Q Ap on class Standard:
[ [0] IEC-Moter (50 Hz, 51 units) [+]
@ setpoint s
Drive unit line supply voltage:
® Further functions —
@ Defaults «

@ Drive setting

®

<< Back i ‘ Mext oo Finish | ‘ Cancel

Commissioning Wizard X
Drive options

Configuration of optional braking resistor and drive filter.

[] Braking resistor

Drive filter type motor side:
| [0] N filter Rd

Drive options

®
®
®
@
]

E << Back i | TENT i Finish | | Cancel
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Commissioning Wizard X
Motor

Specification of motor type and motor data.

Motor configuration

|Entermotnr data |'|

Select motor type
[ (11 Induction moter [+]

Select the connection type for your motor and 87 Hz operation:

| star [+] Motor 87 Hz operation

Please enter the following motor data:

Parameter Parameter text Value Unit
p30s[o] Rated motor current 2,00 Arms
p307[0] Rated motor power 037 kw
p311fo] Rated motor speed 1370.0 rpm

The following motor data is pre-assigned and can be changed if required:

Parameter Parameter text Value Unit
p304[0] Rated motor voltage 230 Vrms
p310[0] Rated motor frequency 50.00 Hz

Motor cocling type [0] Natura... B

Temperature sensor:

|[D]ND sensor |'|
<< Back ‘ | Next = Finish | | Cancel
Commissioning Wizard X
Motor helding brake
Selection and configuration of the motor helding brake.
Q p Motor holding brake configuration:
|[D] No motor holding brake available |'|
&s
O
/]
&o
&o
/]
& Motor holding brake
‘ 1
@
@
<< Back ; ‘ MNext = Finish | ‘ Cancel
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X|

Important parameters

Specification of the most important dynamic response data.

Synchronization of the speed of the drive with the speed ofthe PLC:

Reference speed: 1500.000 |rpm
Maximum speed: rpm

Configuration of ramp-up and ramp-down time:

Rarnp-up time: s
OFF1 ramp-down time: s
OFF3 (quick stop) ramp-down time: 0.000 s

0 These OFF1 and OFF3 ramp-down times apply for faults or a Safe Stop.

Configuration of the current limit:

Current limit: Arms

<<Back | | Next == Finish | | Cancel

Commissioning Wizard X
Drive functions

Specification of the method to measure the motor data.

Technological application (Standard Drive Control}

‘[D] Constant load (linear characteristic) |v|

w

o A motor identification is required at the first commissioning.

Motor identification:
‘ [2] Identifying motor data (at standstill) |'|

A motor data identification will be performed the next time that the drive is
enabled. The motor draws current and mayalign itself up to a quarter ofa
revolution.

e 6 6 0 06 0 0 00

@ Drive functions

@ sun

<< Back ; | Next == Finish | | Cancel
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Commissioning Wizard [

Summary

Please check the data entered and complete the configuration.

The following drive data has been entered:

Application class:
Application class: [1] Standard Drive Control (SDC)

[»

Setpoint specification:
Setpoint specified in the PLC and ramp function in the drive

Function modules:

Technology controller: Yes

Basic positioner: No

Extended messages/monitoring: Yes
Free function blocks: No

Defaults of the setpointsicommand sources:
Macro drive unit: [7] Fieldbus with data set changeover
Telegram configuration: [1] Standard telegram 1, PZD-2i2

Drive setting:
IECINE k4 mot stds: [0] IECMotor (50 Hz, 51 units) -
Drive unit line supply voltage: 230V

Drive options:
Braking resistor active: No
Drive filter type motor side: [0] No filter

G 6 6 0 6 0 60 60 606 0

Motor:
Motor type selection: [1] Induction motor
ummary Motor connection type: Star
Motor 87 Hz operation: No
Rated motor voltage: 230 Vrms
Rated motor current: 2.00 Arms
Rated motor power: 0.37 kw ~

E < Back i | ext | | Finish | | Cancel |

Uwaga! Pamietaj o wgraniu zestawu parametréow do przemiennika czestotliwoSci
(klikamy prawym przyciskiem myszy na naped w drzewie projektu, wybieramy
Download to device-> Load).

oad preview |X]

9 Check before loading

Status | ! Target Message Action
+ 0 ~ Drive_1 Ready for loading. Load ‘Drive_1"
[v] > Parameter assign... Please note:
EEFROM Save the parameterization in the EEPROM after the download Save the
parameterization in
[v] the EEPROM
[<] i [2]
Finish | ‘ Load | ‘ Cancel |
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4) Zrealizuj sterowanie ruchem silnika indukcyjnego klatkowego z zastosowaniem panelu
kontrolnego (Commissioning -> Control panel), przedstaw wykres (Trace) predkosci
obrotowej silnika (Actual speed, Unsmoothed) i nat¢zenia pradu zasilajacego (Absolute
current actual value, Unsmoothed) dla kilku wybranych wartosci predkosci

obrotowe;j
DDS: |0 (Active] = €D5: | O (Active] =
¥ Commissioning
— Control panel
Commissioning Wizard
Control panel
Motor optimization I. Master control active: Stop with spacebar
BackupiRestore
Master control: Drive enables: Operating mode:
¥ 95 Deactivate ] €3 Reset Speed specification
Modify:
Speed: | 1000 =|rpm Wl off B Siop i Backward »-
4 Jog backward IR Jog forward
i Drive status: Actual values:
& Ready for switching on « Operation enabled Speed: 1000.0|rpm M. current: 1.25 | Arms
»
o Fault A Diagnostics
S‘I'SI\;TE;Iperatmg [0] Operation - everything enabled Absolute actual current smoothed - 1.25 | Arms
Active fault: = Motor ternperature - 21.1|°C
< i >

Uwaga! Przy prébie pierwszego uruchomienia napedu po wgraniu nowego zestawu

parametrow z wybrana opcja identyfikacji przy nieruchomym wale silnika, zostanie
uruchomiona procedura identyfikacji ukladu wykonawczego.

Project101 » Drive_1 [G120 CU250S-2 PN Vector] » Traces » Trace

| ¥ Configuration &5 Diagram
L ETRRFzoE 22 =
 Configuration i ~
. Signals
Signals =
Recording conditions
Name Address Data type Comment
<@ Actual speed, Unsmoothed || r83[0] FLOAT
2 4@ Absolute current actual value, Unsmoothed  r&8[0] FLOAT
3 a
Recording conditions
"
» Trigger: | Startrecording immediately -
ry
»
>
Cycle: oo %| (min.0.5 ms)
Duration {a}: | 40950 (max 40950 ms) [ Duration = max duration
-

Projektowanie systemow mechatronicznych
Lab.13,14. Zastosowanie przeksztattnikow czestotliwosci (LAD)

Opracowal Marcin Szuster



Katedra Mechaniki Stosowanej i Robotyki
Wydzial Budowy Maszyn i Lotnictwa, Politechnika Rzeszowska

| ¥ Configuration ”ﬂ Diagram |_
- = = :
B EmRERC R 22 =
Status: Recording completed
- P —
R &a Thi@Hw: b2 1S @EsEE &
Trace [Installed traces]
£ 150047
== |
T 1000
E
g sm] Actual speed, Unsmoothed (rpm)
z
> 04
=
o
2 -s00]
s 259
: m
i 7
< 24
153 BeGiUte current actual value, Un
13
0.5
o
i T ; i T ; T T T T ; ; T T T T ; T ; T
0 2 4 6 8 10 12 14 18 18 0 22 2 % 28 30 32 34 36 38 40
[s] [ Automatic [+
B \
& T T T ———— T T T &
<% | Signal .. | Name Datatype  Displayformat  Address  Formula [ color | Scaling group Min. Y scale Max. Y scale 1% | unit Cormnment
1 @< 50 Actuzl spee... FLOAT Floating point  r63[0] [ ] -500.061 1500 M pm
2 @ Absolute cu_. FLOAT Floating paint  168[0] ] 0.0005980488  2.787485 M Arms
3 <insert new ...
<] 1] |

5) Wprowadz ustawienia sieciowe umozliwiajace komunikacje napedu z PLC.

Przeciagnij polaczenie ze srodkowego gniazda PLC (zielone) do lewego gniazda jednostki
sterujacej przemiennika (zielone).

Project101 » Devices & networks

|§ Topology view uhi'h Network view  |[If Device view

% Network| 38 Connections [HMI connection iy !g o B Q! = Network overview : :
[ -
w Device Type
E ¥ S71500iET200MP station_1 5715001...
PLC 1 Drive 1 » PLC_1 CPU151...
CPU 1516-3 PNl G120 CYHighlight IO system: ¥ SINAMICS G_1 SINAMIC...
PLC_1.PROFINET |O-5ystem (100) ¥ Drive_] CU2505_
Highlight domain:
pLc 1 |Highlgktsyne
— SyncDomain_1

<] v ] D — R Sy | 73 p—

|§ Properties H*_i.‘.lnfo ”ﬂ Diagnostics |

J General || 10 tags || System constants ” Texts
- PROFINET Subnet M .
General Overview of addresses E
» Domain management Owverview of addresses
Overview isochronous mode
~ PLC_1.PROFINETIO-System (... Filter: [#f] Inputs [# outputs [ Address gaps [ slot
General
Hardware identifier Type Addr.fr.. Addrto |Size Module Rack Slot Device name Devic... Masteril.
Overview of addresses: | 256 259 4 Bytes Standard_telegram_1 o 0X150 Drive_1[G120 CU2505-2 PN Vec... 1 PROFIMNET...
: (o] 256 259 4 Bytes Standard_telegram_1 o 0 X150 Drive_1 [G120 CU2505-2 PNVec... 1 PROFINET...
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6) Jestes czlonkiem zespolu, ktorego zadaniem jest zaprogramowanie uktadu sterowania
nadmuchem i regulacjg temperatury w komorze suszarni drewna. Tobie przypadta rola
zaprogramowania podstawowych funkcjonalno$ci zwigzanych z manualnym sterowaniem
predkos$cig obrotowa wentylatora nadmuchowego. Napisz program, w ktorym:

a) zbocze narastajace na wejsciu 10.0 ,,Zasilanie_ON” powoduje zataczenie zasilania maszyny
(stan wysoki na wejsciach Enable wszystkich blokow MC), zbocze narastajace na wejsciu
10.1 ,,Zasilanie OFF” powoduje wylaczenie zasilania maszyny,

b) zbocze narastajgce na wejsciu 10.2 ,,ZasilanieSilnika_ON” powoduje zalaczenie zasilania
silnika/osi (MC_Power->Enable stan TRUE), zbocze narastajgce na wejsciu 10.1
,ZasilanieSilnika OFF” powoduje wylaczenie zasilania silnika/osi (MC_Power->Enable stan
FALSE),

C) zalaczenie przycisku (zbocze narastajace) 11.0 powoduje uruchomienie silnika z predko$cia
obrotowa n=+500 [obr/min], przycisku 11.1 — n=+1000[obr/min], 11.2 — n=+1500[obr/min],
11.7 — n=0 [obr/min], zastosowa¢ obiekt technologiczny TO Speed Axis i blok
MC_MoveVelocity,

d) zbocze opadajace sygnatu od PRZYCISKU WYLACZENIA AWARYJNEGO powoduje
sprowadzenie osi do stanu bezpiecznego poprzez podanie stanu niskiego na wejscie
MC_POWER->Enable (FALSE),

e) na ekranie panelu operatorskiego umiesci¢ przyciski:

- Zasilanie silnika ON (funkcja jak w p. b),

- Zasilanie silnika OFF (funkcja jak w p. b),

- Przycisk wytaczenia AWARYJINEGO (funkcja jak w p. d),
Predkosé obrotowa wentylatora (funkcja jak w p. c):

- 0 [obr/min],

- 500 [obr/min],

- 1000 [obr/min],

- 1500 [obr/min],

oraz pola tekstowe z aktualng predkosciag obrotowa silnika wentylatora oraz temperaturg
silnika wentylatora,

f) Uwaga — gdy zalaczone jest zasilanie osi (MC_Power->Enable w stanie TRUE) i n=0
[obr/min] wal silnika utrzymywany jest nieruchomo w zadanym potozeniu katowym, co
wigze si¢ z przeptywem pradu przez uzwojenia stojana i ich nagrzewaniem si¢, gdyz
wentylator chlodzacy silnik zamontowany na wale pozostaje nieruchomy. Zaprogramuj
zabezpieczenie przed przegrzaniem uzwojen, ktore w przypadku zasilania osi (MC Power-
>Enable w stanie TRUE) 1 predkosci obrotowej n=0 [obr/min] po czasie t=15 [s] spowoduje
wylaczenie zasilania osi (MC_Power->Enable w stanie FALSE).
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W celu realizacji programu dodaj i sparametryzuj obiekt technologiczny TO_SpeedAxis:

| Function view

= [Hea &
Basic parameters
~ Hardware interface
Drive
Data exchange with the drive
~ Extended parameters
Mechanics
Dynamic default values
Emergencystop
¥ Limits
Dynamic limits
Torque limits

G030 000

Basic parameters

Parameter view

H

User pragram

Axis type

Units of measure

Name: |SpeedAxis_1

PLC

b -

Technologyobject
axs

[ virtual axis

Drive

Unit of measure for speed: | 1/min

Unit of measure for torque: | Nm

Simulation

[T Activate simulation

Project101 » PLC_1 [CPU 1516-3 PN/DP] » Technology objects » SpeedAxis_1 [DB1]

b -

Motor

Function view

eI =Y=
Basic parameters
~ Hardware interface
Drive
Data exchange with the drive
= Extended parameters
Mechanics
Dynamic default values
Emergency stop
w Limits
Dynamic limits
Torque limits

AA0A0INBBOO

Drive

Parameter view
H

t

Drive

Drive type: ‘ PROFIdrive |v
Data connection: ‘ Drive |

Drive:

Data exchange

Select drivex ...

Pawer

Wy Motor

A

« L[l PLC_1 [CPU 1516-3 PNIDF]
» [l Local modules

General

« [} PROFINETIO System (100)

o

No 'properties’ available.

Mo ‘properties’ can be shown at the moment. There is either no object selected or g

[ show all modules

| 3l

Device type
Standard tel..
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* Euncion view i inianl

ST =

Basic parameters
~ Hardware interface
Data exchange with the drive
* Extended parameters
Mechanics
Dynamic defaultvalues
Emergency stop
- Limits
Dynamic limits
Torgue limits

BAIIIIDOOD

PROFIdrive -
™=

(Drve_1 Standard_telegram_1 ..

T mr——
TelaE =
Basic parameters
~ Hardware interface
ori

Data exchange with the drive

Mechanics
Dynamic defaultvalues
Emergency stop
¥ Limits
Dynamic limits
Torgue limits

LT IR T T )

Data exchange

Pozostate parametry obiektu technologicznego bez zmian.

Projektowanie systemoéw mechatronicznych
Lab.13,14. Zastosowanie przeksztattnikow czgstotliwosci (LAD)

Opracowal Marcin Szuster



Katedra Mechaniki Stosowanej i Robotyki
Wydzial Budowy Maszyn i Lotnictwa, Politechnika Rzeszowska

Przyktadowa struktura projektu:

Devices

"

3

@

* |7 Project101 @[~
ﬁ“ﬁdd new device T
ﬁﬁn Devices & networks

- [1g PLC_1 [CPU 1516-3 PN/DP] [+
[If Device configuration
ﬁ Online & diagnostics
» lg@a) Software units
- r;EL Program blocks
' Add new block
& Main [OB1]
28 MCAnterpolator [DBS2]
o MCServo [OB91]
@ Dane [DB4]
¥ | System blocks

~ |5 Program resources
3 MC_MOVEVELOCITY [FE1205]
2 MC_POVIER [FE1206]
a8 MC_MOVEVELOCITY_DE [DB3]
a8 MC_POWER_DE [DB2]
v [ Technology objects
“b' Add new object
~ (@ speedAxis_1 [DB1]
& Configuration
'ﬁ Commissioning
ﬂ Diagnostics
External source files
r:i FLC tags
[ PLC data types
|52 watch and force tables
“b' Add new watch table
EEEJ, Force table
=22 Watch table_1

(v v -

[&] online backups
[ Traces
[i# oPC UA communication

i Device proxy data

- v v w

‘_""i Program info
[.f PLC supervisions & alarms

E] PLC alarm text lists ol
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Devices

L

¥
i

m

v (@ speedfxs_1 [DB1]
& Configuration
Iﬁ Commissioning
4] Diagnostics
External source files
% PLC tags
?ﬂ PLC data types
|52 Watch and force tables
ﬁ“ Add new watch table
F=| Force table [l
é,%l%tch table_1

[& oOnline backups

[ Traces

{ v~

[ OPC UA communication

* r¥ v v

[i§, Device proxydata

l"i Program info

Ef PLC supervisions & alarms
\E] PLC alarm text lists

['= Online card data

h Local modules

[ Distributed 1io

i I;: Drive_1 [G120 CU2505-2 PN Vector]
[IY Device cenfiguration

ﬁ Online & diagnostics
ﬁParameter B
Iﬁ Commissioning

- v v

<[<]<]

®) Acceptance test
] E Traces
% Ungrouped devices
E-:.' Security settings
|38 Cross-device functions
ﬁ Commen data
E:j]] Documentation settings

- v v T v w

% Languages & resources
» [& version contrel interface

b % Online access

] & Card ReaderiUSB memary

Przyktad zastosowania bloku MC Power:

“DB2
"MC_POWER_DE"

MC_POWER

&%

EN ENO

TRUE
wWIE1 Statys —fElse
“speedAxis_1" P TRUE

—ifalse
TRUE Busy
WM10.0 FALSE

“Zalaczenie_osi® — Enable Error—=alce

1 1650000

| = StartMode Errorid [— 1670

[Sh=1

—|Stophode
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Przyktad zastosowania bloku MC_MoveVelocity:

%WDEB3
"MC_
MOVEVELOCITY_
DE"

MC_MOVEVELOCITY

&[0
EMN EMNO
TRUE
%WDE1 Invelocity|—ifalse
"SpeedAxis_1" Bt TRUE
Bus false
FALSE L
101 CommandAbort|  FALSE
“UstawSetpaintPr ed--flse
edkosci” == Expcute FALSE
1000.0 Eor 11315
_ "Dane”. 16#0000
setpointvelocity = yelocity Errorld [— 1650
-1.0
| .0 = Acceleration
-1.0
| .0 == Deceleration
-1.0
10— Jerk
o
| — Direction
FALSE
falze ==|current
TRUE PositionControll
true ed
Uwaga! Zadana (Setpoint — Velocity) oraz realizowang predkos¢ obrotowa

(ActualSpeed) mozna odczyta¢ bezposrednio z bloku danych instancji obiektu
technologicznego np. w tabeli Watch.

2@ EiFh AT [ER

i Mame Address Display format Maonitor value Modify value 7 Comment Tag comment
"SpeedAxis_1" . Velocity Floating-point nu... 1000.0 ?@
‘ “SpeedAxis_1" ActualSpeed Floating-poin E 1000.03051757 ... ?@

2. Sprawozdanie powinno zawierac:

1. Wstep teoretyczny.

2. Opis realizowanych zadan.

3. Listingi programow z komentarzem dotyczgcym funkcji poszczegolnych linii kodu.

4. Opis dzialania programow z ilustracja graficzna.
5. Whnioski.
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