Domacéi zadatak

Opste napomene

Domaci zadatak se radi samostalno. Ukoliko vam je potrebna pomoé¢, mozete se konsultovati sa
kolegama, ali nemojte koristiti njihov rad. Domaci zadatak se brani prilikom predaje. Samo uspesno
odbranjen domaci zadatak donosi poene.

Izvestaj za domaci zadatak u papirnoj formi (ili PDF) sastoji se od prikaza proracuna trazenih
vrednosti, simulacionog blok dijagrama (Simulink) koji je razvijen i koris¢enog programa (Matlab
script). Pozeljno je da napisete kratko tekstualno objasnjenje.

Sva pitanja u vezi domadeg zadatka mozete uputiti nastavnicima angazovanim na predmetu
Elektromotorni pogoni, ili elektronskim putem na pogoni@etf.bg.ac.rs. Domac¢i zadatak se mora
odbraniti zaklju¢no sa 31.5.2024. Nije potrebno da ¢ekate poslednji dan za odbranu, kada mislite da
ste zavrSili, posaljite izveStaj na gore navedeni mail, ili na ceranic@etf.bg.ac.rs pa ¢emo se
dogovoriti oko termina za odbranu.

Zadatak

Koriste¢i ve¢ unet simulacioni blok dijagram ¢etvoro-kvadrantnog opera kojim se napaja motor za
jednosmernu struju, izabrati strukturu strujne regulacione petlje i parametre kori§¢enih blokova.
Predvideti filter merene struje, sa vremenskom konstantom koja odgovara periodi komutacije
copera. Koristite kompenzaciju veée vremenske konstante i modulni optimum za izbor parametara
regulatora struje. Dopuniti simulacioni model odgovaraju¢im blokovima.

Nakon toga, izvrSiti sintezu brzinske regulacione strukture i izabrati parametre regulatora
koriS¢enjem simetri¢nog optimuma. Predvideti filter u povratnoj vezi po brzini sa vremenskom
konstantom T,,=5ms.

Obavezno u simulaciji predvideti limit referentne struje indukta koji ogranic¢ava struju na vrednost
Imax= £1,5-1n 1 soft start za prilagodenje referentne brzine. Referentno ubrzanje izracunati tako da se
referentna vrednost brzine (iza soft starta) promeni od nule do nominalne vrednosti brzine za 5
sekundi: arer =con/5s.

U simulaciji prikazati odziv pogona pri slede¢em nizu promena:

e U trenutku t=0,1s zadata brzina (pre soft starta) se naglo promeni sa nule na nominalnu
vrednost. Moment optere¢enja u poc¢etnom trenutku je Mmo =0 Nm. Objasniti Sta se deSava u
toku zaletanja.

e Nakon dostizanja zadate brzine, naglo smanjiti zadatu brzinu na polovinu nominalne
vrednosti brzine. Objasniti $ta se deSava usled smanjenja vrednost signala ref. brzine.

e Nakon dostizanja ustaljenog stanja, naglo povecati vrednost momenta optereCenja na
Mmo =0,8:Men. Analizirati prelazni proces.

e Nakon dostizanja novog ustaljenog stanja povecati optere¢enje na Mmo =3:Men. Objasniti Sta
se deSava u sluCaju preoptere¢enja. Produziti trajanje simulacije do ulaska u stacionarno
stanje (ustaljena brzina). Objasniti prelazni proces i analizirati kako je ostvareno ustaljeno
stanje.

Vremenske dijagrame prikazati pregledno, tako da se mogu koristiti za analizu.

Podaci 0 motoru i pogonu: Uan=230V; 1,=26A; nn = 1430 o/min; Ra = 0,9Q; La = 256mH; J =
2kgm?. Ulazni napon copera je Ug=250V, a ulestanost komutacije je fc=2kHz. Stanjima
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poluprovodnickih prekidac¢a u ¢operu upravlja blok za modulaciju (PWM generator) predviden za
ulazni, modulacioni signal u opsegu [-1, 1].

Pojacanje senzora struje indukta je Kpi =0,2 V/A. Brzina se meri tahogeneratorom ¢ije pojacanje
iznosi K, =10V/(150rad/s).
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| E Block Parameters: Full-Bridge Converter
Full-Bridge Converter (mask) (link)
Implements a full-bridge power converter using the following modeling techniques:

E Block Parameters: PWM Generator (2-Level) X
PWM Generator (2-Level) (mask) (link) 1L Switching devices: The converter is modeled with IGBT/diode pairs controlled by
firi I oduced by a PWM tor.
Generate pulses for PWM-controlled 2-Level converter, using carrier-based two-level PWM Hrg s perlestinyd S
g‘ri;geh?(zuﬁlhe Ibal :)((;l: Eian faornrtr:g!isu\lzlttig:;g ﬁ]?:f z::wglrei;gzase half-bridge, single-phase full- 2. Switching function: The converter is modeled by a switching function controlled by
PO PO P . firing pulses produced by a PWM generator (0/1 signals) or by firing pulses averaged
ified period (PWM ing: signals between 0 and 1).
When the Synchronized mode of operation is selected, a second input is added to the block, Gdrais] peodl( e cenba )
;?: ;hrerilen’terml generation of modulating signal is disabled. Use input 2 (wt) to synchronize A framrenrrd (ke e Tho e (s aredte) i & e i
. function model directly controlled by the reference voltage. A PWM generator is not
Generator type: Single-phase full-bridge (4 pulses) v i=a=d
Carrier | 4. Average model (Uref-controlled, no rectifier mode): The converter is modeled using
} = voltage source directly controlled by the reference voltage. A PWM generator is not
Mode of operation: ' Unsynchronized e required, and the rectifier mode is not simulated.
: 2000 it e
Frequency (Hz): fc Initial phase (degrees): 90 Technique 1 is the most accurate, while technique 4 vields to the fastest simulation.
Minimum and maximum values: [ Min Max] [ -1 1] [1,1] Technique 2 (with firing pulses averaged), as well as techniques 3 and 4 are well-
. z suited for real-time simulation.
Refes ignal
EEEs s Model type: Switching devices
Sampling technique: Natural v
[ Internal generation of reference signal Eevceions dlelesslc Qs e 3
Snubber resistance (Ohms) 1e6
Sample time (s): 0
O show measurement port Snubber capacitance (F) inf
Cancel Help Apply OK Cancel Help Apply
[ E] Block Parameters: DC Machine X [ E] Block Parameters: DC Machine X

DC machine (mask) (link)

| Implements a (wound-field or permanent magnet) DC machine.
For the wound-field DC machine, access is provided to the field connections so
that the machine can be used as a separately excited, shunt-connected or a
series-connected DC machine.

Advanced

Configuration  Parameters

Preset model: No

Mechanical input: Torque TL

Field type: Permanent magnet

Measurement output

(JJ Use signal names to identify bus labels

OK Cancel Help Apply

DC machine (mask) (link)

| Implements a (wound-field or permanent magnet) DC machine.

For the wound-field DC machine, access is provided to the field connections so that
the machine can be used as a separately excited, shunt-connected or a series-
connected DC machine.

Configuration ~ Parameters  Advanced
Armature resistance and inductance [Ra (ohms) La (H) ] [Ra La] [0.9,0.025]
Specify: Torque constant (N.m/A) v
Torque constant (N.m/A) PsiFn 1.3796
Total inertia J (kg.m~2) ] 2
Viscous friction coefficient Bm (N.m.s) 0
Coulomb friction torque Tf (N.m) 0

Initial speed (rad/s) : 0

[T] Cancel Help Apply




