OS/OF 2PRK Praktikum izracunarske analize kola

Primeri reSavanja elektricnih kola u
programskom paketu Matlab
(toolboxes: Simulink & SimPowerSystems)

Zadatak 1

U kolu prikazanom na slicil poznatih parametata: C, R=+/L/C, deluje generator napona
Uy (t) =U h(t). Prekid& P je najpre otvoren. U jednom od trenutakakada je napon kondenzatora

maksimalan prekidase zatvara. ReSavanjem u vremenskom domenu adredit

a) indicionu funkciju naponai. t( kada jeP otvoren,
b) diferencijalnu jednénu odziva struje otporniké, (t) posle zatvaranja prekidaP,
C) strujuig(t).

Slika 1
ResSenje:

a) Indiciona funkcija napona, t (e f(t) = (1-coset))h(t), a
U (t) =Uf (t) =U (1—cos@t)) h(t), w=1/~/CL . (P-off, Ot <t,, t, = 77/ w)

2, 1 _
b) (D +ED j t) = RLC Uy (t), (P-on, t," <t)

C) ip(t) = {1+ez.ic ) {coST(t t,)) -3 sm(i(t tl))D t>t’

Simulacija u Matlabu:

1. Brojne vrednosti uzete pri simulacifil =100 M. =1mH, C=10uF, R=10Q. Dobija se da

je:
t, =m10™s, u.(t) =100(L-cos(0*t)), 0O<t<t,,
iR(t):10(1+e_°-2*1°'3( “{ s%os( t—t,)) - \/_sm( */_ —(t- 1))D t>t'
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OS/OF 2PRK Praktikum iz rac¢unarske analize kola
2. Formiranje elekginog kola poméu blokova iz biblioteké&imulink & Powerlib:

» Electrical Sources. DC Voltage Source

> Elements- Series RLC Branch
- Breaker
— Ground

» Measurements. Current Measurement
- Voltage Measurement

» Sinks- Scope
» Powergui

File Edit Yiew Simulation Format Tools Help
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OS/OF 2PRK Praktikum izracunarske analize kola

3. PodeSavanje parametara simulacije i vrednosti elatae

» DC Voltage Source
2 x]

—DC Y oltage Source [mask] (link)

Ideal DC voltage source.

—Parameters
Amplitude [):
7o

Measurements | Hone Ll

aK Cancel | Help | Spply |

» Series RLC Branch- R/ L, C
R=10Q, L=0, C =inf (podeSavanje otrornosti)
2 x]

—Senez BLC Branch [mask] [link]

Implements a zenes ALC branch.

—Parameters
Reszistance [Dhms):
i
Inductance [H]:
o
Capacitance (FJ:
fint

Measurements I Maone LI

ok I Lancel Help | Anply |

> Breaker
(podeSavanije inicijalnog polozaja prekid@/1,
trenutaka ukljdgivanja i iskljwivanja prekidéa,
parazitnih otpornosti i kapacitivnosti)
2 x|

—Breaker [mask)] [link]

Implements a circuit breaker with internal resistance Ron. Fon is required by the
model and cannat be et to zero.

When the external control mode iz selected, a Simulink logical signal is used to
control the breaker operation. *when the signal becomes greater than zero the
breaker clozes instantaneously. ‘wWhen it becomes zero, the breaker opens at the
next cument zero-crossing.

—Parameter
Breaker resistance Ran [0hm]:

o]

Initial state [ O for 'open’ . 1 for 'closed' )
o
Srubber registance Re [Dhms):
fint

Snubber capacitance Cs [F):
o
Switching times [z);
|[pire-4 10]

[ Estemal control of switching times

Measurements | MHaoke LI

Ok I Cancel Help | Lpply |
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» Powergui - Steady-State Voltages and Currents
- Initial States Settings
(podesti da su svigaini uslovi jednaki nuli)

- Simulation type

=101 %]

" Phasar simulation

f+ Continuous

Fremuency (H ) IBD
(" Dizcretize electrical madel

Fample e S IU

[~ Show messages during analysis

) Powergui Initial States Tool. model: zadatak_1

Initial state values for simulstion:

Il L 0_0000e+000 A

Analysis tools:

Steady-State Voltages and Currents

— T T T T T T T T T T T T T T T T T T T T T T

Load Flowy and Maching Intialization

5 Imitial States Setting =

Use LTI Wiewner

Impedance vs Freguency Measuremerit

FFT &nalysis

zenerate Repott

[ |

Hysteresis Design Toal

Formet: | 4 .503e+004 (flosting.. j Sort values by | Default order

|

Compute RLC Line Parameters

=10l x|

Set selected state:
0.0000e+000

Reset all states:

To Steady State

To Zero

Reload states:
From File... |

Fram Diagratm |

Apply | Revert |

Save Initial States .. |

Cloze |

Help |

Cloze |

» Simulation — Smulation time, Solver options

E: Configuration Parameters: zadatak_1/Configuration

Select:

- Solver
- D ata Import/E sport
- [ ptirnization
[=I- Diagnostics

i Sample Time
D ata Integrity
Corwerzion
Connectivity
Compatibility
Model R eferencing
- Hardware [mplementation
- Miodel Referencing

Milka Potrebé

—Sirnulation time

Start tirme: Im

Stop time: |1

—Salver optiohs

=l

£ero crogzing control: I Use local settings

Tuype: I Variable-step j Salver I ode23th [stff/ TR-BDFZ)
M ax step size: ||:|_DD1 Felative tolerance: |1 &3

kit step size: |autu Abzolute tolerance: |auto

Initial step size: Iautu
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» Scope- Parameters. Number of axes, Time range, Data history...
(podeSavanje parametara osciloskopa)
JRT=IE =10l

General | Data history | Tip: ey right clicking on axes General | Diata histary Tig: try right clicking on sxes
Axes
[ Lirt diata poirts to last. |5000
Murnker of axes: 1 I™ flosting scope

Tirne randge: I2*pi*1 e-4| ¥ Save data to workspace
Tick lakbels: Ibu:d'tnm axis orly - I Wariahle narne: IScnpeData‘l

Sampling Fortnat: IStrudure wyith time d

Decimation j |1

Ok | Cancell Help | Apply | Ok | Cancell Help | Apply |

-)scopet -lo/x| lofx|
SB LPL ARB|IDE R B LLL ABB PA S
Napon na kondenzatoru

Tirme offzet: 0O

Time offset: 0
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Zadatak 2

U kolu prikazanom na slici 2a deluje eksitaaijat) , kao na slici 2b. Odrediti odziw, (t) . Smatrati da vazi
R >>R.

C Il
I % + M’g A

2a 2b
Slika 2

ReSenje:

TraZeni napon ima sleéieoblik:
t

“R.C . RR,

t)=Ue " 0<t<T, =—31

u,(t) =Ue , 0 1, gde jeR, R+R
_(t-Ty)

ut)=-Ue %€  t>T'

Simulacija u Matlabu:

1. Brojne vrednosti uzete pri simulacijt =100V, C =1uF, R=100Q, R =1MQ. Dobija se

daje:
4 Rl
T,=5RC=5*10"s, R, =———

R+R

2. Formiranje elekrinog kola poméu blokova iz biblioteké&imulink & Powerlib:

=100Q.

» Electrical Sources, Pulse Generator
- Controlled Voltage Source

» Elements- SeriesRLC Branch

- Ground
Power Electronics- Diode
Measurements, Voltage Measurement
Sinks— Scope
Powergui

VVVY
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=101 x|

File Edit Wiew Simulation Format Tools  Help
O FHE | BBz 5 [Momal = || OF gid [3] & ¢
Wi
——f
E Scope
Cws N
L= G — —mm—ﬁ
Fulse s
Generator t i R
R1 % Ciode
L
Cortinuous
o Er i
Ready [100% | | |ode2ath 4

3. PodeSavanje parametara simulacije i vrednosti elatae

> Pulse Generator

(podeSavanije perioda funkcije, Sirine trajanja ilmguamplitude)

Milka Potrebé
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[Z]Block Parameters: Pulse Generator d |

—Pulze Generator

Output pulzes:

if [t >= PhazelDelay] Pulse iz on
It = Amplitude

else
Y[t =0

end

Pulze type determines the computational technigue ueed,

Time-bazed iz recommended for uze with 3 variable step sobver, while Sample-bazed is
recommended for uze with a fised step solver or within a dizcrete portion of a model
uzing a vanable step solver,

—Parameters

Fulze tvpe: | NENEEEE:
Time [t): I s simulation time LI
Arnplitude:
100
Period [zecs]:
f10
Pulze 'width [% of period]:
{0005
FPhaze delay [zecs):
i
¥ Interpret vectar parameters az 1-0
ok LCancel Help Apply
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Controlled Voltage Source

(kontrolisani naponski izvor vrSi transformaciju

Simulink-signala u SimPower-signal

E Block Parameters: CYS

2%

—Controlled Yolkage Source [mazk)] [link]

vaoltage is driven by the input signal of the block.

sinuzoidal or DC waveform carespanding ta the initial values.

Corwerts the Simulink, input zignal into an equivalent voltage source. The generated

W'ou can initialize vour circuit with a specific AC or DC voltage. If you want ta start the
gimulation in steady-state, the block input must be connected to a signal starting as a

e

—Parameters

Source tupe I AC
Initial amplitude [V]:

i
Initial phaze [deg):

|o

Initial frequency [Hz]:

i

Measuremants I MNone

a
OF. I LCancel | Help

> Diode

Milka Potrebé
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(podeSavanje praga praienja diode,
parametara kada dioda vodi/ne vodi)

E Block Parameters: Diode

2%

—Diode [magk] (link)

rode.

Implements a diode in parallel with a series BC snubber circuit, In on-state the Diode
maodel haz an internal resistance [Ron] and inductance [Lon). For most applications the
internal inductance should be set to zero. The Diode impedance iz infinite in off-state

—Parameters

Resiztance Raon [Ohms] :

[0.001

Inductance Lon [H]

|o

Forward woltage WF ] :
Jos

Initial curent o (A

|o

Snubber rezistance Rs [Ohmz] :

Jint

Srubber capacitance Cs [F]

|o

[ Show measurement port

ok LCancel Help

Apply
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» Scope

DT 0| DEETEEEEEET loix
SHE OLPL ABBEA S SBEILLL AERREIDE R

Zadatak 3

Kolo na slici 3a je bez akumulisane energije. Priome konvolucionog integrala odredit (t) ako se
eksitacija menja sa vremenom kao na diagramu, Shbka

B L
) AN —
| |
11
+ B Lig 1
STATAY - T _
R U T =RC
iy AN
- : y
r 2r ¢
3a 3b
- Slika 3
ResSenje:
2
—%(He TJ, 0<t<T
a2
u,(t) = -%[—%+g+(l+e TJe TJ T<t<2T
2 4 2t
—%(1+——%]e T 2T <t
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Simulacija u Matlabu:

1. Brojne vrednosti uzete pri simulacifi =100V, C =1uF, R=1KQ. Dobija se da je:

T =1ms.
2. Formiranje elekrinog kola poméu blokova iz biblioteké&imulink & Powerlib:

» Electrical Sources, Controlled Voltage Source
Sources- Signal Builder
Elements- SeriesRLC Branch
- Ground
Measurements, Voltage Measurement
Sinks— Scope
Subsystem
Powergui

VVVY VYV

=] konvolucioni * =100 x|

File Edit Miew Simulation Format Tools Help

DIE—”E%I%EIE’JQ|F IIEI.'I INu:urma| j|@lﬂl|ﬁ@ﬁﬁ®

—AAA—
335
v —N—
E Signal 1 |— ]z Rz ) W1
- ®+ ~ izlaz + |:|
Signal Builderi R N J—q R s

Scope
j C Subsystem
—_I— = -
Continuous
[l =l ge W]
Ready 100% |ode23th
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3. PodeSavanje parametara simulacije i vrednosti elatae

» Signal Builder
(podeSavanje oblika pobude)

) Signal Builder {(konvolucioni,/Signal Builder1) = |EI|5|
File Edit Group Signal Axes Help ~
=l = N = I o | S T S B TR N - RY
{ Group 1 4, <| Pl
Signal 1
100 ] e Sl el e
L S S s
NS U SR SRS SRS NS S SHSNUNR NSO S
S L L |
) IR S - S A S — S— — |
e i | :
| | i | | i | i | j
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
Time {sec) w107
Left Point Rightt: Point .
Hame: |Sigriai | T: | T: |
Index: I'l 'I ¥: I ¥: I _|
Click ta select sighal |Signal1 (#1) [ YGrid ]

» Subsystem
(formiranje podsistema koji predstavlja realan apgmi poj&ava’)

3] konvolucioni/Subsystem * N m]

File Edit Yiew Simulation Format Tools Help

D|E—”E§|J€E|9Q|b IIEI.'I INu:urmaI ji

W1 cwsi

@%ﬁ@ AN
el

Ready [100% |odez3th 4
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3. Reazultati simulacije:

Aot
0

Titne offzet: 0O

seope TP
SH|LLL ARB DA

Zadatak 4
U kolu poznatih parametara slika 4 sa idelanim agienim poj&avatem, odrediti:
V. (s
a) naponsko pojanje T(S) :ﬁ,
Uy(9)

b) nule i polove ove kompleksne funkcije mreze,

c) uposebnomstiajuR =R, =R, =R, =R, C, =C, =C, =C, odrediti3dB propusni opseg,

d) nacrtati ampitudsku karakteristiku.

™t

De, ©)
R 2

@ =,
n L
&

1©

Slika 4

ReSenje:

2 Tg= @ _CRIR+R+R +CR(R+R))
IS R (1+C,R,s)1+C,R,s) ’
1

b) polovisu:s; =- ) Sp2 =~ 1 ,anule:s;, =0,s,, =
- CR — CiR, T T

Milka Potrebé
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c) granina westanost VF filtra jew, :ﬁ ~5+4/41,

d) amplitudska karakteristika je data u rezultatinmausacije.

Simulacija u Matlabu:

1. Brojne vrednosti uzete pri simulacit =1uF, R=1KQ.
2. Formiranje elekrinog kola poméu blokova iz biblioteké&imulink & Powerlib:

» Electrical Sources, AC Voltage Source
» Elements- SeriesRLC Branch
- Ground

VVVY

Powergui

Measurements. Voltage Measurement
Sinks— Scope
Subsystem

CIFiltar_ok *

File Edit Wiew Simolation Formak  Tools  Help

=10l %]

DI@H@I%ElﬂQIP II1D.D INormaI j|$|ﬂ||“@ﬂ5{r®

l—«% ——t
c1 i

izlaz |=

O
1

R1

.||_

Ready

aoF

W—EWH
% |_n_

cz

Whid
e S [ NN [u
cz IIII

R4

Scope

Continuous

oty e

100°%

T=0.00

[nde4s
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3. PodeSavanje parametara simulacije i vrednosti elatae

» Powergui
(otvaranjeL Tl Viewer-a, i podeSavanje ulaza i izlaza, a zatim otvarargdilgn)
) Filtar Ok =101 x|

- Sirmulation type

{~ Phasar simulation
Ereguency (Hz [e0

{~ Discretize electrical model
sampletime (=] |0

¥ Cortinuous

[ Show messages during analysis

Analyziz tools: System inputs: System outputs:

) Powergui link to LTI Yiew model: Filtar_DK =10l =l

I AC Woltage Source 7 M -
Steady-State Voltages and Currents T _O0P/CWEL

Initial States Setting

Load Flow and Maching Initislization

E Uze LTI Wiewwer H

e LA R R R R R EEEEEEEEEE R B

Impedance v Freguency Measurement

FFT Analysiz

Generate Report

Hyzteresiz Design Tool

Compute RLC Line Parameters LI

Opien Masw LTI Viewwer | :'g'"Ej‘ﬁé'h'iﬁ'sﬁf?'é?&'ff|‘;?iE:r\?'e‘;'r"éi: Close
Help Cloze b "
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- prikazivanjeBode-ove karakteristikei odreiivanje grantne westanosti
propusnog opsega)
=10/

File Edit ‘*Window Help

D& 22
Bode Diagram
From: UﬁC Yoltage Source To: UOPNM1
o : : : : V
cecccspecccsegiecescesecsscceccsssecesscceccsssesessceco00e

_______ S A IPP
o
=
L i}

= - 1 L |
2
C
o
[
=

1) S ——,————— B

& l-t l-z lu lz '

10 w 10 10 10 10

9 Freguency (radizec)

‘ LTI viewer ‘

- prikazivanjenula i polovaprenosne funkcije date mreze
=10/ x|

File Edit ‘Window Help

D& &2
Pole-Zero Map
From: UAC Tax UJM
1 T T
05 - B
e System: urtitlec ]
1500 LU_AGC to LW
- Zero: -1e+003 7
Drarmiping: 1
w02k Owershoot (%) 0 N
e Freguency (radfzec). 1e+003
o T EEFE T T @
£
g
E -02F —
0.4 - —
06 - -
05+ 4
- | |
-1500 -1000 -500 0
Real Axis
LTI Wigweer
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