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Vypocet prechodného déje
na transformatoru

Pro vypocet prechodného dé€je zapnuti do stavu nakratko
vyuzit simula¢ni nastroj OpenModelica a prostfedi OMEdit:

https://openmodelica.org/
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Introduction

OPENMODELICA is an open-source Modelica-based modeling and simulation
environment intended for industrial and academic usage. Its long-term development is
supported by a non-profit organization — the Open Source Modelica Consortium
(OSMC). An overview journal paper is available and slides about Modelica and
OpenModelica.

The goal with the OpenModelica effort is to create a comprehensive Open Source

., OMEdit
Enhanced OpenModelica Modelica modeling, compilation and simulation environment based on free software
O’ Connection Editor. distributed in binary and source code form for research, teaching, and industrial usage.

We invite researchers and students, or any interested developer to participate in the
project and cooperate around OpenModelica, tools, and applications.


https://openmodelica.org/
https://openmodelica.org/
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Parametry transformatoru

u, =10%

I, =1%

U,, =110kV
U,, =22kV

Syt =10 MVA

AP, =0.3%
AP, =1.0%

Ukp=10;
I0p=1;
Unl=110;
Un2=22;
Snt=10;

dP0p=0.3;
dPkp=1;



Parametry transformatoru

w=2-7-f ,
R, =17, =3P Yn frekv=50;
R 100 Sy omega=2*pi*frekv;
RKl =5
2
5 % Uk Yni Rk= (dPkp/100) * (Unl”2/Snt) ;
© N 100 S, Rk1=Rk/2;
X, =Z2-R Zk=(Ukp/100) * (Un1~2/Snt) ;
X L Xs=sqrt (Zk*2-Rk"2) ;
L, =—= Loy =" Ls=Xs/omega;
o » o 2 g ;
Lsl=Ls/2;
Gre = 0 Y7 = 2P ' SNTZ
100 U,
R -G Gfe=(dPO0p/100) * (Snt/Unl*2) ;
T g Rfe=1/Gfe;
Yo =YoYnr = 1(6/6 - UNTZ YO=(I0p/100) * (Snt/Unl”2) ;
D% X Xh=1/sqrt (Y0*2-Gfe”2) ;
Xy :(\/Y02 —GFEZ) L, =—"|Lh=Xh/omega;
@



Transformator nakratko

di, . u[%] . U
L —X4+j -R, =-F U _ sin(w-t U, =—~2
o dt K K 100 m ( ) \/g
0
di, UK[A)]UmSin(a)-t)—iK-RK
dt L,
% Suml Scalel IntegratWl
p ! :
freqHz=50 Hz _> +1 / o
k=1 / Ls =1 A

Zpracovani pomoci blokt ala Simulink



Transformator nakratko

-

OMEdit - OpenModelica Connection Editor = + X

File Edit View Simulation Debug SSP Sensitivity Optimization Tools Help

bl A=1- B O 8 8

Libraries Browser (=]E] A

\NOHOTH <= Q%E S>999 ¥-

Libraries

TR_Alasimulink x Documentation Browser =[]
$ oy Wy Wy L
|'I'| AEH O |Writable ‘ Maodel |Diagramview |TR_AIaSimuIink |Ihome:‘upeﬂmudelicalDD(umemslTR_AIaSimulink.rnu ‘ | info rev. hade o

4 |E] OpenModelica

3 o ModelicaReference

4 |:| ModelicaServices
» Complex
4 @| Modelica

m TR_AlaSimulink

sinel

fregHz=50 Hz

[]
Messages Browser

All Notifications | Warnings
[1] 23:22:32 Seripting Motification

Automatically loaded package Complex 3.2.3 due to uses annotation.

[2] 23:22:32 Scripting Notification

* TR_AlaSimulink

Suml Scalel Integratyrl

{ = wmcall - Lheck Model - TR_Alasimuiink - + X

k=1 / Ls k=1A

Class TR AlaSimulink has 12 equation(s) and 12 variable(s].‘
8 of these are trivial equation(s).

‘ ‘ 1 Check of TR AlaSimulink completed successfully.

Scale2

k=-Rk

Errors

QK

x:-54,v:84 @ Welcome | & Modeling Flotting @ Debugging

Zpracovani pomoci blokt ala Simulink



Transformator nakratko

~ OMEdit - OpenModelica Connection Editor = + X
File Edit View Simulation Debug SSP Sensitivity Optimization Tools Help

TeBR Heee \“OoHOTE < Q%E S>999 ¥-

Libraries Browser .IE = TR_Alasimulink x | Documentation Browser 2®
‘ | AR AN =

|'I'| =0 |Writable ‘ Maodel |Textview ‘TR_AIaSimuIink |Ihome.fupeﬂmudelicalDo(umemsﬁR_AlaSimulink.mo info rev e N

Libraries
+ [P] openmodelica 1 fodel TR AlaSimulink TR_AlaSimulink
import Modelica.Constants.pi;
Modelica.Blocks.Sources.Sine sinel(amplitude = Unl * sqrt(2) / sq sqrt(B) * Ukp / 100, fregHz = 50) annotation( [ ...)
Modelica.Blocks.Math.Gain Scalel(k = 1 / Ls) annotation( | J

3 o ModelicaReference

4 |:| ModelicaServices

» Complex Modelica.Blocks.Math.Gain Scale2(k = -Rk) annotation( | 1- |
» 7] Modelica Mudel]:.ca.Blocks.Cuntinuous.Integrator‘lntegratorl annotation( L )i
Modelica.Blocks.Math.Add Suml annotation{ [ ...); |

= parameter Real Unl=110 "JImenovite napeti prvniho vinuti";
parameter Real Snt=10 "Jmenovity vykon transformatoru";
parameter Real dP@p=0@.3 "Procentni ztraty naprazdno";
parameter Real dPkp=1 "Procentni ztraty nakratke";
parameter Real Ukp=10 "Procentni napeti nakratko"; sinel
parameter Real I@p=1 "Procentni proud naprazdno";
parameter Real frekv=50 "JImenovita frekvence";
parameter Real omega=2*pi*frekv; Suml Scalel Integrat'l
parameter Real Rk=(dPkp/100)*(Unl1~2/5nt); 1
parameter Real Rkl=Rk/2; ﬁ
parameter Real Zk=(Ukp/100)*(Unl”2/Snt);
parameter Real Xs=sqrt(Zk~2-Rk"2); | —

parameter Real Ls=Xs/omega;
parameter Real Lsl=Ls/2; _ #
parameter Real Gfe=(dPp/100)*(Snt/Un1~2); freqHz=50 Hz +1
parameter Real Rfe=1/Gfe; k=1 / Ls —1 A
parameter Real YO=(IOp/100)*(Snt/Unl"~2); -
parameter Real Xh=1/sqrt(Y0"2-Gfe”2);
parameter Real Lh=Xh/omega;

equation

v v

» connect(Scalel.y, Integratorl.u) annotation( | ...);
3 connect(Scale2.u, Integratorl.y) anno‘tat‘mn( L) 1e2
»  connect(sinel.y, Suml.ul) annotation( [...) Scale
» connect(Scale2.y, Suml.u2) annotation( I B
3 connect(Suml.y, Scalel.u) annotation( )
» annotation( [...); |
annotation(uses(Modelica(version = "3.2.3")));
end TR_AlaSimulink;
L]
k=-Rk
|
Messages Browser @®
All Notifications | Warnings Errors
[1]00:46:02 Scripting Notification —
Automatically loaded package Complex 3.2.3 due to uses annotation.
[2] 00:46:02 Scripting Notification -

Ln: 1, Col: 0 €L wWelcome | of Modeling | 5 Plotting @ Debugging

Zpracovani pomoci blokt ala Simulink



Transformator nakratko

2 OMEdit - OpenModelica Connection Editor - +
File Edit View Simulation Debug SSP Sensitivity Optimization Tools Help

j-i:g 3 .,k @O\®\O\ Q@ Z@L @0”1 c-s;\, *v

Libraries Browser .IE [x Plot: 1 x
. AN ARCAN = 4
T AutoScale  FitinView  Save  Print  Grid | Detailed Grid | No Grid Log X LogY  Setup o ey bk e
» |E OpenModelica TR_AlaSimulink
— Integratorl.y
3 o ModelicaReference
4 |:| MadelicaServices 157
4 - Complex Variables Browser B®
» 7] Modelica 1 ilter Variables | @
1 :
Simulation Time Unit s -
0.1+
4 “ ’ II Tlme:‘U‘D | Speed: 1 | ¥
1 Variables - Value Display Unit Description
4 Gfe 2.47934e-6
0.05 Iop _ Procentni proud naprazdno
¥ Integratorl
1 der(y) 2.23279 der{Connector of Real output signal)
E initType 3 Type of initialization {...te, 3,4: initial cutput)
i ke 1 Integrator gain
u 2232719 Connector of Real input signal
1 vy -0.0707156 Connector of Real output signal
0 y_start Initial or guess value of cutput (= state)
4 Lh 403.752
Ls 0.383224
1 Ls1 0.191612
1 Rfe 403333
4 Rk 121
0,05 RK1 6.05
b Scalel
1 ¥ Scale2
1 snt Jmenovity vykon transformateru
i b sumi1
Ukp m Procentni napeti nakratko
] un1 m Jmenovite napeti prvnihe vinuti
-0.1 = T T T T T T T T T 1 xh 126842
0 0.02 0.04 0.06 0.08 0.1 Xs 120,393
time (s) Yo 8.264460-6
Messages Browser B® z 121 .
drop 0.3 Procentni ztraty naprazdno
All | Notifications =~ Warnings | Errors drkp 1.0 Procentni ztraty nakratko
[1] 23:25:41 Scripting Notification = frekv 50.0 Jmenovita frekvence
Check of TR_AlaSimulink completed successfully. omega 314.159
¥ sinel

Lm: 39, Col: 40 @ Welcome & Modeling | &3 plotting |~ @ Debugging

Zpracovani pomoci blokt ala Simulink

Documentation Browser 2®



Transformator nakratko
Reseni implicitni numerickou metodou bez zanedbani Ly

ﬁ%_l_' RK-I—Lh%—L diZZUK[%]

U, sin(w-t)

b -— h
2 dt 2 dt dt 100




Transformator nakratko
Reseni implicitni numerickou metodou bez zanedbani Ly

i i i 0
ﬁﬂ-l‘il‘&-F Lhﬂ_Lh d|2 — UK[A)]
2 dt 2 dt dt 100

di2 L, di2 _|_l'2.R_K:() >
dt 2 dt 2

U, sin(w-t)

Ls1*der(il) + Rk1*i1l + Lh*der(il) -
Lh*der(i2) = Un1/sqrt(3)*sqgrt(2)*Ukp/100*sin(omega*time);

- Lh*der(i1l) + Lh*der(i2) + Ls1*der(i2) + Rk1*i2 = 0;

Zpracovani pomoci soustavy implicitnich diferencialnich rovnic



Transformator nakratko

Reseni implicitni numerickou metodou bez zanedbani Ly:

~ OMEdit - OpenModelica Connection Editor = + X
File Edit View Simulation Debug SSP Sensitivity Optimization Tools Help

feBA Hoee \OHOTH<E B- OO8 9999 &-

Libraries Browser [=]E3] = Documentation Browser

=]
TR_Rovnice5 x E TR_Rovnices x E TR_Rovnice2 x g

e €1 AN AR =

b ||II A=) |Writable ‘ Model |Textview ‘TR_RWniceZ ‘.'the:‘upenmudeIicafDD(uments.fTR_RcwniceZ‘mo ‘ | info rev. headr e
loraries
» [P] openmodeica 1 podel TR Rovnice2 TR_Rovnice2
v @) Modelicareference Real il, i2;

= parameter Real Unl=110;
> L) Modeicaservices parameter Real Snt=10; v SIS EtR mous - i oGl - + X
» Complex parameter Real dPOp=0.3; o B

o parameter Real dPkp=1; [ .
’E%:fleﬁ parameter Real Ukp=10; | 1 Check of TR Rovnice2 completed successfully.

parameter Real IOp=1;
parameter Real frekv=50;
Real omega, Rk, Rkl, Zk, Xs, Ls, Lsl, Gfe, Rfe, Y@, Xh, Lh;

Class TR Rovnice2 has 14 equation(s) and 14 variable(s).
5 of these are trivial equation(s).

3 m TR_Rovnices

m TR_Rovnice2
import Modelica.Constants.pi;

initial equation

il = 0;
i2 = 0;
equation

omega=2*pi*frekv;
Rk=(dPkp/100)*(Un1~2/Snt);
Rk1=Rk/2;
Zk=(Ukp/100)*{Un1"2/Snt);
Xs=sqrt(Zk~2-Rk~2);
Ls=Xs/omega;

Lsl=Ls/2;
Gfe=(dPOp/100)*(Snt/Un1"2) ;
Rfe=1/Gfe;
Y0=(I0p/100)*(Snt/Unl"2);
Xh=1/sqrt(Y0"2-Gfe"2);
Lh=Xh/omega;

Lsl*der(il) + Rk1*il + Lh*der(il) - Lh*der(i2)

= Unl/sqrt(3)*sqrt(2)*Ukp/100*sin(om
- Lh*der(il) + Lh*der(i2) + Lsl*der(i2) + Rk1*i2 =0

; oK

annotation(experiment(StartTime=0,StopTime=0.1));

end TR Rovnice2;

Messages Browser @®
All Notifications | Warnings Errors

[1] 22:52:16 Scripting Notification -
Check of TR_Rovnice6 completed successfully.

[1] 22:59:52 Scripting Notification

Ln: 1, Col: 0 €L welcome | & Modeling Plotting @ Debugging

Zpracovani pomoci soustavy implicitnich diferencialnich rovnic



Transformator nakratko

Reseni implicitni numerickou metodou bez zanedbani Ly:

-

File Edit View Simulation Debug SSP Sensitivity Optimization Tools Help

+ Ly L]
¢ -

Libraries Browser (=]E]

Libraries

4 |E] OpenModelica

3 0 ModelicaReference

> |:| ModelicaServices
» Complex
3 le Modelica

m TR_Rovnice5
3 m TR_Rovnices

m TR_Rovnice2

@OKO'&,O\ QE K@L ﬁﬂc’i cz;\,
28

AutoScale  FitinView  Save  Print

— i1 —i2

0.1+

0.05

-0.05

Grid | Detailed Grid | Mo Grid Log X

-
Plot: 1

Log¥ = Setup

OMEdit - OpenModelica Connection Editor

x

1] 0.02 0.04

Messages Browser

All Notifications | Warnings Errors
[1] 22:52:16 Scripting Notification

Check of TR_Rovnice6 completed successfully.

[1] 22:59:52 Scripting Notification

time (s)

0.06

0.08

0.1

(=53]

- 4+ x
Documentation Browser ®
<;j AR AN =
info  rev b
TR_Rovnice6
Model transformatoru rovnicemi pro chod nakratkoe
Variables Browser ®
i ariables | ©
Case Sensitive Regular Expression -
Expand All Collapse All
Simulation Time Unit ] -
H ’ II Tlme:‘D | Speed:(1 |~
Variables - Value Display Unit Description
Gfe 2.47934e-6
10p
Lh 403.752
Ls 0.383224
Ls1 0.191612
Rfe 403333
Rk 121
Rk1 6.05
Snt 10.0
Ukp 10.0
un1 1100
¥h 126842
Xs 120.393
YO 8.26446e-6
Zk 121
deop
Pep o
der(i1) 223279
der(i2) 2.23279
frekv 50.0
Vil
vii2
omega 314.159
Ln: 1, Col: 0 €L welcome &4 Modeling Plotting | @ Debugging

Zpracovani pomoci soustavy implicitnich diferencialnich rovnic



Transformator nakratko

Reseni implicitni numerickou metodou bez zanedbani Ly:

-

File  Edit

TeBRA

Libraries Browser

Libraries

4 IE OpenModelica

3 o ModelicaReference

4 |:| ModelicaServices
» Complex
4 @| Modelica

m TR_Rovnice5

3 m TR_Rovnices
m TR_Rovnice2

IEE

1

All

[1]22:
Check

nzz

Zpracovani pomoci

soustavy implicitnich diferencidlnich rovnic

OMEdit - OpenModelica Connection Editor + X
View Simulation Debug SSP Sensitivity Optimization Tools Help
Hooe " DHOTRE <= H- O9E Sr»%»99 ¥&-
TR_RovniceS x B TR_Rovnice6 x B TR Rovnice2 Documentation Browser B®
v ) Va) pa) 3
||II A=) |Writable ‘Model |Textview ‘TR_RWniceS ‘.'then‘upenmudeIicafDD(uments.fTR_RcwniceS‘mo ‘ | <:] iﬁﬁ’ "91 m:f »
model TR ruvnice5 "Model transformatoru "ewaicemi pro chod nakratko" TR_Rovnice5
isiport Modelica.Constants.pi;
Real il(unit="kA") "Proud prvniho vinuti"; Model transformatoru rovnicemi pro chod nakratkoe
Real i2(unit="kA") "Proud druheho vinuti";
parameter Real Unl{unit="kV")=110 "Imenovitasfiapeti prvniho vinuti"; R =
paramec&malaal_Snt (unit="MVA")=10_=JaeiUvity zdanlivy vykon"; T OMEdit - Check Model - TR_Rovnice3 - -
parameter Real dPOp(unit="procenta")=0.3 "Procentni ztraty naprazdno";
parameter Real dPkp(unit="procenta")=1 "Procentni ztraty nakratko"; ’ 1.~Cneck of TR Rovnice3 completed successfully.
parameter Real Ukp(unit="procenta")=10 "Procentni napeti nakratko"; Class TR Ro?niceB has 2 equation(s) and 2 variable(s).
parameter Real IOp(unit="procenta")=1 "Procentni proud naprazdno"; | — N
parameter Real i - S ——— = 0 of these are trivial equation(s).
omega(unit="rad/s")=2*pi*frekv "Jmenovita uhlova frekvence™; ~
Rk(unit="0hm")=(dPkp/108)*(Un1~2/Snt) "Souctovy cinny odpor vinuti";
parameter Rk1(unit="0hm")=Rk/2 "Cinny odpor prvniho vinuti";
parameter Real Zk(unit="Ohm")=(Ukp/100)*(Unl~2/5nt) "Celkova podelna impedance";
parameter Real Xs(unit="0Ohm")=sqrt(Zk~2-Rk~2) "Souctova rozptylova reaktance";
parameter Real Ls(unit="H")=Xs/omega "Souctova rozptylova indukcnost";
parameter Real Lsl(unit="H")=Ls/2 "Rozptylova indukcnost prvniho vinuti";
parameter Real Gfe(unit="S5")=(dPOp/100)*({Snt/Unl"~2) "Cinny pricny svod";
parameter Real Rfe(unit="Ohm")=1/Gfe "Cinny pricny nahradni odpor";
parameter Real YO(unit="S5")=(I@p/100)*(Snt/Unl~2) "Celkova pricna admitance";
rameter Real Xh(unit="0hm")=1/sqrt(Ye"2-Gfe”2) "Magnetizacni reaktance";
eal Lh(unit="H")=Xh/omega "Magnetizacni indukcnost"; _
initial equatIOM
il = 0 "Pocatecni podminka progou —r—
i2 = @ "Pocatecni podminka proudu i2";
equation
// Diferencialni rovnice pro dve smycky chodu nakratko
// Ls1*i1' + Rk1*il + Lh*il' + Lh*i2' = Ukm*sin(omega*t)
// - Lh*il' + Lh*i2' + Ls1*i2' + Rk1*i2 = @
Lsl*der(il) + Rk1*il + Lh*der(il) - Lh*der(i2) = Unl/sqrt(3)*sqrt(2)*Ukp/100%*sin(on
- Lh*der(il) + Lh*der({i2) + Lsl*der(i2) + Rk1*i2 = 0;
annotation(experiment(StartTime=0,StopTime=0.1)};
end TR Rovnice5;
- QK
Messages Browser @®
Notifications | Warnings Errors
52:16 Scripting Notification e
of TR_Rovnice completed successfully.
59:52 Scripting Notification -
Ln: 1, Col: 0 €L wWelcome | of Modeling | 5 Plotting @ Debugging



Tran

sformator nakratko

Reseni implicitni numerickou metodou bez zanedbani Ly:

~ OMEdit - OpenModelica Connection Editor = + X
File Edit View Simulation Debug SSP Sensitivity Optimization Tools Help
TeB8B Hooe " DHOTRE <= H- O9E Sr»%»99 ¥&-
Libraries Browser .IE = TR Rovnice5 x = TR Rovnice6 o =] TR_Rovnice2 Documentation Browser (=)
; - - . €1 AN AR =
T TR Rovnice6 | /home/openmodelica/Documents/TR_Rovnice6.mo ‘ | info (rev. by v
,[:] Openiodelica 1 R Rovnice6 "Model transfo rovnicemi pro chol nakratko" TR_Rovnice6
» @ ModelicaReference Modelica.Constants.pi; .
b type Napeti= Real{unit="kV"); Model transformatoru rovnicemi pro chod nakratkoe
» [ | Modelicaservices type Proud= Real{unit="kA");
» Complex type ZdanlivyVykon= Real{unit="MVA");
» 7] Modelica type ProcentniParametr=Real(unit="procenta");
TR Rovnices type Frekvence= Real(unit="Hz");
- type UhlovaFrekvence= Real({unit="rad/s");
4 m TR_Rovniceb type Impedance= Real(unit="0hm");
m TR_Rovnice2 type Admitance= Real(unit="5");
type Indukcnost= Real(unit="H");
Proud il "Proud prvniho vinuti";
d i2 "Proud druheho vinuti'
paramete _ ! tnl=110 "JImenovite napeti prvniho vinuti";
parameter ZdanlivyVykon Snt=10 "JImenovity zdanlivy vykon"
parameter ProcentniParametr dPOp=0.3 "Procentni ztraty naprazdno";
parameter ProcentniParametr dPkp=1 "Procentni ztraty nakratko";
parameter ProcentniParametr Ukp=18 "Procentni napeti nakratko";
parameter ProcentniParametr I@p=1 "Procentni proud naprazdno";
parameter Frekvence frekv=50 "JImenovita frekvence"
parameter UhlovaFrekvence omega=2*pi*frekv "Jmenovita uhlova frekvence";
parameter Impedance Rk=(dPkp/100)*(Un1~2/Snt) "Souctovy cinny odpor vinuti";
parameter Impedance Rk1=Rk/2 "Cinny odpor prvniho vinuti®;
parameter Impedance Zk=(Ukp/100)*(Un1~2/5nt) "Celkova podelna impedance";
parameter Impedance Xs=sqrt(Zk"~2-Rk"2) "Souctova rozptylova reaktance"
parameter Indukcnost Ls=Xs/omega "Souctova rozptylova indukcnost";
parameter Indukcnost Lsl=Ls/2 "Rozptylova indukcnost prvniho vinuti";
parameter Admitance Gfe=(dPOp/100)*(Snt/Unl~2) "Cinny pricny svod";
parameter Impedance Rfe=1/Gfe "Cinny pricny nahradni odpor"”
parameter Admitance YO=(I8p/100)*(Snt/Un1"2) "Celkova pricna admitance";
parameter Impedance Xh=1/sqrt(Y0"~2-Gfe"2) "Magnetizacni reaktance";
parameter Indukcnost Lh=Xh/omega "Magnetizacni indukcnost";
initial equation
il = 0 "Pocatecni podminka proudu il";
i2 = @ "Pocatecni podminka proudu i2";
equation
// Diferencialni rovnice pro dve smycky chodu nakratko
// Ls1*il' + Rk1*il + Lh*il' + Lh*i2' = Ukm*sin(omega*t)
// - Lh*il' + Lh*i2' + Ls1*i2' + RKk1*i2 =0
Lsl*der(il) + Rk1l*il + Lh*der(il) - Lh*der(12) = Unl/sqrt(3)*sqrt(2)*Ukp/100*sin(omega*time);
- Lh*der(il) + Lh*der(i2) + Lsl*der(i2) + Rk1*i2 = 0;
annotation(experiment(StartTime=0,StopTime=0.1));
end TR Rovniceb;
Ln: 1, Col: 0 €L wWelcome | of Modeling | 5 Plotting @ Debugging

Zpracovani pomoci

soustavy implicitnich diferencidlnich rovnic



Transformator nakratko

Reseni implicitni numerickou metodou bez zanedbani Ly:

-

File  Edit

TEB8A

Libraries Browser (=]E]

Libraries

4 |E] OpenModelica

3 o ModelicaReference

4 |:| ModelicaServices
» Complex
4 @| Modelica

m TR_Rovnice5
3 m TR_Rovnices

m TR_Rovnice2

View Simulation Debug SSP Sensitivity Optimization Tools Help

@O\O\O\ 9@ Z@L @Gﬁ c-s:‘\,
=
Auto Scale

FitinView  Save = Print  Grid | Detailed Grid | Mo Grid

— i1 (kA) —— i2(k#) ’

Log X

0.1+

0.05

-0.05

-

LogY

ot: 1

Setup

OMEdit - OpenModelica Connection Editor

x

1] 0.02 0.04

Messages Browser

All Notifications | Warnings Errors

[1] 22:52:16 Scripting Notification
Check of TR_Rovnice6 completed successfully.

[1] 22:59:52 Scripting Notification

Zpracovani

time (s)

0.06

0.08

Documentation Browser
<:] ‘| P

info rev

TR_Rovnice6

o L
beadsr

Model transformatoru rovnicemi pro chod nakratkoe

Variables Browser

2®

Variables

Filt

(=]

Case Sensitive
Expang

Simulation Time

II Time:

iables hd
MAT (Active...ovnice6
Gfe
10p
Lh
Ls
Ls1
Rfe
Rk
Rk1
Snt
Ukp
uni
¥h
Xs
YO
Zk
dPOp
dPkp
der(i1)
der(i2)
frekv
Vil
vii2
omega
TR_Rovnice2

Regular Expression

Collapse All

0.0

\Speed: 1

Display Unit Description

Value
2.47934e-6 S
procenta
403.752 H
0383224 H
0191612 H
403333 ohm
121 Ohm
6.05 Ohm
10.0 MVA
10.0 procenta
1100 kv
126842 Ohm
120.393 Ohm
8.26446e6 5
121 Ohm

2.2327%
2.23279

ks-1.A
ks-1.A

50.0

Hz

kA

314.159

2.47934e-6

£ welcome

kA
rad/s

&t Modeling

Cinny pricny svod
Procentni proud naprazdno
Magnetizacni indukcnost
Souctova rozptylova indukcnost
Rozptylova indukcnost prvniho vinuti
Cinny pricny nahradni odpor
Souctovy cinny odpor vinuti

Cinny odpor prvniho vinuti
Jmenovity zdanlivy vykon

Procentni napeti nakratko
Jmenovite napeti prvniho vinuti
Magnetizacni reaktance

Souctova rozptylova reaktance
Celkova pricna admitance
Celkova podelna impedance
Procentni ztraty naprazdno
Procentni ztraty nakratko
der({Proud prvniho vinuti)
der{Proud druheho vinuti)
Jmenaovita frekvence

Proud prvnihe vinuti

Proud druheho vinuti
Imenovita uhlova frekvence

otting

pomoci soustavy implicitnich diferencialnich rovnic

@ Debugging



Transformator nakratko

Reseni numerickou metodou s kompletni topologii:

2 OMEdit - OpenModelica Connection Editor

File Edit View Simulation Debug SSP Sensitivity Optimization Tools Help

TeBR Hoeee \PHOTR <= B- 9%9E Sir»%999 ¥-

Libraries Browser B = Documentation Browser 2®

TrMNakratkoSk1 x B TR_AlaSimulink x o4 TR_Obvodove x
| | <;| AR AN

|'I'| AEH O |Writable ‘Model |Diagramview |TR_Obwodwe ‘.'homefapenmudelicafDocuments.fTR_Obuodwe.mo info rev. b

Libraries

» |E] OpenModelica = TR_Obvodove

3 0 ModelicaReference
3 |:| ModelicaServices
» Complex
3 le Madelica
L] _Alasimulink
m TrMakratkoSk1
m TR_Obvodaove

Rk1 Ls2c Rk2c
R=Rk / 2 Ohm L=Ls / 2 H L=Ls / 2 H R=Rk / 2 Ohm

[ - £ [
= —
5 m o 2
T g =

i c‘
Gl G2 G3 G4
Messages Browser @&

All Notifications | Warnings Errors

[3]101:10:21 Scripting Notification
Check of TR_Obvodove completed successfully.

€ welcome o4 Modeling &5 Plotting @ Debugging

Zpracovani pomoci obvodového schéma



Transformator nakratko
Reseni numerickou metodou s kompletni topologii:

~ OMEdit - OpenModelica Connection Editor = + X
File Edit View Simulation Debug SSP Sensitivity Optimization Tools Help

TeBR Heoe " PHOTR <= B- O9E Sr»%999 ¥-

Ebreries Browsen _E‘ =] TrMNakratkoSk1 x =] TR_AlaSimulink x =] TR_Obvodove DT S R ew
v = & ‘P P A
e ||II =0 |Writable ‘Model |TextV|ew ‘TR_Obwoduve ‘IhumefupenmudeIicafDD(umentsrTR_Obvadwe.mo | | info rev b »
» [P] openmodeica 1 fmodel TR Obvodove TR_Obvodove
» @ ModelicaReference import Modelica.Constants.pi;
= parameter Real Unl=110 "Jmenovite napeti prvniho vinuti";
» [ | Modelicaservices parameter Real Snt=1@ "Jmenovity vykon transformatoru";
» Complex parameter Real dPOp=0.3 "Procentni ztraty naprazdno"; - = T B _
» 7% Modelica parameter Real dPkp=1 "Procentni ztraty nakratko"; DlEdisedeiacl ot _Mhuadove IS
ﬁn E——— parameter Real Ukp=10 "Procentni napeti nakratko"; -
Tk - parameter Real IOp=1 "Procentni proud naprazdno"; |27 Check of TR Obvodove completed successfully.
Hiawao parameter Real frekv=30 "Jmenovita frekvence”; | Class TR Obvodove has 60 equation(s) and 60 variable(s).
TR_Obvodove parameter Real omega=2*pi*frekv; — . N
parameter Real Rk=(dPkp/100)*(Un1~2/Snt); 40 of these are trivial equation(s).

parameter Real Zk=(Ukp/108)*(Unl”2/Snt);

parameter Real Xs=sqrt(Zk~2-Rk"2);

parameter Real Ls=Xs/omega;

parameter Real Gfe=(dPOp/100)*(Snt/Unl*2);

parameter Real Rfe=1/Gfe;

parameter Real YO=(IOp/100)*(Snt/Unl"2);

parameter Real Xh=1/sqrt(Y0~2-Gfe"2);

parameter Real Lh=Xh/omega;

Modelica.Electrical.Analog.Basic.Ground Gl annotation( | B

Modelica.Electrical.Analog.Sources.SineVoltage Uk(V = Unl K sqrt(2) / sqrt(3) * Uk

Modelica.Electrical.Analog.Basic.Resistor Rk1(R = Rk/2) annotation( [ ...);

Modelica.Electrical.Analog.Basic.Inductor Ls1l(L = Ls/2, i(fixed = true)) annotatio

Modelica.Electrical.Analog.Basic.Inductor Ls2c(L = Ls/2, i(fixed = true)) annotati

Modelica.Electrical.Analog.Basic.Resistor Rk2c(R = Rk/2) annotation( [ ...);

Modelica.Electrical.Analog.Basic.Ground G2 annotation( | B

Modelica.Electrical.Analog.Basic.Ground G3 annotation( \...]'

Modelica.Electrical.Analog.Basic.Ground G4 annotation( [ ...);

Modelica.Electrical.Analog.Basic.Inductor Lh1(L = Lh) annotation( | ...)

Modelica.Electrical.Analog.Basic.Resistor Rfel(R = Rfe) annotation( [ ...);
equation

connect (Rk2c.n, G4.p) annotation{ [ ...);

connect (Rfel.p, Ls2c.p) annotation(

connect(Lhl.p, Lsl.n) annotation( [_. ;

connect (Rfel.n, G3.p) annotation{ [...); OK

connect(Lhl.n, G2.p) annotation(

rF v vy rvsvsvrvrvrw

connect(Uk.p, Rkl.p) annotation( [ ...):
connect(Gl.p, Uk.n) annotation(
connect (Rkl.n, Lsl.p) annotatlon(
connect(Ls2c.n, Rk2c.p) annotation( \‘ H
connect(Lsl.n, Ls2c.p) annotation( [ ...);
annotation( [_...);

end TR Obvodove;

rF T rrvvryvrvvyrvw

Ln: 1, Col: 0 €L wWelcome | of Modeling | 5 Plotting @ Debugging
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Transformator nakratko

Reseni numerickou metodou s kompletni topologii:

~ OMEdit - OpenModelica Connection Editor = + X
File Edit View Simulation Debug SSP Sensitivity Optimization Tools Help

feBE @oee 96 XPL-EhA Z S ¥-

Libraries Browser [=]E3] x Plot: 1 x | Documentation Browser 2]
T & oy Wy Wy Bl m
o AutoScale  FitinView  Save  Print  Grid | Detailed Grid | No Grid Log X LogY  Setup info/ lrev. b b
ioraries
4 |E] OpenModelica . TR_Obvodove
—— Lsli{A) —— Ls2ci{A) —— Rfel.i(A) —— Lhl.i(a)
3 o ModelicaReference
— 0.15
4 |7| MadelicaServices
4 - Complex Variables Browser B®
¥ 772 Modelica 1 Variables |

m TR_AlaSimulink
m TrMakratkoSk1

m TR_Obvodove 0.1+
i H ’ Tlme:‘U‘D \ | Speed:|1 |~
1 Variables - Value Display Unit Description =
1 fe 2.47934e-6
4 10p Procentni proud
0.05 - Lh 403.752

Lh1
1 Ls 0.383224
9 ¥ Ls1
i L 0791612 H Inductance

der{i) 1.50323 s1.A der{Current fl...in p to pin
1 Vi A Current flowi...in p to pin n
4]

Simulation Time Unit s -

L]
_ »p
] v 0.288037 WV Valtage drop o... (= p.v - n.v)
¥ Ls2¢
1 L 0.791612 H Inductance
4 der(i) 2.96251 s1.A der(Current fl...in p to pin n)
0,05 Vi A Current flowi...in p to pin n
Pn
] ' o
1 v 0.567653 VW Voltage drop o... (= p.v - n.)
4 403333
] 12.1
0.1 T T T T
4] 0.02 0.04 0.06 0.08 01
time (s) Jmenovity vy...ansformal
Messages Browser BE® . .
d oo | Procentni napeti naky
All | Netifications | Warnings | Errors m Jmenovite nap...vnif vinuti

[3]101:10:21 Scripting Notification 126842
Check of TR_Obvodove completed successfully. 120.393
8.26446e-6

Welcome o Modeling Pl

Ln: 1, Col: 0 g @ Debugging
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Transformator nakratko

Reseni numerickou metodou 3f varianty topologie:
A1 TAZ

_@_N\r\_
SV 7B fe2 3t
w@—f“f‘f\—l QC1 <A Q C2

Un1=110*10/100 N1=110000,N2=22000,Sn=10ME,Un2=22k,10=1,dPk=1,dP0=0.3
Transformatorl

. RN
A NP

\eg/ AV \eo/
[ ] ”I\ currentQuasijM... re uasi ”L
8 ‘// k'\ " deltas Yyo O — .
;f |l D S N |
e\ / = | a E
o o i\/
Elf \/8 E o I
5 s o
| |
grounds grounc AT groundL

Zpracovani pomoci obvodového schéma a knihovny Electrical/Machines



Transformator nakratko

Reseni numerickou metodou 3f varianty topologie:

-

File

Edit

TeBRA

Libraries Browser

View Simulation Debug SSP Sensitivity Optimization Tools

Help

Heee \OHOTE <=

‘FI

|EF] A

©9%E

OMEdit - OpenModelica Connection Editor

>999 ¥-

Transformer2021

Libraries
- @| Maodelica
3 e UsersGuide
4 \§| Blocks
» \E| ComplexBlocks
» bid StateGraph
v @| Electrical

\E\ Analog
\E\ Digital

v ” Machines

TransformerTestbench

3 o UsersGuide

|

I

Examples
p

DCMachines
ControlledDCDrives

Transformers

AsymmetricalLoad
Rectifierépulse

Rectifier12pulse

AIMC_Transformer
v |i BasicMachines

DCMachines

v v v w

= (@ Transformers

AsynchronousinductionMachines

SynchronousInductionMachines

AsynchronousInductionMachines

SynchronousinductionMachines

w |'I'| AE O |Writable ‘ Model |Diagramview |Transformer2021 |Ihume{upenmudelica.fDD(umenlsﬂransformermﬂ.rno

currentQuasiRMSs

deltas

source
m=3

volftageRMSSens)

5ie1s

1

grounds

QuasiStationaryDCMachines

4

Messages Browser

Errors

All Notifications | Warnings
[3] 00:10:16 Scripting Notification
Check of Transformer2021 completed successfully.

transformerdata

1

— 4

Transfo!rmato ri

~Yy@o

=Y

yilea
wyo 931

groundT

1

a
=

rentQuasiRMssSens

deltalL

-
=
©
i)

wn

groun

dL

m=3

B&

-+ x
Documentation Browser 2®
<b 2 # =
info rev. héder 9o
Transformer2621

Transformer test bench
Information
Transformer test bench:

You may choose different connections as well as vary the load (even not
symmetrical).

Please pay attention to proper grounding of the primary and secondary
part of the whole circuit.

The primary and secondary starpoint are available as connectors, if the
connection is not delta (D or d).

In some cases it may be necessary to ground the transformer's starpoint
even though the source's or lead's starpoint are grounded:

s Yy ... Grounding of transformer's primary or secendary starpoint
with reasonable high earthing resistance is necessary.

¢ Yd ... No grounding necessary.

* Yz ... Grounding of transformer's primary starpeint with

reasonable high earthing resistance is necessary.

= Dy . No grounding necessary.
* Dd ... No grounding necessary.
s Dz . No grounding necessary.

€L welcome | & Modeling Flotting @ Debugging
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Transformator nakratko

Reseni numerickou metodou 3f varianty topologie:

-

OMEdit - OpenModelica Connection Editor

- + X
File Edit View Simulation Debug SSP Sensitivity Optimization Tools Help
e = = 2
TeBR Heoee \NOoHOTE <= Q9E >9%99 ¥-
Libraries Browser .IE A Transformer2021 x Documentation Browser 2®
F | @ & dAdBER
b y ||II AEH O |Writable ‘Model |Diagramview |Transformer2021 |Ihume{upenmudelica.fDD(umenlsﬂransformermﬂ.mo | | info (rev headr e
ioraries
~ (7% Modelica » u “/| Transformer2021
— transformerData
4 9 UsersGuide h Transformer test bench
+ (2 Blocks
= Information
b @] complexBlocks
» E StateGraph - —a Transformer test bench:
h @l Electrical You may choose different connections as well as vary the load (even not
» OE analnn r . - symmetrical).
o OMEdit - Element Parameters MTansformerData in Transformer2021 + ¥ |lease pay attention to proper grounding of the primary and secondary
art of the whole circuit.
he primary and secondary starpoint are available as connectors, if the
Pa ramete r'S onnection is not delta (D or d).
n some cases it may be necessary to ground the transformer's starpoint
ven though the source's or load's starpoint are grounded:
General Result Modifiers s Yy ... Grounding of transformer's primary or secendary starpoint
with reasonable high earthing resistance is necessary.
¢ Yd ... No grounding necessary.
Component * Yz ... Grounding of transformer's primary starpeint with
reasonable high earthing resistance is necessary.
Name: transformerData = Dy ... No grounding necessary.
* Dd ... No grounding necessary.
s Dz ... No grounding necessary.
Class
Path: Maodelica. Electrical. Machines.Utilities.TransformerData
Comment: Calculates Impedances from nominal values
Parameters
f |50 | Hz Nominal frequency
Vi |1 10E3 | WV Primary nominal line-to-line voltage (RMS)
c1 |I\-"Iodelica.UtiIilies.Strings.subslring[Transform ator1VectorGroup, 1, 1) | Choose primary connection
V2 |22E3 | V  Secondary open circuit line-to-line voltage (RMS) @ primary nominal voltage
c2 |Modelica.UtiIilies.Strings.subslring[Transform ator1.VectorGroup, 2, 2) | Choose secondary connection
SNominal |Snt | V.A Nominal apparent power
V_SC |Ukp 7100 | Impedance voltage drop pu
P_sc |dep /100 * Snt | W Short-circuit (copper) losses
oK Cancel € welcome o4 Modeling &5 Plotting @ Debugging
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Transformator nakratko

Reseni numerickou metodou 3f varianty topologie:

-

File  Edit

TeBRA

Libraries Browser
‘FI

Libraries
- @| Maodelica

3 e UsersGuide

4 \§| Blocks

» \§| ComplexBlocks
E StateGraph
=k
» t\ Analog
» \ﬁ\ Digital
v ” Machines
3 o UsersGuide

- |:\ Examples

»
-

Electrical

3 \E| AsynchronousinductionMachines
3 \E| SynchronousInductionMachines
3 E| DCMachines

3 E| ControlledDCDrives

-

» | Transformers

nsformerTestbench

AsymmetricalLoad

) Rectifier6pulse
Rectifier12pulse

) AIMC_Transformer
v |i BasicMachines

| AsynchroncusinductionMachines

| synchronousinductionMachines
| DCMachines
| QuasistationaryDCMachines

Transformers

View Simulation Debug SSP Sensitivity Optimization Tools

Heee \OHOTE <=

OMEdit - OpenModelica Connection Editor

Q%E S>999 ¥-

Transformer2021

Help

B &

" |'I'| AE O |Writable ‘ Model |Diagramview |Transformer2021 |Ihume{upenmudelica.fDD(umenlsﬂransformermﬂ.mo

- + X
x | Documentation Browser 2®
<:] 2 # =
info lrev! bk »

transformerdata
— [

— 4

Transfo!rmato ri

Transformer2621
Transformer test bench
Information

Transformer test bench:

You may choose different connections as well as vary the load (even not
symmetrical).

Please pay attention to proper grounding of the primary and secondary
part of the whole circuit.

The primary and secondary starpoint are available as connectors, if the
connection is not delta (D or d).

In some cases it may be necessary to ground the transformer's starpoint
even though the source's or lead's starpoint are grounded:
currentQuasiRMSS) cuffrentQuasiRMssen: v s i P £ . d + int
« Yy ... Grounding of transformer's primary or secondary starpoin

b deltas Yy@o deltal with reasonable high earthing resistance is necessary.

5 i D /l Tm * Yd ... No grounding necessary.

3 K‘\/ £ E P Graundinn of transformer's nrimary starnnint with

A b OMEdit - Check Model - Transformer2021 - + X
i~ - = L B
voltagermssenshrs v | 1 _fhccn ot Transformer2021 completed successiuily
o - il Class Transformer2021 has 758 equation(s) and 758
I g ] S| |om { variable(s).
v = g 574 of these are trivial equation(s).
grounds groundT
[]
Messages Browser
All Notifications | Warnings Errors
[3] 00:10:16 Scripting Notification
Check of Transformer2021 completed successfully.
QK
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Transformator nakratko

Reseni numerickou metodou 3f varianty topologie:

~ OMEdit - OpenModelica Connection Editor = + X
File Edit View Simulation Debug SSP Sensitivity Optimization Tools Help
. - g SV %
j-i-d R @O\O\O\ Q@ Z@L @Oji-” &v
Libraries Browser .IE X Plot 1 1 x = Array Plot: 1 x [ Plot:2 x Documentation Browser (=)
‘FI 5 | $ <:] oy Wy Wy L
y . . - : . it : 4 N
o .| AutoScale  FitinView Save  Print  Grid | Detailed Grid | No Grid Log X LogY  Setup info/ lrev. b hihd
ioraries
a
~ 7| Modelica - Transformer2621
R —— source.i[1] (A) —— source.i[2] (A) —— source.i[3] (A}
4 9 UsersGuide Transformer test bench
+ (2 Blocks
N — Information ke
1| complexBlocks Variables Browser (=]
» bid StateGraph Filter Variables |
hd Electrical .
@l_ Simulation Time Unit s -
» HE Analog 100
» [T4 pigital
~ @ Machines " ’ II Tlme:‘U.D Speed:(1 |~
» UsersGuide -
9 Variables - Value Display Unit Description =
~ [B) Examples 0 ~ (B (Active..mer2021
3 \L| AsynchronousinductionMachines | |RL
4 \E| SynchronousInductionMachines [ 1e-06 Ohm Zatez
» ‘Tl DCMachines 21 1e-06 Ohm Zatez
S 3 1e-06 Ohi Zatd
» [B| controlledDCDrives Bl £ m arez
— snt 10000000.0 | V.A Jmenovity vyken ve VA
- ‘Ll Transformers 0 ¥ Transformator1
TransformerTestbench Ukp pro(enla Napeti nakratko v procentech
AsymmetricalLoad b currentQ...SSensorl
¥ currentQ...55ensors
Rectifierépulse
Rectifier12pulse drkp proceﬂla Ztraty nakratko v procentech
-50 b deltal
o AIMC_Transformer b deltas
v |l BasicMachines ¥ earth
4 \_ AsynchroncusInductionMachines ¥ electrica...erSensorlL
b sa| SynchronousinductionMachines b electrica...erSensors
4 dL
| DCMachines -100 groun
o ¥ grounds
» \ QuasiStationaryDCMachines ¥ groundT
= (@ Transformers b load
- ¥ source
3 v
-150 = T T T T T T 1 b | fregy
0 0.02 0.04 0.06 0.08 01
time (s) 70.7134
-29.2016
Messages Browser E[E3]
-41.5119
All Notifications | Warnings Errors 32 Number of phases
N 4 offset
13 phase
4 ¥ plug_n
[ =4 PR, 4

£ welcome

&t Modeling Plotting | @ Debugging
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Transformator nakratko

Reseni numerickou metodou 3f varianty topologie:

-

File Edit View Simulation Debug SSP Sensitivity Optimization Tools Help

TEB8A

Libraries Browser (=]E]

Libraries

- @| Maodelica
3 e UsersGuide
4 \§| Blocks
» \E| ComplexBlocks
» bid StateGraph
v @| Electrical
3 \E\ Analog
3 \E\ Digital
v l{ Machines
3 o UsersGuide

|

I

| Examples
\E| AsynchronousinductionMachines
\E| SynchronousInductionMachines
\E| DCMachines

\E| ControlledDCDrives

\E| Transformers
TransfarmerTestbench
AsymmetricalLoad
Rectifierépulse
Rectifier12pulse

AIMC_Transformer
v |i BasicMachines

( AsynchronousInductionMachines
| SynchronousinductionMachines

DCMachines

v v v w

QuasiStationaryDCMachines

= (@ Transformers

B oee 98 XPl-Ead S

X Plot: 1

AutoScale  FitinView  Save  Print

v -

x| L=

OMEdit - OpenModelica Connection Editor

Array Plot: 1 x 1

Grid | Detailed Grid | Mo Grid Log X Log¥ = Setup

—— load.i[1](A) —— load.if2] (&)

—— load.i[31(A)

600 +

400 +

200 4

-200

-400

-600

Plot:2

x

-800 | : ;

Messages Browser

All Notifications | Warnings Errors

0.04

0.06
time (s)

- + X
Documentation Browser 2®
<j 2 # =
info rev b Ll
a
Transformer2621
Transformer test bench
Information e’
Variables Browser (=]
Filter Variables | 4
Simulation Time Unit s -
" ’ II Tlme:‘U.D Speed:(1 |~

Variables - Value
v (@ (Active..mer2021
- RL
[ 1e-06
[21 1e-06
31 1e-06
snt 10000000.0

¥ Transformator1

Ukp procenta

P currentQ...55ensorl
¥ currentQ...55ensors

Display Unit Description

Ohm Zatez
Ohm Zatez
Ohm Zatez
VA Jmenovity vyken ve VA

MNapeti nakratko v procentech

drkp procenta  Ztraty nakratko v procentech

b deltal
b deltas
¥ earth

¥ electrica...erSensorlL

b electrica...erSensars
¥ groundL

¥ grounds

¥ groundT

~ load

T_ref

3
»
b alpha
-

-353.567 A Currents flowing i...ve polyphase pf
146.008 A Currents flowi ve polyphase plugs
207.559 A Currents flowing i..ve polyphase plugs
3 Mumber of phases
El MNumber of h of phases

¥ plug_n

N
€L welcome o4 Modeling Plotting | @ Debugging
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Transformator nakratko

Reseni numerickou metodou 3f varianty topologie:

-

File Edit View Simulation Debug SSP Sensitivity Optimization Tools Help

TeBER B eee 9

Libraries Browser

‘FI\TE' C

Libraries

v @ Modelica
3 o UsersGuide
4 . Blocks
» ComplexBlocks
4 @ StateGraph
hd @ Electrical
4 Analog
» @ Digital
v Machines
3 o UsersGuide
- E] Examples
3 E] AsynchronousinductionMachines
3 E] SynchronousInductionMachines
3 E] DCMachines
3 E] ControlledDCDrives
hd E] Transformers
TransfarmerTestbench
AsymmetricalLoad
Rectifierépulse

Rectifier12pulse

AIMC_Transformer

A BasicMachines

AsynchronousInductionMachines

SynchronousinductionMachines
DCMachines
QuasiStationaryDCMachines

Transformers

Yyoo
Yyo2
Yyod
Yy06
Yyo8
Yy10

Auto Scale  FitinView  Save

y —— currentQuasiRMSSensorS.I (A)

100

80

60

X©L |5 b A B

Plot: 1

OMEdit - OpenModelica Connection Editor

Array Plot: 1 x 1

Grid | Detailed Grid | Mo Grid Log X Log¥ = Setup

Plot:2

40

time (s)

Messages Browser

All

Notifications | Warnings

- + X
Documentation Browser ®
) ra) ) =
@ AR A= 4

a

Transformer2621

Transformer test bench
Information =4
Variables Browser ®
Filter variables | @
Simulation Time Unit s -

I

“ > II TimE:‘U.(J Speed:(1 |~

Variables
A m (Active) Transformer2021

4 RL

snt

¥ Transformatorl
Ukp
tQuasiRMSSensorL
¥ currentQuasiRMSSensors
b CurrentSensor1
b Gainl
Vil

P ToSpacePhas
b plug_n
¥ plug_p

drkp
b deltal
b deltas
¥ earth
¥ electricalPowerSensorL
b electricalPowerSensors
¥ groundL
¥ grounds
¥ groundT
¥ load
b source
b starl
¥ starS
b transformerData
¥ voltageRMSSensorl
¥ voltageRMSSensors

~ Value Display Unit Description

50.2539 A

€L welcome o4 Modeling

rocenta

Jmenovity vykon ve VA

Napeti nakratke v procentech

Ztraty nakratko v procentech

s Plotting

@ Debugging
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Transformator nakratko

Reseni numerickou metodou 3f varianty topologie:

-

File Edit View Simulation Debug SSP Sensitivity Optimization Tools Help

TeBER B eee 9

Libraries Browser

‘FI

Libraries

v @ Modelica
3 o UsersGuide
4 . Blacks
» ComplexBlocks
4 @ StateGraph
hd @ Electrical
4 Analog
» @ Digital
v Machines
3 o UsersGuide
- E] Examples
3 E] AsynchronousinductionMachines
3 E] SynchronousInductionMachines
3 E] DCMachines
3 E] ControlledDCDrives
hd E] Transformers
TransfarmerTestbench
AsymmetricalLoad
Rectifierépulse

Rectifier12pulse

AIMC_Transformer

A BasicMachines
3 . AsynchronousInductionMachines
3 SynchronousInductionMachines
3 . DCMachines
3 . QuasiStationaryDCMachines
- @ Transformers

Xel-E a4 S

AutoScale  FitinView  Save  Print

OMEdit - OpenModelica Connection Editor

%

[ 2
x L

Grid | Detailed Grid | Mo Grid

< geRMSSensorLV (V)
1.2e+04

oltageRMSSensors.y (V) >

Array Plot: 1

Log X LogY

Setup

x

[x

Plot:2

Documentation Browser
o @l BR
Transformer2621

Transformer test bench

Information
Variables Browser

2®

1e+04

6000

2000

i{ Efektivni hodnota napéti U,

time (s)

0.06

0.08

=)

Filter Variables

Simulation Time Unit

" > II TimE:‘U.(J

Speed: 1 | ¥
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Transformator nakratko

Reseni numerickou metodou 3f varianty topologie:

-
File Edit View Simulation Debug SSP Sensitivity Optimization Toals
= 0D B9
.j- - R
Libraries Browser
F |
Libraries
- @| Maodelica
3 o UsersGuide
4 \§| Blocks

» \E| ComplexBlocks
» bid StateGraph
v @| Electrical
3 \E\ Analog
3 \iﬁ Digital
v ” Machines
3 o UsersGuide

- |L\ Examples

3 \E| AsynchronousinductionMachines
3 \E| SynchronousInductionMachines
» \E| DCMachines

3 \E| ControlledDCDrives

- \E| Transformers
TransfarmerTestbench
AsymmetricalLoad
Rectifierépulse

Rectifier12pulse

AIMC_Transformer

v |i BasicMachines
AsynchronousInductionMachines
SynchronousinductionMachines
DCMachines

v v v w

QuasiStationaryDCMachines

= (@ Transformers

.IE x

Help

@O\@\O\ Q@ Z@L @G’ ci

Plot: 1 x L=

AutoScale  FitinView  Save  Print

OMEdit - OpenModelica Connection Editor

v -

Array Plot : 1 ® (s

Grid | Detailed Grid | Mo Grid

Plot: 2 x| |-

Log X

Log¥ = Setup

< —— electricalPowerSensorS.P (W) —— electricalPowerSensors.Q (var) ,

Array Plot: 2

[ 28 Plot:3

x

2e+06
1.5e+06 — /\
Se+05 m
1 /\ /\ el
] \\\\//// \\\H,///  —
-5e+05 o
] W
| [ Cinne ztraty AP
-1e+06 — T T T T T T T 1
0 0.02 0.04 0.06 0.08 01
time (s)
Messages Browser E[E3]
All Notifications | Warnings Errors

- + X
Documentation Browser 2®
o @l BR
Transformer2621 3
Transformer test bench
Information =4
Variables Browser (=]
Filter variables | @
Simulation Time Unit s -
" > II Tlme:‘l].u Speed: 1 | ¥

Variables
A @ (Active) Transformer2021
4 RL
snt
¥ Transformatorl
Ukp
¥ currentQuasiRMSSensorl
¥ currentQuasiRMSSensors
drkp
b deltal
¥ delta

electricalPowerSensorL
¥ electricalPowerSensors

> Value

procen[a

957515
0952665

w
var

b grounds

¥ groundT

¥ load

¥ source

b starl

b starS

¥ transformerData
Iph 52,4864 A
12ph 262.432 A
Lisigma 0191612 H
L2sigma 0.00766449 H
P_sc 100000 w
na car AL—

€L welcome o4 Modeling

Display Unit Description

Jmenovity vykon ve VA

Napeti nakratke v procentech

Ztraty nakratko v procentech

Primary phase current (RMS)
Secondary pha...current (RMS)
Primary stray...nce per phase
Secondary str..nce per phase
Short-circuit (copper) losses
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