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Parametry transformatoru

u. =10%

I, =0.5%

U, =22kV
S, =100 MVA
AP, =0.05 %
AP, =1%

Rk=(dPk/100) * (Un*2/Sn)
Zk=(Uk/100) * (Un”*2/Sn)
Xs=sqrt (Zk*2-Rk"2)
Ls=Xs/omega
Gfe=(dP0/100) * (Sn/Un"2)
Rfe=1/Gfe
Yg=(Io/100) * (Sn/Un*2)
Xh=1/sqrt (¥Yg*2-Gfe*2)
Lh=Xh/omega



Parametry transformatoru

u. =10%

I, =0.5%

U, =22kV
S, =100 MVA
AP, =0.05 %
AP, =1%

Rk =
Zk =
Xs =
Ls =
Rkl
Lsl
Gfe
Rfe

0.0484

0.484

0.48157

0.0015329

Rk/2 = 0.0242

Ls/2 = 7.6645e-004
1.0331e-004

9680.0

Yg = 0.0010331

Xh =
Lh =

972 .88

3.0968



Chod naprazdno — IVIATLAB/GNU Octave

% Chod naprazdno
Z=sqrt (Rk142+Xh*2) Rk/2 7 = 972 88
Tau=Lh/Rk1 " Tau = 127 97
Psi=atan (Xh/Rkl) P51 1. 5708

t=[0:0.001:0.1]"; /\ /\ /\ /\ /\

IOt:Iom*(Sin(PSi)*exP(—t/Tauf

+sin (Omega*t-Psi)) ; 10/ \/ \ / \/ \ / \
plot(t,IO0t); . >
grid on;




Chod naprazdno — MATLAB/GNU Octave

% Chod naprazdno
In=Sn/ (sqrt(3) *Un)
IOmPom=In*I0/100*sqgrt (2) *2
72=Rk1+i*Xs1+1/ (1/Rfe+1/ (i*Xh))
I0m2=Um/abs (Z2) Jv7
Psi2=atan (imag(22) /real (Z2))
Zpozdeni=Psi2/pi*0.01

In = 2624.3
IOmPom = 37.113

——f" 72 = 96.824 + 963.389i
) i ' IOm2 = 18.552
- Psi2 = 1.4706

Zpozdeni = 0.0046812



DYNAST

DYMAST Shell - Trsk1-01 — O *
File Edit View System Analysis Errors Run  Publishing Preferences  Window Help
O=~-HS BB [ By | dh o 44| % B2 mEow
[ problen T (= ][= =]
Rkt Lst oo Ls2 RkZ
[ LA R S D O
. 00242 . . D.76644m . . ... 076644m . 00242
Nt [+]|Rfe . +7yLh .
Mef=22k™0M00/sqrt(3),R=0 | | = 31
o |eeT9%k
Y]
< >
[75 Trsk1-01 ==
*5YSTEM:; =
W1l > Emains 1,0 / Vef=22k~10/100/sgrt(3),R=0;
Rkl 1-3 = 0.0242;
Rk2 4 = 0.0242;
Rfe 2 = 9.67593k;
Lsl 3-2 = 0.76644m;
Ls2 2-4 = 0.76644m;
Lh 2 = 3.1;
*TR:
TR 0 0.1;
PRINT (1001) I.Rk2, I.Rkl, I.Rfe, I.Lh, V.1, V.Z2:
RUOM; =
*END;
Ready Ln

http://home.zcu.cz/~nohac/Dynast/Instalace/dynshell.exe



http://home.zcu.cz/~nohac/Dynast/Instalace/dynshell.exe
http://home.zcu.cz/~nohac/Dynast/Instalace/dynshell.exe

Chod naprazdno - DYNAST

Rk1 Ls1 5 Ls2c Rk2c
6 ' I Y\
24.2m 0.766m 0.766m 24.2m
+ | Rfe + \Lh
22k/sqrt(3)*sqrt(2)*sin(100pi*TIME) 9.68k 3.097

http://home.zcu.cz/~nohac/Dynast/Instalace/dynshell.exe



http://home.zcu.cz/~nohac/Dynast/Instalace/dynshell.exe
http://home.zcu.cz/~nohac/Dynast/Instalace/dynshell.exe

Chod naprazdno - DYNAST

time [s]




Solve Elec

£, Solve Elec : TrNaprazdnoSkl.el =™

File Edit Circuit Instruments Report Windows Documentation

| N M N v K & @B 7 ~

Alternating current  Switch on Solution  Equations  Graph  Equivalent circuit  Oscilloscope  Transfer function  Frequency response

S o
L R
1 L1 L2 Rz
_ ] FATATAN FATATAN 1
N i A o : - L I
v Qe " Jrs § 15 w
A
0
&
. .
e http://www.physicsbox.com/indexsolveelec2en.html
N
< @ . 3 - 4
Circuit properties
Fhase reference E:
Freguency f 50.000 Hz
/10 fx10
Ry 24.200
R 24,200 - - Pl
T Vstupem jsou efektivni
L. 766.45 / P4
s {aeen e lOdnoty fazove
i
Iy Iyrms



http://www.physicsbox.com/indexsolveelec2en.html

Chod naprazdno — Solve Elec

Circuit solved

Ei (WEL]_LB - R]_jo - 1wE4 (L1R3 + L3R1>

w2l Rz + 2w2LilzRy + w2lijlzRz — Ry 2Rz — jw <— w2l 2l 4+ 2LiR{R: + LzRy 2 4+ LgR]_Rg)

\/(El (WEL]_LB - R]_R3>) 24 <WE1 (L]_Rg =+ LSR]_)) 2

Iirms =

W2l 2Rz + 2wZ2Li LRy + w?2lijlzRz - R12R3> 24 (W (— W2l 2l + 2LiR{Rz + LRy 2 + L3R]_R3>> 2
I1rms = 13.118 A

Phily = - 1.4706 rad

Lz Rz E:

ux = m%> Vystupem jsou také

Li Rz + Lz Ry + Lz Rz +1] (WL]_LB—

L] /
w efektivni hodnoty
Lz Rz Eirms 7 P
Uarms = fazove
F1 Rz 2
(L]_R3—|-L3R]_+L3R3>2+ wlils —
W
Uzrms = 12.699 kV
Philz = - 344.08e - 12 rad
U, = E;
Uirms = Eirms

Uyrms = 12.702 kV

Phildy = 0 rad



LTspice

SHE C0 Vystup
24.2m 766.45u Lh Rfe
3.0968 9.68k
E1 AT
SINE(O 7.963k 50) = =
‘AC100
| S Vstupem jSO'L'l
tar(a:r(l)gtqlg ?00:3)%001 ~ amplitudy fazové

http://www.linear.com/designtools/software/#LTspice



http://www.linear.com/designtools/software/#LTspice

Chod naprazdno - LTspice

IiLs1) I(Lh)

f
Oms Sms 10ms 15ms 20ms 25ms 30ms 35ms 40ms 45ms 50ms



Chod naprazdno - LTspice

Vet Rkl Ls1
SHp SRR Vystup
- 242m 766.45u4 o |
2m  TO8AM S
E1 3.0968 - 9.680k

7 SINE(0 17.963k 50)
AC 17.963Kk 0

;tran 0.2

.ac lin1 5050

http://www.linear.com/designtools/software/#LTspice



http://www.linear.com/designtools/software/#LTspice

Chod naprazdno - LTspice

--- AC Analysis ---

frequency: 50 Hz
V(n0O1) : mag: 17963 phase: 0.00142484° voltage
V (vstup) : mag: 17963 phase: -7.25244e-016° voltage

V (vystup) : mag: 17958.5 phase: 5.88434e-005° voltage
I(Lsl) : mag: 18.552 phase: -84.2606° device current

I(Lh): mag: 18.459 phase: -89.9999° device current
I (Rfe) : mag: 1.85522 phase:/ ).88434e-005° device current
95.7394°

05.7394° device current

device current
I(El): mag:

Vystupem jsou také
amplitudy fazové

-84.2606° -1.4706 rad



Open Modelica

FeBB

&% OMEdit - OpenMadelica Connection Editor - O x
File Edit View Simulation FMI Export Debug OMSimulator Git Jools Help
@099 \.I.TI-<:':'I O@E 29P9HPS| T ¢-9 - % BN -

Libraries Browser 8 X TransformerTesthench3 TrMaprazdnoski Documentation Browser g X
|FilterCIasses | ? ||-l-| oﬁ E o |Wr|13ble ‘Model |D|agram View ‘TrNaprazdnoSkl |C.MORK£‘I’rNaprazdnoSk1.mo ‘ ‘ <:| ﬁ..g /'r; ;aﬁ. ¥
Libraries -
@ Openlodeiic TrNaprazdnoSk1
o ModelicaReference Rkl L51 LSZC szc
|:| ModelicaServices L Y By Y
comelex 5 R=1.6 L=0.13232 4 L=0.13232 R=1.6
72| Modelica + - e - - -
™ u - i u
TrMaprazdneSkl c ] fry
=] = CEn 2
S o % o ]
| 3 7
1 [|+:|
G1l G2 G3 G4
w

< >

Messages Browser g X

All Notifications Warnings Errors

¥ =26, 74 t Welcome q!i Modeling ﬂ Plotting [ Debugaing

https://openmodelica.org/

Jednofazovy model

(jina vstupni data)



http://www.linear.com/designtools/software/#LTspice
http://www.linear.com/designtools/software/#LTspice

Chod naprazdno — Open Modelica

T T T T T T T T T T T T
0.02 0.04 0.06 0.08

time (s)

https://openmodelica.org/



http://www.linear.com/designtools/software/#LTspice
http://www.linear.com/designtools/software/#LTspice

Open Modelica

&t OMEdit - OpenModelica Connection Editor

File Edit View Simulation FMI Export Debug OMSimulator Git Tools  Help
[ o ¥
FeBB

Libraries Browser I S, | Transformer20195k1

Model | Diagram View

|Fiter Classes | @ ||l-| A=Ki] |Wri13ble

Transformer 20125k1 | C: WORK Transformer 20135k 1.mo ‘ ‘

Hoee \PHOTR <=5 -Q9O9E 2% -7~ & &~
B8 & X

Documentatio...

P

info

Libraries transform erData
@ OpenMeodelica 1
0 MeodelicaReference
D MeodelicaServices
Complex

@ Modelica

(») Transformer20195k1

S I

Tra nsfo?m atorl

currentQussiRMSSEngor

deltas DYyOO

22UN0s

o

gleys
Lpiea
gal=

q]r 3f model —

grounds groundT

zjednoduseny

~

T

groundL

>

"y
Transform

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 prirmary
and secondary
starpoint are
available as
connectors, if
the connection
is not delta (D
or d). W
< >

https://openmodelica.org/

t Welcome &t Modeling = Plotting

& Debugging



http://www.linear.com/designtools/software/#LTspice
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Open Modelica

gﬁ OMEdit - Compeonent Parameters - transformerData in Transformer20195k1

Parameters

General Result Modifiers

Component

Mame: transformerData

Class

Path: Modelica, Electrical.Machines. Utilities, TransformerData
Comment: Caloulates Impedances from nominal values

Parameters

f |50 | Hz
V1 | 2203 K
C1 |I”"‘Ic:u:helin:a.L.I1:i|i1J'Es.S1J'i|'|g|s.sut:ustringlI:Tralnch:urma1J:|r:l.'l.l'Eu:b::rlErc:uupI 1, 1) |

vz |110E3 | v
c2 |I”"‘Ic:u:helin:a.L.I1:i|i1J'Es.S1J'i|'|g|s.sut:ustringlI:Tralnch:urma1J:|r:l.'l.l'Eu:b::rlErc:uupI 2,8 |
SNominal | 20085 | vA

W_SC | 10/ 100

Psc  |0.5/100 * 2006

Mominal frequency

Primary nominal line-to-ine voltage (RMS)

Choose primary connection

Secondary open drouit line-to-ine voltage (RMS) @ primary nominal voltage
Choose secondary connection

Mominal apparent power

Impedance voltage drop pu

Short-circuit (copper) losses

Cancel

https://openmodelica.org/
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Open Modelica

... Napeti fazova

.V2[1] (W— Transformator1.v2[2] (V) Transformatorl
. ANANARANANARANAWARARAWARNAWAWA

.v1[3] (W—— Transformatorl

.v1[2] (W)— Transformatorl

JRAUE R RO FAUT B

A S VARV EVE VEVaVE VAV VS vVEvEY.

h
000000000

g/

https://openmodelica.or
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Open Modelica

voltageRMSSensorL.VoltageSensorl.voltageSensor[1]-v{¥) voltageRMSSensorL.VoltageSensor1.voltageSensor[2]:v-(V) voltageRMSSensorL.VoltageSensorl.voltageSensor[3]:v-(V) voltageRMSSensorS.VoltageSensorl.voltageSensor[1].v (V)

v 7/ N~ /
voltageRMSSensorS.VoltageSensor1.voltageSensor[2].v (V) voltageRMSSensorS.VoltageSensor1.voltageSensor{3].v (V) Nap e t l s dru z e n a

4e+057

-4e+05% T T T T T T T T T T T T T T T T T T T

time (s)

https://openmodelica.org/
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0.1

currentQuasiRMSSensorS.CurrentSensorl.currentSensor[ 2

Open Modelica

currentQuasiRMSSensorL.CurrentSensorl.currentSensor[ 1+iA)currentQuasiRMSSensorL.CurrentSensorl.currentSensor[ 21-i-(A)currentQuasiRMSSensorL.CurrentSensorl.currentSensor[ 3}-i-(A)currentQuasiRMSSensorS. CurrentSensorl.currentSensor[1].i (A)

1A

1.i (A)eurrentQuasiRMSSensorS.CurrentSensorl.currentSensor[3].i (A)

Proudy

0.0

VY

VY

VY

VY

-0.05

S

S

SN

SN

SN

0.02 0.

04 0.

time (s)

https://openmodelica.org/

06 0.

08 0.1


http://www.linear.com/designtools/software/#LTspice
http://www.linear.com/designtools/software/#LTspice

PSCAD

k. PSCAD Free Schematic - O X
m Home Project View Tools Utilities Compaonents Models Return Certificate (Free Edition} =~ Log Out [nohacd) e @
‘#.Cut d frw A R 2 P skip H Save Scenario ™ 1 - } Select - f g @ PWS/D‘)S -
@ i Plot Step (us [ W="1f E& 7
E] Copy ‘% Q’ . il £ step UL [} Delete Scenario | [Base @ ot ] — Ty Pan Zoom Extent
Paste Clean Build Build Run  Stop Pause Slow 2500 A _ i Back Forward Up Undo Redo Wire Zoom Zoom
x Delete *  Modified* -+ - 4] Snapshot @V\ew Scenario &8 search Mode In out Zoom Rectangle
Clipboard Compile Simulation Active Scenario Navigation Editing Wire Mode Zooming
P T AR
Warkspace 2 [ masterMain(0) | Start Page | Tr20195k1:Main(0) ﬂ]
Untitled A
i Projects Zéakladni test transformatoru
-D master (Master Library) Main : Graphs =
u Tr20195k1 (Test transformatoru) Test jednoduchého modelu trojfézového transformatoru. =] | =
[] Simulation Sets 15.0 7=
100 hpy
o L oot
o e il
-5.0
W w Uy U TR
< ol -10.0
—B Main : 200.0 [MVA] :
R=0 1 220.0 [kv]/ 110.0 [kv] -15.0
= H ! - 3
() : - 200.00 12
5 : — é 150.00 N i i AR
: ] Faul I
- 100.00
Logic |15 n"n”
L 50.00
= oo il !
E -50.00 }HI
I
-100.00
b -150.00 W R IO UL
T -200.00
Build Messages bR x | ¥
\?—._>JL’ 30.00 12 |
@ 0rors | £ 3Wamings ||| @ 16 Messages || 20198 1 n N
= 20.00 fi
o — Y LN INORRR—
10.00 fl
@ 21749735 Main Tr2e19sk Jom e Al mh thMh
s _ S CAD
! 18122823 master:datal... Tr2ei9sk é 0.00 LI N o UHU Vuwl’
H 53866354 master:datal... Tr2e13sk f?—)l’: -10.00
PhL W w Uy U TP
(] Trae1gsk - 20,00
] Tr2e13sk PhZ
@ Trae19sk £t 04 o .
[ ] Tr2e19sk 100.00
9 Trog19sk 75.00 f
o Tr2e135k 50.00 n}ﬂl
] Tr2e13sk 25.00 Iil
o Tr2e135k g L H Wl[
[ Tr2e13sk _igsg U]l
[ Trae1ask _75'00
o Troe13sk htt o h d d e WY Vv Ll
(] Trae19sk pS ° V C ° Ca psca -100.00 T - ; ; : ; =
0.00 0.10 0.20 0.30 0.40 0.50 v
] Tr2e13sk
< >
| — ||
Messages| Runtime I Component ... | Search ¥ Schematic |{-f Graphic || Parametes |[5] Scipt |H] Fotran |5d] Data |

Allocated Records: 6 recorders, 0 controls (312 KB

EMTDC run completed. Run#1of 1 1010,8
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PSCAD

55 3 Phase 2 Winding Transformer > g5 3 Phase 2 Winding Transformer *
Configuration w Saturation w
== = .
%'5 : E\lr ﬁ 2 m w icﬁﬁlzjiarsgﬁtges
v General
Transfarmer Name m?r?g;ﬁ;clcgfrrriit;nshcs of the Material
3 Phase Transformer MVA 200.0 [MvA] Winding 2 Currents
Base operation frequency 50 [Hz] Monitoring of Magnetic Core; 1
winding 1 Type ¥ Maonitaring of Maqneﬁc Care:2 -
Winding #2 Type Y Time to release flux clipping 0.0 [s]
Delta Lags or Leads Y Lags Air core reactance 0.2 [pu]
Positive sequence leakage reactance 0.099875 [pu] Magnetizing current 0.5 [%]
Ideal Transformer Model Mo Knee voltage 1.17 [pu]
Eddy currentlosses 0.002 [pu] Remanent Flux Core 1 0.0
Copperlosses 0,005 [pu] Remanent Flux Core 2 0.0
Tap changer an winding Mone Remanent Flux Core 3 0.0
Graphics Display Single line (drdes) Loop Width 10
Display Details? es Mominal Flux Density [T] 1.7
Magnetic Material default
General General
ok Cancel Help... Ok Cancel Help...

200.0 [MVA]
220.0 [kV]/ 110.0 [kV]

o
(A)
;_ T Timed
) ) Fault

https://hvdc.ca/pscad/ - ==

B
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PSCAD — Python vystup

Napéti fazova

https://hvdc.ca/pscad/
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MATLAB/Simulink/Simscape Electrical

HOME = 0 B & S (3 @ search Documentation fed &' sSignin
= c New Variable = Analyze Code {0} Preferences & Cay (1% Community
ks LES og 3 () Find Files &n g = L ¥ i) B o Wo
[l» Open Variable + : éy Run and Time: . ﬁ Set Path 3 Reguest Support
MNew MNew New  Open |1zl Compare Import Save Favorites Simulink  Layout Add-Ons Help:
Script  Live Script w - Data Workspace [ Clear Workspace ~ ~  [*7 Clear Commands = ~  |lil Paralel = - ~  [F] Learn MATLAR
FILE VARIABELE CODE SIMULINK ENVIRONMENT RESCURCES x
(<a = 5 &= L » C» WORK » #, SE Naprazdno * - Simulink
Current Folder @ Command Windg File Edit Wiew Display Diagram Simulation Analysis Code Tools Help
Name
e Hi = = (ol
5 | PSCAD-SMIB Topu = B~ 3 ~ [[5] © - @ G Ik @ = (0.1
Footnote TXT
MatlabSimscapeElectrical-Molicence,jpg 0.005 % SE_Naprazdno :é?
IE_I] Porovnani_vysledku_ruznych_metedik_vypoctu-20... B @® |[P&|SE_Naprazdno h 3
[ SE_Makratko.she % <
*u SE_Maprazdno.sh . B &
[d] St Lhou =
‘a Tr20195K101. she eE d 2
%8| Tr20195K102.5k e s ] 8
#) TRaVEDCast0Skl.m 2182179 ~ Discrete
') TRaVEDCast0Sk2.m 5e-05 s,
) TRaVEDCastd.m »
BklpuZ2 =
] =
0.002% |:|
A —ga Vae A ap
labc
Lslpu2 = |”—@%—(m]ﬁ b———aB8 a
b B +] -}
0.0499 CF—1— gc¢
[
] Yg Yg
Tr20195k101.5be (Sirmulink Model) v c cp
Rfepuz = Iﬂ__
Maodel version: Preview:
Saved in Simulink version: )
R2019a ) Iy Ready 125% VariableStepAuto
Last modified by: - - . Lhpuz = Rkpu 0.0050
Mohac e I _%g_ ' | Sn 200
: £ a ann = EHuk 10
(no description available) 218.2173 Ukpu 01000
[T 170 /707 i
f{ >> - 4 1 3

https://www.mathworks.com/products/simscape-electrical.html
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MATLAB/Simulink/Simscape Electrical

= News \ariable > Analyze Code @ Preferences i ~ ‘% Community
L B 22 O e & B = T a) B2 & @8
[t} open Variable v [ Run and Time [l Set Path 7 Request Support
New New New  Open @ Compare Import Save Favorites. Simulink  Layout Add-Ons. Help
Script Live Seript v v Data {27 Clear - ~ [’ Clear Commands ~ ~ [l Paratiet = - ~  [El Learn MATLAB
FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES =
€ HgalH b r WORK M
Current Folder ®  Command Window @ | Workspace ®
Narme GEepu = L SE_Naprazdno * - Simulink academic use — O *
@ Porovnani_vysledku_ruznych_metodik_vypoctu-2019.ppte e ~
% SE_Naprazdno.she — File Edit View Display Diagram Simulation Analysis Code Tools Help
TRaVEDCast0Sk1.m . 1] == Y
- = - = - - - -
€] TRaVEDCastd.m Beh - 3 an © @ ¢ » P 2 Normal g
Rfepu = E SE_Naprazdno b
g ® SE_Naprazdnc - g
500 = =
k] 2
* E
g
I0pu = —]
=
0.0050 No
License
L
Lhpu =
218.21739
0.0025 No No
License License N
. o a
Lelpuz = License
0.048%9 [CT
@ a
SE_Maprazdno.six (Simulink Model) v
Rfepu2 = &L
Model version: Preview:
15 500 Ready View 1 warning VariableStepAuto
Saved in Simulink version: Ixl struct
R2019a =] [0,0.5000,1,1.5000,2]
Last modified by: - Lhpu2 = [0,3000]
Nohac e 5x20 double
10
(no description available) 218.2179 0.1000
179.6292
fe > v 230 o

https://www.mathworks.com/products/simscape-electrical.html
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I\/IATLAB/SlmuImk/Slmscape Electrical

. Elock Parameters: Three-Phase Transformer (Two Wmdlngs]

. Block Parameters: Three-Phaze Transformer (Two Wlndlngs}‘

|5

Three-Phase Transformer (Two Windings) (mask) (link)
This block implements a three-phase transformer by using three single-phase transformers.
Set the winding connection to "Yn' when you want to access the neutral point of the Wye.

Click the Apply or the OK button after a change to the Units popup to confirm the conversion
of parameters.

Configuration | Parameters | Advanced |

Winding 1 connection (ABC terminals):

Yg

Winding 2 connection (abc terminals):

Yg

Core
Block Parameters: Three-Phase Sourcl

Type: |Three single-phase t Three-Phase Source (mask) (link)

[C] simulate saturation Three-phase voltage source in series with RL branch.

Measurements Parameters | Load Flow
[Nane Configuration: ’Yg

Source
[C] specify internal voltages for each phase

Phase-to-phase voltage (Vrms): Un*1000
Phase angle of phase A (degrees): 0
Frequency (Hz): f

Impedance

Internal

Source resistance (Ohms):  le-6
Source inductance (H): 1e-6

Base voltage (Vrms ph-ph): Un*1000

[T] specify short-circuit level parameters

OK H Cancel H Help l

Three-Phase Transformer (Two Windings) (mask) (link)

This block implements a three-phase transformer by using three single-phase transformers.
Set the winding connection to "Yn' when you want to access the neutral point of the Wye.

Click the Apply or the OK button after a change to the Units popup to confirm the conversion
of parameters.

Parameters | Advanced

Configuration

Units [ pu

Nominal power and frequency [ Pn(VA) , fn{Hz) ] [Sn*1le6, f]

Winding 1 parameters [ ¥1 Ph-Ph{Vrms) , R1{pu), L1{pu) ] [Un*1e3, Rklpu, Lsipu]
Winding 2 parameters [ ¥2 Ph-Ph(Vrms) , R2(pu) , L2(pu) ] [ 110e3, Rklpu, Lslpu ]
Magnetization resistance Rm (pu) Rfepu

Magnetization inductance Lm (pu) Lhpu

Saturation characteristic [ i1, phil; i2, phi2 ;... J(pu) |[0,0; 0.0024,1.2 ; 1.0,1.52 ]

) L] |

Help Apply

https://www.mathworks.com/products/simscape-electrical.html
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MATLAB/Simulink/Simscape Electrical

Napéti fazova
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DYNAST - DPL

| DYMAST Shell - Tr1fsk1w02 — O x

Eile Edit View Systern Analysis Errors  Run  Publishing Preferences  Window Help

D@ -E&| B0 BB DR [ MM %s mw| ke
e = e |

"": Model transformatoru 2018 l
: : PURP '
1 Model transformatoru pro cvideni EEE/PJS.
:DESC '
111 Testovanl modelu jednofazovaho transformatoru v chodech ha;
:::PARD '
:::MODEL '
: :DIAGREM[] {} :
:PLOT [w=120, h=90, deps=l1l+2, common=yes, maltiple=no, tiltle
11 PLOT [w=120, h=5%0, deps=3+4+35, common=yes, multiple=no, tiltle
1 :PLOT [w=120, h=90, deps=3+4+45, range0=0,.0.3, range3=-5. .5', 1
: 1ORIG '
Karel Nohad, HEE, FEL, ZCU v Plzni
*SYSTEM;

RampUp /TABS -1le6,0, 0,0, 0.05,1, 1le&,1:

|
|
|
|
|
M1 > Emains 1,0 / Vef=RampUp (time) *220k/=qgrt(3),E=0; l
COPTZ21 > EOnePhTraZ 1,0,2,0 F H1=220k,HN2=110k, Sn=200ME,
10=0.5,dPk=0.5,dP0=0.2; '
|
|
|
|
|
|
|
|

51 2 = time>0.3;

*TR;

TR 0 0.5;

PRINT (2000) V.1, V.2, I.0Q0PT21.Rl, I.CPTZ21.R2, I.CQPTZ21l.Gfe0,
I.0PT21.E Uil, I.COPTZ1.E TiZ;

RUN ;

*END;

[« | »

All open files have been automatically saved |Ln 1, Col1 | | -

http://home.zcu.cz/~nohac/Dynast/



http://home.zcu.cz/~nohac/Dynast/
http://home.zcu.cz/~nohac/Dynast/

DYNAST - DPL

Napéti fazova
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DYNAST - DPL

Proudy

—30—

|
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|
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time [s]

B [1.OPT21.R1 M 1.0PT21.R2 M 1.OPT21.Gfe0
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Proudy

| I | | | | |
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B 1.OPT21.R1 M 1OPT21.R2 M 1.OPT21.Gfe0
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DYNAST - DPL

DYNAST Shell - TrafSk1v02 - O X

File Edit View System Analysis Errors Run  Publishing Preferences Window Help

D@ -H& s =eoc BB 0 RBE B M al%s mw ke

(%] Problem Tr2fSk1v02 (Transfermator s vyuzitim knihovny)

Transformator s vyuzitim knihovny I
TURP I
|
|

[»]

Model 3f transformatoru pro cviceni EEE/PJS.

DESC

Testovani modelu trojfazovaho transformatoru v chodech nla;

PARA I

MODEL I

: :DIAGREM[] {} I
1 PLOT [Ww=120, h=90, deps=1+2+3, common=yes, maltiple=no, e:
:PLOT [w=120, h=50, deps=4+5+6, common=yes, mualtiple=no, e:

11 PLOT [w=120, h=90, deps=7+8+85, common=yes, maltiple=no, ke

it PLOT [w=120, h=%0, deps=7+8+95, rangel=0..0.3, range'?=—5.|..'
::0RIG !

Karel Nohad, KEE, FEL, ZCU v Plzni
*SYSTEM;

RampUp /TRB/ -le6,0, 0,0, 0.05,1, le6,1l:

|
|
|
|
|
Zdroj3f > @PowerSource3f Zdrojh,ZdrojB,Zdrojc, |
0 / Un=RampUp (time) *220, Sk=s=5E&; I
Tr3f¥vl > BTr3fYy 1,2,3,TrOuth,TrOutB, TrOutC, 0,0 / M1=220k, |
N2=110k, Sn=200ME, I0=0,5,dPk=0.5,dP0=0.2; I
Proudk > E Zdrojk-1 = 0; !
Proud® > E ZdrojB-2 = 0; |
ProudC > E ZdrojC-3 = 0; |
Short_ Circuit 3f1 > @ShortCircuit3f TrOutk,TrOutB, TroutC, |
0/ 0.3; !
“TR; !
TR O 0.5; I
PRINT (2000) Zdrojh, ZdrojB, ZdreojC, TrCuth, TrCutBE, TrlutC, |
I.Proudi, I.ProudB, I.ProudC; !
RUN; !
*END; I

[+]
Ready |Ln1, Col 1 Y.

L_I‘_

http://home.zcu.cz/~nohac/Dynast/
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DYNAST — MS-DOS

C:\U
Name

ERSSNOHACNDY!
Name
MAKRA
SAVE
dyn
path

rltest
rltest

tmp
dyn
dia
prb

rskiuv0l prb|

trsklu0Z prb
trskiv03 prb

C:\WORK USERSSNOHACSDYNAST
Name Name

C:“WORK =

Name Name Name Name Name
MAKRA
SAVE
dyn

path
rltest dia
rltest prb
trskiu0l o

trsklu0Z prb
trsk1lu03 prb

tmp
dyn

trsklufl.prb 312 10-29-19

2:20p PUP——DIR4 7-31-19 2:51fftrskiluv0l.prh 312 10-29-19 2:Z20p MUP—-DIR4 7-31-19 2:51p

:\USERSSNOHACSDYNAST >
Hleft RaRight B

[—— ?:35:22

This copy No.900503179
Bection :

EiLabel

KATEDRA UYROBY A ROZV
(C) finy use b

TR Input fil
Output fil

+0.060000&+000 Last fil

:\USERS\NOHACNDYNAS | > dy
eft ARight BE

File Graf Uariables Options

nd trskludl_

iDeletels) 10 [iDe letells] 10

01-12-19 11:39:33

ECopy  EERenMoullty aRenMoulity

DYNAST 0.2c
was made exclusively for the use of
0DU ELEKTRICKE ENERGIE USSE PLZEN

y anybody else is illegal

(cl

C :“\USERSSNOHACSDYNAST\trsk1uvd1 .PRB
C :\USERSSNOHACSDYNAS TNtrsk1u0l .0

e
B5
e

Solving at

Step Order

+1.375142e-003
+1.001001e-003
+1.101101e-003
+1.201201e-003
+1.301301e-003

Filename: C:\USERSSNOHACSDYNASTSTIRSK1VO1.0
+0. 000000 +000
-3.741409e-004
+1.001001e-004
+1.001001e-004
+1.001001e-004

Record number : 1000

Reading ok:

Last euven

+1.000000e—-001

+4.010643e-016
+1.786919e+005
+6.709447e-016

+2.532533e-002

t:

Results
+3.648544e+000 +1.480470e+000
+1.786496e+005 +1.786496e+005 +5.231582e+000
+3.755139%+000 +1.476443e+000

Ctr

1 C: Cancel Space bar: Alt—X Exit F1 Help F3 Open F39 Paint Alt-F5 Swap F10 Menu 413016]]

Displa” OFF
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DYNAST — MS-DOS

= File Graf Uariables Options 01-12-19 11:41:32 = File Graf Variables Options 01-12-19 11:41:07
Parametry Parametry
Nazeu souboru: C:S\USERSSNOHACSDYNASTSTRSK1IVO1.D Nazeu souboru: C:SUSERSSNOHACSDYNASTSTIRSK1IVO1.0
Typ dat: Dynast Typ dat: Dynast

Pocet zaznamu: 1000 Pocet zaznamu: 1000

Pocet velicin: 8 Pocet velicin: 8

¥
3

Y
— - T 4 e

o E W N -
3
=
b

s
=

=
—

E =l = WM~
[

==
=]

£

Oznaceni leve osy Oznaceni 1

Oznaceni prave osy UVelicina inimun Max imun
Deleni osy X: TIME 0.00000E+00 1.00000E-01
Deleni osy ¥: i U, —Z .00000E+05 Z . 00000E+05

—Z .00000E+05 2 .00000E +05

oM
e e T AT D ]

=

Levy okraj: 40
Pravy okraj: 599
Horni okraj: 50
Dolni okraj: 439

U
U,
GRAFICKE OKNO: I.
I
I
I

Ouladac tiskarny: GRAFIMPL
Mod tisku: 9-120

GRAF U_1.1 katedra aplikovane elektroniky ZCU Plzen

fAlt-X Exit F1 Help F3 Open F9 Paint Alt-F5 Swap TF10 Menu

Chod naprazdno

Help F1 Sauve F2 Load F5 FPrint F4 Ualues F8 Scales F? Zoon F& Merni: F10
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.42947E-16

.85973E-02

DYNAST — MS-DOS

DYMNAST Shell - Trsk1V01.0 — O *
File Edit View Errors Run Preferences Window Help
Lb=E~&5 a4 BB
FRE =] El 2@
: Transformator pro cvicdenl PJS skupina 1 :j
*S5YSTEM;
Unf > E 1 = 220k/sqgrtc(3) *sgrt (2) *sin (2Zpi*50*time) ;
Rkl 1-4 = 0.605;
Rk2c 5-3 = 0.805;
Rfe 2 = 121k;
L=l 4-2 = 38.5m;
Ls2c 2-5 = 38.5m;
Lh 2 = 1&68;
*TR:
.B6351E-01 TR 0 0.1;

9.96997E-02 _69Z15E+04 . 69354E+04 69354E+04 PRINT (1000} V.1, V.2, V.3, I.Lsl, I.Ls2c, I.Lh, I.Rfe;
.B5551E-16 .93126E-03 .39962E-01 INIT I.Ls1=0:
9.97998E-02 .12903E+04 .13056E+04 .13056E+04 RUN;
.34728E-16 .40372E-03 .34344E-02 *END;
9.98999E-02 .64794E+03 .66455E+03 .66455E+03
.10884E-16 .40031E-03 .68145E-02 bl b o[5S
1.00000E-01 .B3603E-05 . 79424E+01 . 79424E+01 . 0.000000e4+000 1.453807e-002 -1.399447e-001 :Ej
-1.24875E-24 .99483E-03 .48285E-04 9.979980e-002 -1.128885%=+004 -1.130416=+004 -1.130416e+004 -8.7294282-002
0.000000e+000 6.128555e-003 -9.342284e-002
9.989990e-002 -5.647221e+003 -5.6638422+003 -5.663842e+4003 -4.573303=-002
TR STATISTICS : 22170 STEPS, REJECTED STEPS, 22177 ITERATIDNS 0.00000024000 1.075577e-003 -4.680861e-002
DRDER 1 2 3 5 b 1.000000e-001 3.154496=-007 -1.794931e+001 -1.794531e+001 -1.177901e-003
STEPS 15760 6326 69 1 0] 0.000000e+000 -1.029560e-003 -1.483414e-004
MAX 1.796072e+005 1.795631e+005 1.795631e+005 7.112314e+000
0.000000e+000 &.8026852+000 1.483993e+000
fititt SECONDS USED UP BY SECTION TR 174.94 MIN -1.796072e+005 -1.795672e+005 -1.795672e+005 -3.102752e-001
=END ; 0.000000e+000 -1.029560=-003 -1.484026e+000
NP 1000
#i## TOTAL SECONDS USED UP BY DYNAST : 175.11
ittt PROGRAM DYNAST EXITED AT 11:37:58 Statistics: 1015 steps, 0 rejected steps, 1022 iterations
Order: 1 3 4 3

Chod naprazdno

Steps:

Number of errors: 0, Humber of wa
Total seconds used up by DYNAST:

rnings: 0

0.064

Program DYMAST exited on December 1, 2018 at 11:21:08

http://home.zcu.cz/~nohac/Dynast/
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DYNAST — MS-DOS

.84655E+01 .Z4042E-02
9.96997E-02 .69215E+04 . P8754E+04
.11881E+01 .907I5E-06
9.97998E-02 .12903E+04 . 17655E+04
.£9435E+01 .84517E-03
9.98999E-02 .64794E+03 .D866ZE+03
.33178E+01 .40108E-02
1.00000E-01 .83603E-05 .43888E+02
.24553E+01 L95Z297E-02

TR STATISTICS : 1397 STEPS, 99 REJECTED STEPS,
ORDER 2 3 4 5 i}
STEPS 10 125 408 571 279

st SECONDS USED UP BY SECTION TR : 35.09
=END;

#it TOTAL SECONDS USED UP BY DYNAST : 35.26
ittt PROGRAM DYNAST EXITED AT 3 12:06:53

Chod s vedenim
naprazdno

.IBOZ5E-01
.86143E+04
A773I0E-01
.22238E+04
. T2356E-02
.D071ZE+03
.61704E-02
.06639E+02
.66B50E-03

6.10403E+

6.28375E+

6.32576E+

b.24435E+

1506 ITERATIDNS
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