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Nahradni schéma transformatoru
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Parametry transformatoru

Transformatory Skoda

Typ Sn[MVA] Prevod [kV] Po [kW] Po[% Pk[kW] Pk[% Po/Pk Uk[%] lo [%]

1f zwsovaci 220 242/3/15 31 0,014 225 0,10 0,138 13,5 0,15
Radowy, rozvodny 40 110/23 23 0,058 123 0,31 0,187 11,0 0,20
Se snizenym hlukem 25 110/23 14 0,056 90 0,36 0,156 11,5 0,15
Nizkonapetovy 16 35/6.3 11 0,069 80 0,50 0,138 9,0 0,45

Transformatory ze skript ELS

1200 240 0,020 750 0,06 0,320 14,0 1,30
250 110 0,044 650 0,26 0,169 12,5 1,60
40 72 0,180 270 0,68 0,267 9,0 1,80
25 51 0,204 195 0,78 0,262 9,0 2,00
16 37 0,231 141 0,88 0,262 8,5 2,20

0,317 0,154 11,250 0,238
U, 136 . U,Z2906 U,000 3U

Vsechny 0,097 0,437 0,211 10,889 1,094



Parametry transformatoru

u, =10 %
i, =0.2%
U, =110kV
Sy =20MVA

AP, = 0.05 %
AP, =0.3 %

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=(10/100)*(Sn/Un”2)
Xh=1/sqgrt(Yg"2-Gfe”2)
Lh=Xh/omega



Parametry transformatoru

u, =10 %
i, =0.2%
U, =110kV
Sy =20MVA

AP, = 0.05 %
AP, =0.3 %

Rk =1.8150

Zk = 60.500

Xs =60.473

Ls =0.19249
Rk/2 =0.90750
Ls/2 = 0.096245
Gfe = 8.2645e-07
Rfe = 1210000
Yg = 3.3058e-06
Xh =3.1242e+05
Lh =994.47



Transformator naprazdno

Rk2
+

0.9075

4 Zdroj + \Lh
—~__ | vVef=63.508k,R=0 994.4658

dt 2 i




Transformator naprazdno

R
Lhﬂﬂo K =-U_ sin(w-t)
dt |
o (t) =Toy (t) +iop (1) oy =C-e"'=C-e "
. + R
Lh.z.c-e“+c-e“71<=o
A = (RK/Z) T_2Lh
Ll’l : RK
U nr
lop =—
ZO




Transformator naprazdno

U, 2
SN /2
|- J3 _U, lop = lom -SIN(@-t—1,)
i ZO ZO

i, (0)=0 —> C =—ly,sin(—y,) =l,,sin(y,)

o (1) =1, [sin(%).efto +sin(a)-t—c,yo)j

Z0=sqgrt ((Rk/2) *2+Xh*2)
I0m=Um/ZO0

TauO=Lh/ (Rk/2)
PsiO=atan (Xh/ (Rk/2))

t=[0:0.001:0.1]"';
I0Ot=I0m* (sin (Psi0) *exp (-t/Taul)+sin (Omega*t-Psil)) ;
plot(t,IO0t) ;



Transformator naprazdno

t=[0:0.001:0.1]";
I0t=I0Om* (sin (Psi0) *exp (-t/Taul)+sin (Omega*t-Psi0)) ;

plot(t,IO0t); °° L
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Transformator naprazdno

Proud naprazdno, resp. dvojnasobek jeho amplitudy ve vystupu
musi byt:

2N2 Iy =272 iy Iy =22

l
OIUN

6
_. 2. 02 20100 S 5 0.002-104.97=0.59382 A

100 \3-110-10°




Transformator naprazdno

Maximalni okamzita hodnota ymenovitého napéti musi byt:

110-10°
U =+/2- - 89.8kV
m \/§



Transformator naprazdno

yp=Um*sin (omega*t) ;

yp=[yp,I0t*1le5];
plot(t,yp(:,1),'-b',t,yp(:,2),'-.x");
xlabel('cas') ;

ylabel ('Um, IO');

title ('Prubeh napeti Um a proudu naprazdno IO0');
h legend('Um','I0 * 1E5');

grid on;

Poznamka: Zde pro piehlednost uveden stotisicinasobek proudu
naprazdno, aby jeho faze vzhledem k napajecimu napéti byla
zieyma.



Transformator naprazdno
5 Prubeh napeti Um a proudu naprazdno 10




Transformator nakratko

RK2_1 LS2_1 LS2_2 RK2_2
+ A A +
0.9075 0.0962 0.0962 0.9075
N Zdroj + \LH1
~J_) Vef=0.1*63.508k, R=0 994.4658
di u, [%]
K - . K -
L —+i1, -R, U_sin(w-t)

“dt K T 100




Transformator nakratko

' 0
L9 i R =2y singo-
dt 100 |
e (1) =y (1) +io (1) i =C,-e%"'=C,-e ™
L012C2€ﬂ2t—|—czeﬂ2tRK:O
R
12—_—1( TKzi
L R,
U «i
| Np = —
ZK
7 W arctg( L,




Transformator nakratko

Uk [%]
Um
] :UKm = 100 iKPZIKm.Sin(a).t_WK)
Km ZK ZK

i (t)=C, e+l sin(w-t—yy )

» (0)20 E—> CZZ_IKmSin(_V]K):IKmSin(WK)

i (1) =1 {sin(t//K)-eTL +sin(o-t—y, )j



Transformator nakratko

Ikm=(Uk/100) *Um/Zk

TauK=Ls/Rk
PsiK=atan (Xs/Rk)

t=[0:0.001:0.1]1"';
Ikt=Ikm* (sin (PsiK) *exp (-t/TauK) +sin (Omega*t-PsiK)) ;
300 T T T T T T T T T r

plot(t,Ikt); A
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Transformator nakratko

Proud nakratko (vlastné yjmenovity proud), resp. dvojnasobek jeho
amplitudy ve vystupu musi byt:

6
2421y =242 v _y.fp. 2010 - =2-4/2-104.97 =296.91 A
J3-Uy J3-110-10



Transformator nakratko

yp=(Uk/100) *Um*sin (omega*t) ;

yp=[yp, Ikt*10] ;
plot(t,yp(:,1),'-b',t,yp(:,2),'-.x");
xlabel('cas') ;

ylabel ('Um, Ik');

title ('Prubeh napeti Um a proudu nakratko IO0') ;
h legend('Um','Ik * 10');

grid on;

Poznamka: Zde pro prehlednost uveden desetinasobek proudu
nakratko, aby jeho faze vzhledem k napéti nakratko byla zrejma.



Transformator nakratko
4 Prubeh napeti Um a proudu nakratko 10




Transformator nakratko

Maximalni okamzita hodnota napé€ti nakratko musi byt:

0 103
Uk[A,]_Um _ /3. 10 110:10

=8.98kV
100 100 /3




Transformator naprazdno

ReSeni numerickou metodou:

+
TN
%'FiOR—K U
dt 2

Rk2

+

0.9075
Zdroj + \Lh
Vef=63.508k,R=0 094.4658

U, sin(w-1) O-R—K
sm(w-t) :> 2
dt L



Transformator naprazdno

function ydot=f1(t,y)
Un=110;
Um=Un/sqrt(3)*sqrt(2);
Omega=2*pi*50;

Rk=1.815;
Lh=994.5;
ydot=(Um*sin(Omega*t)-y(1)*Rk/2)/Lh;
end
U :U”‘\/E Ji Umsin(a)-t)—io-RTK
m \/5 0 —

dt L



Transformator naprazdno

tspan = [0, 0.1];
y0 =0;

[t,y] = ode23(@f1, tspan, yO,[]);

plot(t,y); 06
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Transformator naprazdno - alternativné
function ydot=f1(t,y)
Um=8.9815e+04;
Omega=314.16;
=84
ydot=(Um*sin(Omega*t)-y(1)*Rk/2)/Lh;

end
\ function i0dot=F1(t,i0,Un,Rk,Lh)
Um=Un/sqrt(3)*sqrt(2);

Omega=2*50*pi;

I0dot=(Um™*sin(Omega*t)-i0(1)*Rk/2)/Lh;
end




Transformator naprazdno - alternativné
tspan = [0, 0.1];
y0 =0;
[t,y] = ode23(@f1, tspan, yO,[]);
plot(t,y);

RozsahCasu = [0, 0.1];

100 = 0;

[t,10] = 0de23(@(t,10) f1(t,10,Un,Rk,Lh), RozsahCasu, 100,[]);
plot(t,10);



Transformator nakratko

Reseni numerickou metodou bez zanedbani Ly

RK2_ 1 LS2 1 LS2 2 RK2 2
n A0 Y n
0.9075 0.0962 0.0962 0.9075
T 62?216.1*63.508k R=0 * 5542.4658
/'\/ ’

I I 0
R gy dy UK[/O]Umsin(a)-t)
2 dt ‘2 "dt "dt 100

_Lh_+Lh dlz +LU dlz ‘|‘12 —:O
dt dt 2 dt 2




Transformator nakratko

L_ di 0 :
o 4 +1; - R +L, — diy _ d12 MKM)JUm sin( @ - 1)
2 dt 2 dt " dt 100
: Y
—Lh%+Lhdlz+ Gdlz"‘iz’R—K:O ‘
dt dt 2 dt 2
L L L,
2 2 B
MK[%]Umsm(a) t) ll'&_l’h°12& 1
diy _ 100 2 2 P
dt P,
% . R,
Lh-uf(go]Umsm(a)-t)_Lh 11.7_1 Ry
di, _ A H S 2




Transformator nakratko

L L L’
P=-2+1, P=-94[, -~
2 R
function ydot = f2(t,y) MK[OO]U sin(-1)—i K g B L
— el dii 100 " b2 "t aop
Uk=10; 2 5
Um=8.9815e+04*Uk/100; 2
Omega=314.16; [0 ] .
Rk=1.815; L -2y sin(w-f) L i oK
_ . 100 _ 2 R
Lh=994.5; g P P L,
Ls=0.1925; 2 — ! !
dt J

poml=Ls/2+Lh;
pom2=Ls/2+Lh-Lh"2/pom1;
ydot=zeros(2,1);
ydot(1)=(Um*sin(Omega*t)-y(1)*Rk/2-Lh*y(2)*Rk/2/pom1)/pom2;
ydot(2)=(Lh*Um*sin(Omega*t)/pom1-Lh*y(1)*Rk/2/pom1-y(2)*Rk/2)/pom2;
end



Transformator nakratko
tspan = [0, 0.1];

y0 = [0; O];

[t,y] = ode23(@f2, tspan, yO,[]);
plot(t,y); 1
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Transformator nakratko
yp=Um*sin(omega*t)*Uk/100;
yp=lyp.yI
plot(t,yp(:,1),-t,yp(:,2)*10,-.".t,yp(:,3)*10,"");
xlabel('cas’);
ylabel('UK, k1, 1k2";

title("Prubeh napeti Uk a proudu nakratko 1k1*10 a
k2*10";

h = legend('Uk','Ik1*10",'1k2*10");

grid on;



Transformator nakratko

’’’’’’’’’’




Transformator nakratko - alternativné

function ydot = f2(t,y)
%’
Um=8.9815e+04*Uk/100:;
Omega=314.16;
CAR= Lot

poml=Ls/2+Lh;

pom2=Ls/2+Lh-Lh"2/pom1;

ydot=zeros(2,1);
ydot(1)=(Um*sin(Omega*t)-y(1)*Rk/2-Lh*y(2)*Rk/2/pom1)/pom2;
ydot(2)=(Lh*Um*sin(Omega*t)/pom1-Lh*y(1)*Rk/2/pom1-y(2)*Rk/2)/pom2;
end

function ikdot = f3(t,ik,Un,Rk,Lh,Uk,LS)
Um=Un/sqrt(3)*sqri(2)*Uk/100;

Omega=2*50*pi;

poml=Ls/2+Lh;

pom2=Ls/2+Lh-Lh"2/pom1;

ikdot=zeros(2,1);
ikdot(1)=(Um*sin(Omega*t)-ik(1)*Rk/2-Lh*ik(2)*Rk/2/pom1)/pom2;
ikdot(2)=(Lh*Um*sin(Omega*t)/pom1-Lh*ik(1)*Rk/2/pom1-ik(2)*Rk/2)/pom2;
end



Transformator nakratko - alternativné

tspan = [0, 0.1];

y0 = [0; O

[t,y] = ode23(@f2, tspan, yO,[]);
plot(ty):

y

RozsahCasu = [0, 0.1];
iIkO = [0; 0];

300

250 -

200 -

150 -

100 [~

50 -

0

50~

-100

r r r r r r r r r
0 0.01 0.02 003 004 005 006 007 008 009 0.1

[t,ik] = 0de23(@(t,ik) f3(t,ik,Un,Rk,Lh,Uk,Ls), RozsahCasu, ik0,[]);

olot(t,ik(:,1),1,iK(:,2)):



Transformator naprazdno

Reseni simulaénim programem MATLAB - SIMULINK:

Rk2
+ R
. . %
. m . —_ « ——
0.9075 di U, sin(o-1)-i, )
Zdroj +\Lh N
Vef=63.508k,R=0 994.4658 dt Lh
A 1
P+ P 1/Lh = 1 >
LV 5
Sine Wave —Jpw{+ Integrator Scope
Gain1

\
|

-Rk/2

/

Gain



Transformator nakratko

Reseni simulaénim programem MATLAB - SIMULINK:

RK2_1 LS2 1 LS2 2 RK2 2
e A CY [ L
0.9075 0.0962 0.0962 0.9075
Zdroj +\LH1
Vef=0.1*63.508k,R=0 994 .4658
" —h}—b L p ]
sine Wave —pwl+ Inteqrator Scope
Zain
u ] i
K%
di, U_sin(w-t)—i, -Ry
_ . dt L

R

/

>ain




Transformator nakratko

Reseni simulaénim programem MATLAB - SIMULINK:

RK2_1 LS2 1 LS2 2 RK2_ 2
e B e N el
0.9075 0.0962 0.0962 0.9075
Zdroj +\LH1
Vef=0.1*63.508k,R=0 994.4658
Y : R, 1
4| O]Umsm(a) =i KL i, K. L
di, 100 2 R R=—-+1L,
d P 2
0o
2 MK[A)]Um sin(w-¢) L, -i,-—X R
00 _ K LG
d l2 P2 = —+ Lh -
L _ A A 2 2




Transformator nakratko

Reseni simulaénim programem MATLAB - SIMULINK:

o
- MK[A)]UmS]Il(C() t)—ll K h.'zleK.l
di, 100 2 P
dt P
0
h-uK[ 0]Umsin(a)-t) L, -i R R
— "
di, _ R R "2
dt J2
L
R=—+1,
2
2
L L
P=-"94, -~
2 R

1

i

) EE—
] 5 i

v

Sine YWave

Integrator

Gain

-Rkf2 |

ain

-Lh*Rk27P1 [

i

)

Gain

!
s |12
eqgratar

Zain3

P

Gaind

=3
=

RkiZ

g

Saing

-Lh*RE2P1

A
1

Sainb

Scope




Transformator nakratko

Reseni simulaénim programem DYNAST rovnicemi:

RK2_1 LS2 1 LS2 2 RK2 2

+ A A +

0.9075 0.0962 0.0962 0.9075

n Zdroj + \LH1

—~__ | vVef=0.1"63.508k,R=0 994.4658
di,| . Ry di, , |di,| u[%] , . di, di, L,di, . Ry
b K oL A= U -t — L, =L o K
” iy +L, i et 100 ~sin(w-t) L, dt + L, t + > +1, )
O=Ls/2*VD.I1l#I1*Rk/2+Lh*VD. Il—Lh*|VD .I2F0t;
O=-Lh*VD.I1l#Lh*VD.I2+Ls/2*VD.I2+I2*Rk/2;




Transformator nakratko

Reseni simulaénim programem DYNAST rovnicemi:

*SYSTEM;
SYSVAR Il, I2;

Un=110E3;
Um=Un/sqrt (3) *sqrt (2) ;
£=50;

Omega=2pi*f;

Sn=20E6;
Uk=10;
I10=0.2;
dPk=0.3;
drP0=0.05;
dPcu=dPk;
dPfe=dPO0;

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=(I0/100) * (Sn/Un**2) ;
Xh=1/sqrt (Yg**2-Gfe**2) ;
Lh=Xh/Omega;

Ut=Uk/100*Um*sin (Omega*TIME) ;

0=Ls/2*VD.I1+I1*Rk/2+Lh*VD.I1l-Lh*VD.I2-Ut;
0=-Lh*VD.I1l+Lh*VD.I2+Ls/2*VD.I2+I2*Rk/2;

deltaI=I1-I2;



Transformator nakratko

Reseni simulaénim programem DYNAST rovnicemi:

3 3 3 Transformator nakratko reseny rovnicemi

10 10 10
031 034 10~
*TR;
TR 0 0.1; [
PRINT (1001) I1, I2, \ \
Utr deltaI; 0.2 0.24 54
INIT I1=0, I2=0;
RUN;
*END ;
0.1 01 o \ \
0.0 0.0 -5 \/\/ \}/ \%/ M
oA ! ' I I I I I I
0 o 20 3 4 50 s 7o
i, time [s]

M W2 WUt



Transformator naprazdno

Reseni simulaénim programem DYNAST branovym schématem:

Rk2
+

0.9075

Zdroj
Vef=63.508k,R=0

+ \Lh
994 .4658

*: Zjednoduseny transformator naprazdno
*SYSTEM;

Rk2 1-2 = 0.9075;

Lh 2 = 994.4658;

Zdroj > @mains 1,0 / Vef=63.508k,R=0;

*TR;

TR 0 0.1;

PRINT (1000) V.1, V.2, I.Lh;
RUN;

*END ;
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Transformator naprazdno

Zjednoduseny transformator naprazdno
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Transformator naprazdno

Reseni simulaénim programem DYNAST:

RK2_1 LS2 1 LS2 2 RK2_ 2
" Y 28 L
0.9075 0.0962 0.0962 0.9075
2\ Zdroj +\LH1
—~__ | vVef=63.508k,R=0 994.4658
*: Transformator naprazdno *TR;
*SYSTEM; TR 0 0.1;

RK2 1 1-2 = 0.9075;
LS2 1 2-3 = 0.0962;
LS2 2 3-4 = 0.0962;
RK2 2 4-5 = 0.9075;
LH1 3 = 994.4658;

Zdroj > @mains 1,0 / Vef=63.508k,R=0;

PRINT (1000) V.1, V.3, I.Rk2_1;
RUN;
*END ;



Transformator nakratko

RK2 1 LS2 1 LS2 2 RK2 2
T Y Y n
0.9075 0.0962 0.0962 0.9075

Y \Z/g¥2{).1*63.508k R=0 y 552.4658

/\_/ ’

Rozdily proti chodu naprdazdno:

RK2 2 4 = 0.9075;
Zdroj > @mains 1,0 / Vef=0.1*63.508k,R=0;

PRINT (1000) V.1, V.3, I.RK2 1, I.RK2 2;




Transformator nakratko
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Transformator nakratko




Transformator nakratko

Odhad rozdilu okamzitych hodnot proudu v jednom a druhém
vinuti v horni ¢asti grafu:

I,[%] . U [%] 1
N =22
100 " 100 2

I0/100*In*Uk/100/2*sqrt (2) *2

Protoze:
* Rozdil je tvofen proudem naprazdno.
* OvSem napajeny jen napctim nakratko.

« Napé¢ti je ale redukovano v misté ndhrady pficné impedance
na polovinu postupnym tbytkem k nulovému napéti.

e V horni ¢asti grafu se ukaze rozdil v dvojnasobku amplitudy,
protoze v dolni se grafy prekryvaji.



Chod transformatoru s pripojenym
vedenim naprazdno

Parametry vedeni:

R /km=0.125Q/km
X,/ km=0.4Q/km
B,/ km=2.8 uS/km

délka= 50 km

Rv =delka*R1lf Rv = 6.2500
Xpv=delka*Xp Xpv = 20.500
Lpv=Xpv/omega Lpv = 0.063662
Bpv=delka*Bp Bpv = 0.00014000
Cpv=Bpv/omega Cpv = 4.4563e-07



Chod transformatoru s pripojenym
vedenim naprazdno

RK2_1 LS2 1 LS2 2 RK2_2 LPV RV
+ + + 4m— +
0.9075 0.0962 0.0962 0.9075 0.063662 6.250 + CPV
Zdroj —— 4.4563e-07
Vef=63.508k,R=0 994.4658
*: Transformator a vedeni naprazdno *TR;
*SYSTEM; TR 0 0.3;
RK2 1 1-2 = 0.9075; PRINT (3000) V.1, V.7,
LH1 3 = 994.4658; I.RK2 1, I.RK2 2, I.LHI1;
LS2 1 2-3 = 0.0962; RUN;
LS2 2 3-4 = 0.0962; *END;

RK2 2 4-5 = 0.9075;

LPV 5-6 = 0.063662;

RV 6-7 = 6.250;

CPV 7 = 4.4563e-07;

Zdroj > @mains 1,0 / Vef=63.508k,R=0;
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Chod transformatoru s pripojenym

vedenim naprazdno
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Chod transformatoru s pripojenym
vedenim naprazdno

Proud vedeni naprazdno, resp. jeho amplituda ve vystupu musi
byt maximalné:

V2 - U—\/%’BPV =U,, Bpy =12.574 A



Transformator nakratko
Zasadni rozdily proti modelovani
jednoduchym nahradnim schématem:

®=N-B-S  B=gx-H  [Hdl=I

\ / L
cDN.(lu.H).SN(ﬂ.:).S(N.I

— UMAG




Transformator nakratko
Zasadni rozdily proti modelovani
jednoduchym nahradnim schématem:

cD:UMAG _ Ny - Tgip + No -l

RMAG RMAG

dd

U,=N,

. 1 / 1 L gt
! dt

\UiZINZd(D

dt



Transformator nakratko
Zasadni rozdily proti modelovani
jednoduchym nahradnim schématem:

d(UMAG] d[ N -1
dd RMAG RMAG dl
U=N-—=N =N & U =L
! dt dt dt A dt
N - | 2
d( ] N-N N



Transformator nakratko
Zasadni rozdily proti modelovani
jednoduchym nahradnim schématem:

:Pricna cast

sysvar Fi;
:Nahrada Lh rizenymi

N1= 22000; 2 .
N2=110000; zdroji napeti

= * 2 .
PRE=N1/N2 : EH1 3 = N1*VD.Fi;

EH2 4 = N2*VD.Fi;

KV_PRE=PRE*PRE;
O=FI*RM-N1*I.EH1-

Lh = 994 .4658;

RM=N2*N2 /Lh : N2*I.EHZ; dd
Uil — N1
dt
' do
RMAG — U.. = R
L, - > dt



Transformator nakratko
Zasadni rozdily proti modelovani
jednoduchym nahradnim schématem:

:Pricna cast

sysvar Fi;
:Nahrada Lh rizenymi

N1= 22000; 2 .
N2=110000; zdroji napeti

= * X .
PRE=N1/N2; EH1 3 N1*VD.Fi;

EH2 4 = N2*VD.Fi;

KV_PRE=PRE*PRE;
O=FI*RM-N1*I.EH1-

Lh = 994 .4658;

N2*I.EH2;
RM=N2*N2/Lh; I
I N 2 q):UMAG:Nl'IUi1+N2'IUi2
Ruac = 1 Ruac Ruac

u



Napétove pomery:
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Proud nakratko, resp. dvojnasobek jeho
amplitudy ve vystupu musi byt:

6
2f1— > 07, . [5.. 2010 31100002
\/_U N J3:110-10° 22000

=296.91- Q—1484 5A
22



Transformator naprazdno
Rozdily proti stavu nakratko:

El 1=PRE*89.815e3*sin(100Pi*TIME) *PRE;

Zruseno:
RZKRAT 3=1E-6;



Nap¢ti a proud napajencho vinuti:
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Proud naprazdno, resp. dvojnasobek jeho
amplitudy ve vystupu musi byt:

2\610N22IZOIN =242 v Np _

[
Nl Nl " [ UN Nl

6
_2.J2.0.002.20- 10" 110000 _, o) o

J3:110-10° 22000
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Transformator naprazdno se sycenim

danvm tabulkou

Magnetizacni charakteristiky
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Transformator naprazdno se sycenim
danym tabulkou
Rozdily proti stavu modelu bez sycenit:

:Lh = 994.4658 H

:Rm = N2*N2/Lh = 1.2167e+007

:Nahrada magnetickeho odporu tabulkou

ODPOR /TAB/ 0, 1.2167e+007,
0.001, 1.2167e+007,
0.005, le8;..

RM=ODPOR (ABS (FI)) ;
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Transformator naprazdno se sycenim
danym exponencialni aproximaci
Rozdily proti stavu modelu bez sycenit:

:Lh = 994.4658 H

:Rm = N2*N2/Lh = 1.2167e+007

:Rm = N2*N2/Lh*Exp (400*Fi) ;

ODPOR /EXP/ B=1.2167e+007, C = 400;

RM=ODPOR (ABS (FI)) ;



Nap¢ti a proud napajencho vinuti:
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Transformator se sycenim danym
exponencialni aproximaci zatizeny vedenim
naprazdno
Rozdily proti predchozimu modelu:

: Vedeni

:Rv = 6.250 ohm
RIV1 3-4=6.250;

:Lpv = 0.063662 H
LPV1 -RIV1=0.063662;
:Cpv = 4.4563e-07
CPV1 4=4.4563e-07;



Proudoveé pomery:




Transformator se sycenim danym exponencialni
aproximaci zatizeny vedenim naprazdno, posléze
zKrat mezi transformatorem a vedenim a
nasledné vypnuti u zdroje
Rozdily proti pfedchozimu modelu:

: Vypnuti zkratu
RIVYP 1-1lc=1E-6+1E6* (TIME>0.11) ;

:Rk/2 = 0.0605 ohm
RI1 1c-2=0.0605*KV_PRE;

:Zkrat na druhem wvinuti
RZKRAT 3=1E-6+1E6* (TIME<O0.06) ;

tr 0 0.16;
print (1600) Vv.1,v.2,v.3,V.4,I.RI1,I.RI2,I.CPV]1;



Napétove pomery:
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Proudoveé pomery:

time [s]




Maximalni zkratovy proud, resp. dvojnasobek
jeho amplitudy ve vystupu musi byt:

2. U 221, 0 296914
JRZ +(0- L) u, (%]

Na strané 22 kV:

221, A0 Ny 14 84514
uk[%]Nl



Transformator se sycenim danym exponencialni
aproximaci zatizeny vedenim naprazdno, posléze
zKrat na konci vedeni a nasledné vypnuti u zdroje

Rozdily proti predchozimu modelu:

:Cpv = 4.4563e-07
CPV1 3=4.4563e-07;..

:Zkrat na konci vedeni
RZKRAT 4=1E-6+1E6* (TIME<O0.06) ;..

Zrusit:

:Zkrat na druhem wvinuti
RZKRAT 3=1E-6+1E6* (TIME<O0.06) ;



Napétove pomery:
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Proudoveé pomery:
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