In[1]:= pom= pom
Renove ["d obal * %" ;
O f [Fi ndM ni rum : sszero];
$Hi storyLength = 2;
Set Di rect ory [Not ebookDi rectory [11;
Of [NIntegrate::ncvb];

in7:= Rs =0.001;
Ls = 0. 000001;
L = 0. 000000173;

R, = 0. 000669;
R, = 0. 000669;
Rs = 0. 000669;
Ampl = 500. ;
w=314.;

2 % Pi
T= )

w

utl =Ampl *Sinfwxt];

2
ut2 = Anpl *Sin[w*t ——];
3

27
ut 3 = Anpl *Sin[w*t +—];
3

uty o =utl-ut2;

uty g =utl-ut3;

utz o =ut3-ut2;

Grin = 0. 00008;

Lg; =10+0*Sin[0. 1 xw=*t];
SeedRandom[17];

Lg, =10+0xSin[0.08 *w*t + Random[]1];
Lg; =10+0%Sin[0.11 *w =t + Random[]];
a = 0. 05;

(xpri padne 0.0005%)

10 = 10 (*Ax);

¢0 = 0. 0001;

¢1 = 0.0001;

PO = 1000;

A = 40;

B =10 (*V na cm);

g0 = 100. ; (*poc vodi vost )

in3s)= ClearAll [derg];
derg[i_, g_, Lg_1:= Mdule [{ena, den, nom},

(2
ena = E[E);
den = (—¢0—¢1*E('°’*Abs[i]));
i? i?

nom=g-Grin- —— 4 (l-ena) - — xena;

g* (A+BxLg)? PO
nom
den

]:



2 | compelArcFurnace3f.nb

In[37]:=

In[39]:=

Out[51]=

1 0.5 0.4
mat M el =[

0.5 1 0.5]; (xMatrix of relative nutual inductances =)
0.4 0.5 1

dersis = {i{"[t], i [t], i3 [t1};

uf :=Union[Flatten[#]] &
rceg: = {galtl *Us[t] =ialt], gu [t]==derglis[t]l, gultl, LO,]1, 02[0] =90} &
rg = uf @ (rceg /@ Range [3]);
rcePrivod : = {Uing[t] -ug[t] == Rsy*iug[t]+L» (matMel.dersis)[[#]], i&[0] =0} &
rp = uf e (rcePrivod /@ Range [3]);
rTrafo[{kl_, k2_}]1:=
fuing[t]-uing[t] =Ls*iki k2" [t] +iksk2[t] *RS + Uty k2, ik1,k2[0] == 0};
rT=ufe(rTrafo /e {{1, 2}, {1, 3}, {3, 2}});
r123 = {0 =iq[t]+iq2[t]+ia3[t], i2[t] =iga[t]+ig2[t], ia[t]=-ig2[t]+iga[t]}
rDohr = Union[rg, rp, rT, r1237;
nezname = Uni on[Cases [rDohr, _[t], {0, o}] /. {a_'[t]=a, a_[t] = a}l;
tmax =5T,
res = NDSol ve [rDohr, nezname, {t, O, tmax}, StartingStepSize »107*°, MaxSteps - 10°,
Sol veDel ayed - Fal se, MaxStepSize » 1073 T, AccuracyGoal - 6, Preci sionGoal ->4][[1]];

Pl ot [Eval uate[{i1,2[t], i1,3[t], ig2[t]} /. res],

{t, tmax - T, tmax}, PlotRange -» Al |, AxesLabel - {"t [s]", "i123 [A]"}]
i123[A]
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