PRILOHA:

Priloha ¢. 1: Vzorové vypocty vykonov

Zadané hodnoty - vedenie 400 kV

U1 = 241. 2486 » Exp [I « 0 »Degree]
U2 = 221.7136 » Exp [T » 23. 18396 » Degree]
T1 = 2081171« Exp [T » 19.93042 « Degree]
I2 = 2,079759 « Exp [ » 22.34012 « Degree]

z41.249
203.809 + 87,2652 1
1.95652 + 0.709427 1

1.92366 + 0.790525 1

Zadané hodnoty - vedenie 110 kV

In[1]=

Out[{]=

Dufzj=

Dt =

Ot [4]=

U1 = 75.94848 » Exp [T » 0 » Degree]
U2 = 69.29182 » Exp [T« 10.43231 » Degree]
I1-0.71272 « Exp [ + 10, 32051  Degree]

12 = 0.706856 » Exp [Lr9.774925 « Degree]

75.9485
65,1464 + 12, 5469 1
0.701189 +0.127687 1

0.696594 + 0, 120009 1

Zadané hodnoty - vedenie 22 kV

In[1]=

Out[{]=

Oz

Out =

Dut[4]=

U1 = 148. 2067 » Exp [T » 0 » Degree]
U2 = 144. 2608 » Exp [T «5.245947 « Degree]
I1-1.36149 » Exp [I +5.115166 » Degree]

I2 = 1,343314 » Exp [I »4.553764 + Degree]

148.207
143.657 +13.1899 1
1.35607 + 0.121395 1

1.33907 + 0. 106652 1

Vykony na zaciatku vedenia

S1=U1+I1

472.009 +171.148 1

P1=Re[51]

472.009

01 = Im[§1]
171,148
$11 = List [Rbs[S1], Arg[S1] « (180 /Pi)]

{502.08, 19,9304}

Vykony na zaciatku vedenia

Infs]:=

Outfs]=

Infl:=

Dt ]=

Inf]:=

Out[l=

Inf&]=

Out[2]=

§1=U1+I1

53.2542 +9.69763 1

P1 - Re[51]
53.2542

01 - In[51]

9.69763

S11 = List [Abs[S1], Arg[S1] « (180 /Pi)]

{54.13, 10.3205}

Vykony na zaciatku vedenia

Infsl=

Outfs]=

Infe]:=

Out =

In[]:=

Out =

Infa]:=

Out[2]=

S1=U1xI1

200.978 +17.9915 1

P1=Re[51]
200,978

01 = In[51]

17,9915

S11 = List [Abs[S1], hrg[S1] « (180 /Pi)]

{201.782, 5.11547}

Vykony na konci vedenia

82 =-U2xI2

323.059 + 329,023 1

P2 = Re[§1]

472,009

02 = In[§1]

171.148

522 = List [Abs[S2], Arg[52] « (180 fP1)]

{461.111, 45.5241}

Vykony na konci vedenia

Infa]=

Out[a]=

In[10]:=

o0}

Inff{]=

outft1]=

In[12]:=

out[12]=

82 - U212

45,9646 + 16,9163 1

P2 = Re[51]

53.2542

02 = Im[51]

9.69763

§22 = List[Abs[52], Arg[S2] « (180 fPi)]

{48.9793, 20,2072}

Vykany na konci vedenia

Infa]:=

Out[2]=

In[to]:=

oo}

Inlf{]=

ot}

In[12]:=

1]

82 = U212

190.96 + 32.958351

P2 = Re[51]

200.978

02 = Im[S1]

17.9315

8§22 = List[Abs[52], Arg[S2] « (180/Pi)]

{193,788, 9.79971}

Obr. 1 Vzorové vypocty vykonov




Priloha ¢ 2: V/yjadrenia elektrickych parametrov a ich vzorové vypocty
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Obr. 2 Vyjadrenie impedancie a admitancie pre vedenie 400 kV



4= ROVl = T2 # T+ 1o (L + T+Z) — 11
oufpd= -3y + [L+TZ) 1z + T

mizl= —14 + (L+TZ) 1z + T

ouEsl= -I1 + [L+TZ) Tz + Tge

nEz= ROW? = Uga + 12 # Z — Ugr

Ozl Z 1p - Ogy + Ugs

npa= Solve[ {Rovl == 0, Rov2 == 0}, {¥, Z}]

_ = _i—l - -i—i = Ufl - UfI
Out[19]= {{Y — Ta ;2= 5 }}

Obr. 3 Vyjadrenie impedancie a admitancie pre vedenie 110 a 22 kV



Zadané hodnoty - vedenie 400 kV (L1)

ULl = 239.9426 «Exp [I~ 0« Degree]
UE2 = 214.4031 » Exp [I« 24.7088 » Degree]

I1 = 2.18393 +Exp [I+21.5592« Degree]
I2 = 2.184518 « Exp [I » 24.26 » Degree]
239,943

194,773 +89.62191
2.03114 +0.802512 1
1.9916 +0.89757 1

ROV1L = —T1+UEf2 (¥ (1+ (SZ¥) /364 (ZX)"2/7216))+ 12 (1+ (¥Z)/2+ (ZX)" 27 36)

] ] ([ EBEYZ Y% zE
(-2.03114 - 0.S02512 4) + (194.773 +S52.621021 ¥ |1+ —— +
| 36 216

(. Tz Y%z
|+(1.9916+0.897571) 1+ — +
| 2 36

ROV12 = —-Uf1 + U2 {1+ (YE) f 2+ [(EX)"2/36) +I2(E(1+ (YZ)F6]]

. ¥ Z o TE ¥EEZ
-239.943 + (1.9916 +0.897571) Z [1+—] + (194,773 +89.62191) |1+ — +
6 | z 36

riesenie = Solve[{ROV¥11l -- 0, ROV12 -- 0%}, {¥, 2}1]
Solve:ratnz : Solve was unable to solve the system with inexact coefficients, The answer was obtained by solving a corresponding exact

{{¥ -+ 0.0000875117 - 0.0004544587 1, Z - 3.05079 - 45.7808 1), {¥ -+ 0.0520815 +0.7833371, Z+ -1.51246

¥l =riesenie[[1, 1, 2]1]
Y2 = riesenie[[2, 1, 2]1]
Z1 = riesenie[[1, 2, 2]1]
£2 =riesenie|[2, 2, 2]]

0.0000875117 —0.0004544587 1
0.052Z0815 +0.7833371
3.05079 - 45,7808 1

—-1.51246 +22.85181

Admitancia Impedancia
List[Abs[¥1], Arg[¥1] » (180/Pi)] List[Ab=s[Z1], Arg[Z1] » (180/Pi}]
[0.000462835, -79.101} {45.8823, -86.1875}
List[Abs[¥2], Arg[¥2] » (180/Pi)] List[Abs[Z2], Arg[Z2] » (180/Pi}]
[0.785067, 86.1962) {22.9018, 93.7866}

Obr. 4 Vzorovy vypocet impedancie a admitancie pre vedenie 400 kV




Zadané hodnoty - vedenie 110 kV (L2)

Zadané hodnoty - vedenie 22 kV (L3)

"= yg11 - 79,948 « Exp [I+ 0+ Degree] M= y£11 - 148.207 « Exp [ + 0+ Degree]
U£22 - 69.292 +Exp [T +10.432 « Degree] UE2Z = 144, 261+ Exp [I+ 5. 246 » Degree]
T11 = 0.7127 + Exp [T « 10. 321 + Degree] I11- 1.3615+Exp [I +5. 1155 » Degree]
I22 = 0.7069 + Exp [I+9.7749 » Degree] 122 = 1.3433 « Exp [I «4.5538 » Degree]
oupEEE 75, 948 owfi= 14&. 207
OutlEEE 68, 1466 + 12, 5466 4 Owf= 143,657 + 13,1901 1
out[z7}= 0.701168 + 0.1276589 1 mut[3]= 1.35608 +0.121396 1
out[ze]= 0.696637 + 0.120016 1 out[4]= 1.33906 + 0. 106652 1
In[zo]= ROVL3 = UE22YY + I22 {1+ ¥YZZ) -I11 = ROV1F = UE2Z YY + 122 {1+ YYZZ) -T11
Oulzo= (-0.70L168 - 0. 127689 1) + (68,1466 + 12, 5466 11 YT + (0.696637 - Owfl= (-1.35608 - 0.121396 1) + (143,657 + 13,1901 1) ¥T + (1. 33906 + 0.
Infz0]= ROV14 = U£22 + T22 ZZ - Uf11 In[i]= ROV14 = UE22 + 122 Z7 - Uf11
Outfl= (—7.800L36 + 12, 5466 1) + (0. 696637 + 0. 120016 1) 22 Outf]= (-4.55026 + 13,1901 17 + (1.33906 + 0, 106652 1) 22
InE]= riesenie = Solve[{ROV13 :- 0, ROVIL -- 0}, {¥¥, ZZ}] In[]= riesenie = Solve[{ROV13 :- 0, ROVI4 == 0}, {¥¥, ZZ}]
Solve:riratnz @ Solve was unable to solve the system with inexact coefficients, The ai Solverratnz : Solve was unable to solve the system with inexact coefficients, The an:
o= {{¥T - 0.00005965453 + 0, 0001010354, 22 — 7.56246 - 19,3648 1)) on[Fl= {{¥¥— 0.000114523 + 0.0000924555 1, 22 — 2. 59709 - 10,0571 43}
In[3]= ¥¥ = riesenie[[1, 1, 2]] In[z]:= ¥¥ = riesenie[[1, 1, 2]]
ZZ = riesenie[[1, 2, 2]] ZZ = riesenie[[1, 2, 2]]
ut[zzl= 0.0000596543 + 0.000101035 3 out[3]= 0.000114523 + 0.0000994555 1
OufzEe 7.56246 - 19,3645 1 OwE= 2. 59709 - 10,0571 1
Admitancia Admitancia
Infz4]= List [Abs[¥Y] « 106, Arg[XY] + (180 /Pi}] In[ii]= List[Abs[Y¥¥]~ 106, Arg[YY] » (180 /Pi}]
ouf= (117,332, 59, 44110 owfiol= {151,929, 40,9073)
Impedancia Impedancia
Ini5]= List [Abs[22], Arg[ZZ] « (180 fPi)] Infiz]= List[Abs[Z2], Arg[ZZ] ~ (180 /Pi}]
oupEE (20,9, 67,9019} ouizl= {10,387, —75.52061

Obr. 5 Vzorovy vypocet impedancie a admitancie pre vedenia 110 a 22 kV




Priloha ¢. 3: Grafické zobrazenie signdlov v Case

¥elitina: U Peak [¥]
400,3- 271,50
00,0~ 12390'38
200.0-
100,0-
0.0-
-100.0-
-200,0- O
Det
-300,0- () Info
- Ob.
-409.35, 1 1 I I I 1 @
238 238 239 240 241 242 242
[+]
¥elitina: | Peak [A]
a7 14562
3,000- 1.3186
0,001
2,000~
1.,000-
0,000
-1.000-
-2,000- () Det.
3,000- () Info
Ob.
'3'?BD_| 1 1 I I I 1 @
] 238 238 239 240 241 242 242
Obr. 6 Casovy priebeh signalu vedenia 400 KV pre fazu L1
¥elitina: U Peak [V]
126.8= 95,05
100,0- 9411
016
7E.0-
50.0-
25,0
0.0-
-25,0-
-50.0-
750- LB
00,0~ @i
Ob.
1247 1 I I I 1 @
240 2.4 242 243 244 245
[+]
VYelitina: | Peak [A]
11875 1,3560
1= 0.9553
0,800 -0,0020
0,600~
0,400~
0,200
0,000
-0,200-
-0.400-
0600~ ()Det.
0,800~ " info
-1,000-
y Ob.
1,158 1 I I I 1 @
] 240 241 242 243 244 245

Obr. 7 Casovy priebeh signalu vedenia 110 kV pre fazu L2




¥elitina: U Peak [¥]

= 161,30
200,0- 135,73
202
150,0-
100.0-
50.0-
0.0-
-50,0-
1000~
1500~ {_)Det
-200,0- () Info
Ob.
-252.0= | | | | | ©
287 288 289 2.90 291 2492
[+]
¥elicina: | Peak [A]
el 12708
2,000~ 1.2830
1.500- 0,0001
1.000-
0,500~
0.000
-0,500-
-1.000-
O Det
-1.,500-
O Info
-2,000-
g Ob.
-2,304-, 1 1 1 1 1 ©
8] 287 288 289 2.0 29 292

Obr. 8 Casovy priebeh signalu vedenia 22 kV pre fazu L3




