U= 110kV

e — 1
TWP U, =20kV w1 w2
L2 1100 m L3 550 m
2 3
NA2XS2Y 150 mm? 4 5
L1 13100 m
2
2% NA2XS2Y 500 mm W3 Wd
L4 790
m L5 170 m L6 400 m 8 W5
6 7
L7 550 m
9
W6 W7 w8
L9 L10
L8 950 m 240 m 290 m L11 495 m
10 11 12 13
w9 W10
L12 150 m
14




Data Formulae {(IEC 60909-0:2018) and calculation Impedance
0
Metwork feeder Q u P
Ung = 110KV (B) Zmy = fa"ng .l2= 1,-_1'””“' | 20KV ) Fny=0.2189
[ 3
. 3.1 3 .10,5ka | 110KV |
Iig =10,5kA ¥2 ook : :
£ = fmax = 11 A-Dt=¢2; Ry =01 Xy
—_—
Rg =0.1Xg 1+ (RaiXg)
. Z .. =00219+j0,218 8
Zoy =R+ Fiy -
Transformer TWP 2 . p 2
Srwe =215MVA (7) Trye =—K_ Utwery _ 12% |20 kV) _
Urwrpssy = 110KV TP~ 900%  Stwp 100% 3L5MVA Zrwp =15238
LUrmwpLy = 20kY 72 6% (20 w]z
st TWPLWY 1 = ! =
iy = 12% (8) Rryp = . =L = - - Brwep=0,076 2
r 100 % Smwe  100% 315 MVA
gy = 0.5%
(9) Xrwe =+ Z8we — Ffwe Xy =15210
Zrwe = frwe + Bwe Zryp =007 2+ 15219
(128) gy - 225 o 0.9511  _posag

1+0.6-xryp  1+0.6-0,11985

Zrwek = ETZmwe

Zrwer =0,074 3414837

Wind Power Station Units WD
Savp = Z5MVA

o = Urnwowy = 20KV
IyDmax =388 A

Lowpmax =12-Tayp #
vy =17 RByp =01 Xwp

=3 T —_—
(28) Zyp = V24w Uirwpny _ ¥2-17-20kV
‘-E".'n'u'Drnax \IE'D,SSB k&
(29) Zwo = RByowo +j:|-—‘2"m'!LD_~2
*-,II‘-{HWDLYWD,I

Ty =T1548 7

Zyp =T 1194+71193 6

Wind Power Station Units WF
Sane = 25MVA

Unwe = 20KV

Lwwe = Towemae =13 - Tawe ®

Towe = Sowe___25MVA
V3 -Uwe V3-20kV
Toowe = JowEmax =13 Lwe =13 7217 A=0382 A

=T21T A

Ly =

Cable L1
MAZXS2Y 500 mm?
R'=006810%m

I'=0102 Q/km

Two parallel cables:

1 )
Z,1=(0,0681+0,102) Q/km-13,1km

Z; 1=0,446 1+ 0,668 1

Cable L2 to L12
MAZXS2Y 150 mm?
R'=0,2110&m

X'=0122 (km

,=1(0,211 +j0,122) O/km-1,1 km

3 = (0,211 + j0,122) Q/km-0,55 km
¢ = (0,211 + [0,122) Q/km-0,79 km
= (0,211 + j0,122) O/km-0,17 km
Z,;= (0,211 + [0,122) Q/km-0,4 km
Z,;= (0,211 + [0,122) Q/km-0,55 km
Z5= (0,211 + j0,122) Q/km-0,85 km
Z,5=1(0,211 + [0,122) Q/km-0,24 km
Z, 49 = (0,211 + j0,122) Q/km-0,29 km
Z, 4y = (0,211 + j0,122) Q/km-0,495 km
Z42 = 10,211 +j0,122) Q/km-0,15 km

r|_f\-| '_|_N r|_I\-| '_|_N

£n

Z,,=02321+(0,134 2
Z,5=0,116 1 + j0,067 1
Z,,=0,166 7 + j0,096 3
Z,5=0,0359 + (0,020 7
Z,,=0,084 4 + 0,048 8

]

Z,7=0,116 1 + j0,067 1
Z,3=0,200 4 +j0,115 8
Z,4=0,050 6 + (0,029 3
Z,,0=0,0612 + j0,035 4
Z,47=0,104 4 + j0,060 4
Z,42=00316+j0,018 3




*Note all cables except ZL1 are neglected on purpose.

Zoy F1 Lrwek F2 £, =] Lyp = Ly 13
r——F—r+— +——"_ 1 1

i
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Figure 19 - Equivalent circuit diagram for the calculation of the short-circuit current at
the location F1 without the consideration of the internal wind power plant cables
(values are related to the 20 KV voltage level), variant 3

The absolute elements of the 3 by 3 nodal impedance matrix in the 20 KV voltage level are:

0,2171 01976 0,1882
Z-{01976 15318 14590 [0
0,1882 14590 20806

The partial short-circuit currents without the influence of the wind power station units WF
becomes with Z,g; = Z;; (f = 1...3)

U, U i 11-20kV_ 110kV [ 20KV
Ik ——>n_._md [ ] = 10,637 kA
IO = 3 Zerr Un Bye 3021710 20kV 110KV
cU, 11-20kV
I - — 8,292KA
kF2WFo = " Zira \Ilu— 3153180
Up 120KV _oocn

I = = =6,
KFEWFO ™ B Ziea W3 {208060

The partial short-circuit currents of the five wind power station units WF for short circuits at F1
to F3 are:

.1 —_
WP

Zwe | 5 rqe —— —04067kA — ~0,073 9kA
Zrwex + 211+ Zwe | frTwe 2,9

" Zy3
Irwr =Z—'5'fskWF'
11

Zywp

__SWP_ 5 1 = 0,446 8KA
Zi+Zwe|  °

- £33
Iypawr = 5'5'Isl-:WF =

Lawr =%'5'I¢;MF =0,463 1kA

33



My Admittance Network:

My Y Matrix:

1 1 Yip= ; V3=
Y= -1- + XFMRZ_IEC 4
ZqECcOmm  XFMRZ IEC 3,
1
1 1 1 Yo =
Yy = | —— Yy,=-1- + B [ZLI L1B Cables OhmJ
XFMRZ_IEC iy, ZQtIECOhm  Z11_L1B_Cables_Ohm .

1 1
) 1 Y3 3= 1 -
Y= ZwD ohm  ZL1 L1B Cables Ohm
5

¥3=0 211 11B_Cables_Ohm

Yol [¥a] ¥4
Y= | [Ya] |2 [V
[Vai [¥3d [V 0.1954 -0.0293 0.0279

Zmat=Y ~=|-0.0293 0.2271 -0.2163
0.0279 -0.2163 0.9712




