6.1

(Mechanical stress) (Thermal
stress)

IEC (International Electrotechnical Commission)
IEC 781 “Application guide for calculation of short-
circuit currents in low-voltage radial systems” [14]

) 3 (Balanced three-phase short circuit)

2) (Line-to-line short circuit without
earth connection)

3 (Line-to-garth short circuit)
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I 1> k2

/Mﬂf—\/-\

6.1

(Zero-
sequence impedance)



6.2 (Equivalent voltage source) [4,14-15]

IEC 909 “Short-circuit current calculation in three-phase a.c. System” [15]

Non-rotating load

Sto _
Non-rotating load
Rat Xa Ry X¢ Ry X, .
— OO ——CO
Q
I cun
IT
n
li
ZK
IS
lip

HATINYDIBNAUAUTIHBINANNTARNNAS

N
"

(Ro,+iXQ> + RT+iXl) + (RLH)X)
Ry tretrl) + (xQxTx))

6.2

46
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F cU, Vj 1
¢ (Voltage factor)
6.1 [4,15]
6.1 (Voltage factor)
() Cac b Cnn
(100 V- 1 kv) ]}
) 230V / 400 V 1.00 0.95
) 1.05 i 1.00
(>1 kV-35kV) 1.10 ) 1.00
(>35 kV - 230 kV) 110 1.00
6.3 (Short-circuit impedance)
6.3.1 (Electrical system impedance) [4,14-15]

(Initial
symmetrical short-circuit power : SKQ )

(Infinite bus)
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. IO /\O( F
—C )G
Q
ICUH
J3
lio

— - --. F
Q A
cl;;
1%
() ()
6.3(H) Q
'Q Q 2Q Q
cUlg cU,q
Off [ I»
6.3( )
kQ
20t
c,M1 ¢ 1

0=+ rrte= QY



tt = (Rated transformation ratio)
3B kv

(Reactance) ZQ=1[XQ
RO
Rg=01XQ XQ=0.995 ZQ
SkQ
22 kv 24 KV
Sic = 500 MVA

4001230 V 2@ =0.352 Q, Xq, = 0.350 Q Rg, = 0.040 Q
416/240 V 2@ =10.382 Q, Xq, = 0.380 Q Rg, = 0.040 Q

6.3.2 (Transformer Impedance) [4,14-15]

2 ZT = RetjXt

TT= 106 1T

D URr A Aw
T=100% " =3

XT= -RI

M
T =
i}
PhT —

R = (Ohmic voltage)

49
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(Name plate)
6.3.3 (Line and cable impedance) [4,14-15]
ZL = RLHXL
R1 20
qn P
R, =L
‘P
QmmVn for copper
Qmm2m for aluminium
, Qmrrwm for aluminium alloy
X'L
025
X 1=2nf K1 .
0% 14
- v rJ
d =
[ =
\nrR"~* R
N) = 4TC* 04 Hikm (Permeability)

= — 4 -
X L 0(1"178]v InrJ Q/km for f = 50 H

6.2 [4] 6.3
(Busway) 4]



6.2

6.3

A
225-600
800
1000
1200

1350

120
150
185
240
300
400
500

0.1342
0.0814
0.0712
0.0568
0.0407

0.0350
0.0216
0.0186
0.0150
0.0112

(£2)

0.0764
0.0764
0.0623
0.0489
0.0417

0.155
0.141
0131
0121
0.113
0.107
0.103
0.100
0.097
0.096
0.094
0.092
0.091
0.090
0.089
0.088
0.087

Busway

mQim)

0.0350
0.0350
0.0260
0.0216
0.0186

ol
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1600 0.0367 0.0098 0.0328 00150

2000 0.0292 0.0079 0.0240 0.0112
2500 0.0269 0.0071 0.0164 0.0079
3000 0.0210 0.0057 0.0161 0.0077
4000 0.0148 0.0038 00121 0.0057
6.3.4 (Motor Impedance) [4,14-15]
1%
[
HirM ¢ 001
XiirM =
III -
IM = RMHXM
1 , UM _ 1  Vnm
ILR, I'M ILRfIM  SIM
M =
M =
M =
IRIM =
Rm/Xm
Rm/Xm = 0.10, XM= 0.995 ZM >1 MW
Rnm/Xm = 0.15, XM= 0.989 ZM <l MW

R/Xm = 0.42, XM= 0.922 ZM
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kw MW M
Cos(p =08 =09

(Positive-sequence impedance : Z1) [8-9,14-15,33]
(Negative-sequence impedance  22) (Zero-sequence
impedance : Z0)

6.4
2
3 L TE3
[4,8,14-15,33]
== zknAxl + 26

cU,J3 = ]

Re -

zk, =

1 ( e_

to-line short circuit without earth connection) : | k2 [8,14-15]

r cU- eU*
~\7k |+ ZkA--2\zkI\

(Line-to-earth  short
circuit) : /5, [8,14-15]



= ficU 1 =
(Zyto + MAL+ " 2) (1 +2Z*%1)

20=

14

M =

6.5

6.4

6.5.1 1
6.4
0 =500 MVA, mM=22 kv
22KV 400V, M= 1000 kVA, K=6 %,
PKT = 135 kW
: PVC 3x35 sgmm. 25
Ri=0529 mQ/m, XL=0.103 mQ/m.
3 F

6.6
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CUVQ 1 11x222 "0.4M2
29" = Sjp x/T= 500 \22)
0352 MQ
09952 = 0.350 mQ

>
11

) = 0.100X@ = 0.035 mQ
- Network feeder : 500 MVA
@ 000 KVA, 22 KV /400 V
3 X 35 sqgmm.
E Yk
6.4
[ ur 6 04&
7 =100% x 5T = 100x 1
=960 mQ
04

Rt: kT = PKIT x = 135X I
Vr

17T

= 216 mQ

X1=Jz2- B= 96022162

= 935 mQ

%5
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N
11

25(0.520+0.103)
13234258 mQ

Z +DZT Z F It
- &S

@ c\(én

6.5 F
x = Q@)+
= (2.2049.7)+(13; 23+2.59)
= 154341228  mQ
CaEBR mQ
T AR (].OX a>
I’k3= % n( 3* 1972)
= 1171 kA
6.5.2 2
1
6.6 M=400V, ,M=500 kVA ILRIM = 6.25
3 F
t=0
Z 1 1/°°2

M=11r HIM* StM = 6.25x 500

=512mQ



A Nework feeder : 500 MVA

‘. 1000 kVA, 22 kV / 400 V

........... LV motor group 3 X 35 sgmm.

F></V/

UM 6.6 szuuinihetinsagesinatanIsAMILN 2

= 0.922*Zm
=0.922*512 = 4721 mH
Rm = 0.42*Xm
= 0.42*47.21 = 19.83
ZM= Rm + XM

= 1083 + {4721 mQ

6.7 ) F



20)= 0,035 +0.350 MQ
ZT =216 +[9.35 mQ
Z =138+]258 mQ

K= M @@Z))]+2

(1 )
= 1529 + J1067 mQ

\zki\=' 15292 + 10672 = 1864 MQ

cuU, (1.0x400)

3= e = (vax gy 20 KA
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