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cos ¢ =0.95

a9 14 FeHEE 4

(2) Aol d71ak F-aHKle] 45

AR AGAs) e

4 6 X
eK: ZL 21 4]11"' [K 26i6)+Z’L(1_ D )X4i4
1= 1= 4

KR E-02040
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={0.104(7 =120 + 22x80 + 39.8x160 + 39.8x240)

+ 0.5026(1 -7 )x8x160}/1, 000

=2.07 (V)
Kdol glojAe] " At @ By
Ex =E;—e, =27.5-2.07=25.43 (kV) > 20 (kV)
(3) HLe A7) FsHNIe] A<
R

A543} [en]

(

2

6
= 2 [jij_f’Z’L(l_%&)XGifs
= 6
= {0.104(7 =120 + 22x80 + 39.8 x160 + 62x240)

+0.5026(1 - ﬁ%)w.gxmo}/l,ooo

=2.80 (kV)
NAjoll glojAM e A st @ Ex
Ey=E,—e¢, =27.5—2.80=24.7 (kV) > 20 (kV)

6.1 154kV

l%}ﬁ%” AEARAL HETES 9D FELO u44F Axt o yerddh
A W V| E FA

Z 10 VX Zg (100 MVA 7))

(2) 100 < 1000

100 < 1000 X Z,
) = —— (100 MVA71E)
10% V°

V=271 9V
6.11 Wet7le] ovies
Wetslel AA MRzt QA Fe W FFAREFAA gol ®W 8@

W 9%z Agekel WYAFE AN W,

KR E-02040
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4 £33 Jdydx
W7o &FMVA) v A (%)
20, 30, 45, 60, 90 10.0
Wetr] o] & H(MVA) 299 E (%)
0.6307}%] 40
0631 ~ 1.25 5.0
1251 ~ 3.15 6.25
3.151 ~ 6.30 715
6.301 ~ 1250 8.35
12501 ~ 25.00 10.0
25.001 ~ 200.00 125
6.1.2 A% dadx
(1) A==
O std AR ATLdIEx A5 E ol 2o}
¥ 5 %A Asddd s A7
A8 - J A} o) o
%;ﬁi (—LVCjA; © E’—}‘\_—T’—-Xc};ﬂ‘ﬁ‘ Zvo?:lJ]?j_}_‘_(P.U.)
3eret (kA) R1 X1
FAS/S 5,734 21.50 0.0041 0.01734

A7) QMR At FF ABSE A wdgel FoE e i 129% F

7F. 154kV 715
Zoy, = V0.417 +1.734% = 1.7818(%)

~10xE’xZy,  10x154%x1.7818

s P, Tooxio00xt2 02
0z — OIS D2 _ ) 1e48(06)(-1.7818/1.2)
10x154
. 275KV 71E
10xE*x%Z,  10x27.5°x1.7818
2= P, 100x1000x1.2 =0-123(2)
KR E-02040
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_100x1000x2.7600

e 1.1637(%)
8]

Zoyg = 5.4x(0.0801+j0.5619) = 0.4325 +j3.0342 = 3.0649 (£2)

_ 100x1000x3-0649

o158 =1.2923(%)

%ZT:10X11—050:66'66(%) : I00OMVA 7=

ZT:%:mmum : 275kV 7%
(4) S

Zap =0.45(02) = 275kV 715
~_ 100x1000x0.45

o ? 5.9504(%)

7 %A 2~(%Z) = 1.4848 + 1.1637 = 2.6485(%)
100x100

A} ThErQ 2k -
v 3% 285 (MVA) 5 G35 3,776 (MVA)
3,776
3 dEAF (kA) = —————=14.16kA
. 3% " V3 x154
@ 55kV BUS w&+&
66 . 66

7F. % 9 W 2(%7)= 1.4848 +1.1637 + T = 35.9785 (%)

N 100x 100
ZEHO]—7 Z .é_ E}Q'— Eo]: E————
U YY) 2% €% (MVA) 35 975 278 (MV A)

7F. %9 9§ 2~(%7) =(1.4848+1.1637)x2+ @+ 5.9504 = 44.5774(%)

KR E-02040
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_ 100x 100
o 1 oF = orera o - _
= = 224
o dEHstr] 2x5 gl R/ (KA) = 975 =8.16 (kA)

(2) Rxg2a GIAAE A ¢ 12.17km)
- HAANE AEAS 0 0.0549 +j0.1768(£2/km)
- AR A 12.17(km)
- AR Qs
Z, =12.17x(0.0549+j0.1768) = 0.6681 4 2.1516 = 2.2529(2)

100x1000x2.2529
%7, = — X202 9g 7004(%)

10x27.5°
@D 55kV BUS 12445
7F %I E A (%7) = 44.5774+29.7904 = 74.3678 (%)

100x100
oel 8 gk = -
. 55kV BUS ©&&3F (MVA) 713673 134(MVA)

v}, 55kV BUS wehad F(kA) = 15354:2.44(kA)

3) TFEa (Axd= A 1 22.81km)
- ARAZ AZAHS 0 0.0549+j0.1768(02/kn)
- AR A 22.8130m)
- AR dyds
7, =22.81x(0.0549 +j0.1768) = 1.2522 + 4.0328 = 4.2227(12)

1 1 4.222
%ZL = W: 55.8379(%)

10x27.5°

@D 55kV BUS 12445
7F %A I WA (%7) = 44.5774+55.8379 = 100.4153 (%)

100x100
clar Qe ak = 2
. 95kV BUS ©ehgd (MVA) = 40700 100(MVA)
- 100
t}h 55kV BUS ©ehd 7(kA) = Ezl.Sl(kA)
6.2 66kV 4%
6.21 Yz AL
(1) FA¥AL 2H 2% dud s
%Zs, = 0.614+j3.176 (100MVA 715%)
%Zsy, = 0.614+j3.176 (100MVA 7]5%)
%Zs, = 1.82+j8.779 (100MVA 715%)

KR E-02040
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Zq = %Zg x10x (kV)*/P
= 0.2675+71.3835
Zoy = %Zgyx10x (kV)*/P

= 0.7928+]3.8241
Zq = %Zg x10x(kV)*x2/P

= 0.0929+0.4804
Zoy = %Zgyx10x (kV)? x2/P

= 0.2753+j1.3278
2) $HAXA=Z

(66kV, 3% 7]1%)

(66kV, 34 7]1%)

(27.5kV, 14} 71%)

(27.5kV, 1% 715%)

7}5XE ;0 ACSR  95mrf, 6.2km

Zy = (0.7746+j1.2025) < 6.2

Zyp = (0.7746+j1.2025) < 6.2

Zy = (0.72854j2.5132) x6.2
%Z, = Z., x<P/10(kV)?

= 11.0251+j17.1155(%)
%Zy = Zoo <P /10(kV)?

= 10.3689+j35.7710(%)
Zo = %2, x10(kV)* x2/P

= 1.6675+j2.5887(02)

Zoo = %7, < 10(kV)* x2/P

= 1.5683+j5.4104(12)
(3) #H& W7

30/40 MVA, 66kV/55kV,

X/R = 18(15MVA7|% IEEE

4.8025+]7.4555

4.8025+]7.4555

4.5167+15.5818

(100MVA 7]13)

(100MVA 71&)

(27.5kV, 14} 71%)

(27.5kV, 14 7]13)

%Z = 8%

Std. 141—1993,Page 184, Fig. 4A—1)

23
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(4)

50

40

30

TYPICAL X/R

20

T

10 —

05 1 2 5 10 20 50 100 200 500 1000

SELF-COOLED TRANSFORMER RATING IN MVA

a9 15, M7l X/R Ratio

X = 18R, tan 118 = 86.82
R = 8xc0s86.82=0.4438

X = 8xsin86.82="7.9877
%Ztr = 0.4438+]7.9877 (15MVA 7]5)

= %Ztr x100+-15

X
N
|

= 2.9857+j53.2513 (100MVA 715)
= %Z, x<10(kV)?/P

= 1.2888+723.1963 (66kV, 34 7]5)
Z.. = %7, <10{kV)*/P

= 0.2238+j4.0271 (27.5kV, 14} 715)

10 MVA, 7 = 0.45Q (27.5kV 7]5)

X/R = 16(IEEE Std.141—1993 Page 184, Fig. 4A—1)
= 16R, tan 116 = 86.42

0.45 X sin86.42 = 0.44912

X

R = 0.45xc0s86.42 = 0.02807

X

Z, = 0.02807+]0.44912 (10MVA 715)

7, = Zatx100-+10

0.2807 +4.4912 (100MVA 71%)

KR E-02040
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5 MVA, 7 = 0.45Q (27.5kV 7))

X/R = 12(IEEE Std.141—1993 Page 184, Fig. 4A—1)
X = 12R, tan 112 = 85.236

R = 0.45%c0s85.236 = 0.03737(£2)

X 0.45 % sin85.236 = 0.44845(2)
Zat = 0.03737+j0.44845 (5MVA 7]3)

7. = Zatx100-+5

at
= 0.7474+]8.9690 (100MVA 7]5)
(5) A=
O HAAA : Cu 110mr
Z, = 0.1114+j0.2116[C2/kn]
@ A=
7} S/S - SP @ 29.3km
Z, = (0.1114+j0.2116) < 29.3
Y. S/S - SSP @ 21.7km
Z, = (0.1114+j0.2116) < 21.7

3.2640+;6.1999

2.4174+j4.5917
(6) -3t
T4: P = 6,857kVA, cos® = 0.95
Zlt = V?=P sind = 0.31
= 110.2888 £ 18.1948

= 104.7743+)34.43765(Q) (27.5kV, 14 715)

%Zlt = Z1txP/10(kV)?

= 1385.4455+j455.3739(%) (100MVA 7]3%)
71t = %Zltx10(kV)*/P
= 603.5000+]198.3609(£2) (66kV, 37 713%)

Md: P = 9,884kVA, cos® = 0.95

7t = V2=P sind = 0.31

76.5125 £ 18.1948

72.6869+j23.89103(Q) (27.5kV, 14 7]1%)

KR E-02040
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%Zlt = Z1t <xP/10(kV)>?

= 061.1493+j315.9145 (100MVA 715)
ZIt = %ZItx10(kV)*/P
= 418.6766+j137.6124 (66kV, 34 7]15)

622 AHAAL

(1) 66kV 77

0.7928+)3.8241

4.5167+j15.5818

dd WA 0.2675+]1.3835
| sz | 4.8025+17.4555

F

FA¢ A | 1.2888+i23.1963 | A& WSr7] | 1.2888+i23.1963
[ S ] 6035000+j198.3609 [ & 8k ]4186766+{137.6124

7Z,= Z,= 5.1252+]8.463
Zo+7,+7Z,= 15.5601+]26.3306 = 30.5845(Q2)

_ 3E _

KR E-02040
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LACE ISP
0.6140+33.1760
11.0251+j17.1155
F
2.9587+j53.2513 2.9587+j53.2513
1385.4455+j455.3739 961.1493+j315.9145

%Zep = 11.7660+19.4268 = 22.7121(%)

_ 100xP 440.293(MV A)
S Wiy
o= —25 = 385160
S Zxv
(2) 55KV WA F
@© Wsk7] 22 &=
B 0.0929+j0.4804
| sadz | 1.6675+]2.5887
EEER S 0.2238+j4.0271
F
B 104.7743+j34.4365

Zep = 2.272T+j6.7202 = 7.0941(Q)

Igp = ZE =3876.5(A) (27.5kV 715)
sf
Igp = 38726'5 = 1938.2(A) (55kV 7152)

KR E-02040
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o
o o LU
=)
>,

[
>

]

3

54

0.0929+j0.4804

1.6675+)2.5887

R 0.2238+j4.0271 |58 W7l 0.2238+j4.0271
|
F
58t 104.7743+)34.43765

Zep = 1.9982+j4.

Igp = —— = 5235.6(A)
ZSF
Igp = 52?;5'6 = 2617.8(A)
(3) 275kV et

A

D AT ¢

7h W7

‘ 3 %

RS

E
ZSF

KR E-02040

3521.6(A)

8575 = 5.2525(Q)

(55kV 7132)

(27.5kV 71%)

0.0929+j0.4804

1.6675+)2.5887

0.2238+)4.0271

0.0265+j0.4492

= 2.0107+j7.5454 = 7.8087(Q)

28

(27.5kV 7))



o owsbr] 2 A

B WA | 0.0929+0.4804
[ sad= | 16675+j2.5887
| EAE WA 0.2238+j4.0271

| RS M1]0.2238+§4.0271

0.0265+j0.4492

F
Zsp = 1.8988+j5.5319 = 5.8486((2)
g = ——= 4701.6(A) (27.5kV 7]5%)
SF
6.2.3 T4 (AFEWHA A 293k A F)
1) =+

0.0929+]0.4804
|
| xaxz | 1.6675+]2.5887
| g wgl | 0.2238+j4.0271
|
ISR 0.03737+]0.44845
|
R

3.2640+j6.1999
F j<

Zep = 5.2856+]13.7445 = 14.7258(Q)

Igp = Z%F = 1867.5(A) (27.5kV 7]13)

KR E-02040
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L BSH7] 20 & A

(o
N

S

0.0929+j0.4804

1.6675+)2.5887

0.2238+j4.0271

il
R
o
e
O
<
N,

0.2238+j4.0271

0.03737+j0.44845

3.2640+j6.1999

Zsp = 5.1737+j11.731 = 12.8212(Q)

lp = —— = 2144.9(A) (27.5kV 7))
ZSF
@ Awk7] A
7F WSkl 1d & A A

0.0929+;0.4804

1.6675+j2.5887

0.2238+j4.0271

0.03737+j0.44845

1.6320+j3.0999
F j<

Zsp = 3.6536+)10.6445 = 11.2541(Q)

ISF

—— = 2443.5(A) (27.5kV 715)
ZSF

KR E-02040
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o owsbr] 2 A

e x| 0.0929+j0.4804
|
| HAME | 1.6675+j2.5887
|
[ FAe W] 02238+j4.0271 [ FE W] 02238+§4.0271
|

oA RS 0.03737+)0.44845

A = 1.6320+33.0999

2047.7(A) (27.5kV 7]5)

0.03737+j0.44845 - T 0.03737+j0.44845

3.2640+j6.1999

Z, = 0.044344j0.4236
o A, 9ds e
7Z,= 7,= 51737T+j11.731 (7] 741, ®sk] 2t @A)

Zo+7Z,+Z, = 0.04434+]0.4236+2 (5.1737+]11.731)

= 10.3919+j23.8856 = 26.0482(2)

E

KR E-02040
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624 B 40 (AEAd80A 21.7kn A F)

| e W | 0.0929+j0.4804

1.6675+j2.5887

ERC 0.2238+4.0271
|

RN 0.03737+j0.44845
|

BEEEE 2.4174+j4.5917

Zep = 4.4390+)12.1363 = 12.9227(Q2)

E
I = T = 2128.0(A) (27.5kV 7152)

@ W7 20 HA

s WAL | 0.0929+§0.4804
FANE 1.6675+12.5887
FA4 WG| 02238+54.0271 | FAE W7 | 0.2238+§4.0271
w3 W7l | 0.03737+j0.44845
[ AAHE | 24174445917
F %
Zop = 4.32714710.1228 = 11.0088(Q)
E ==
I = —— = 2498.0(A) (27.5kV 71%2)
ZSF
KR E-02040
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0.03737+j0.44845 - W7l 1 0.03737+j0.44845

2.4174+j4.5917

Z,= 7,= 4.3271+j10.1228 (R1SH7] 20 :A))
Zo+7Z,+7Z, = 0.04601+]0.4159+2 x (4.3271+]10.1228)
= 8.7001+j20.6616(Q2) = 22.4186(12)

E
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