ORTA GERILIM HATLARINDA GERiLiM DUSUMU
PROBLEM:

Sekilde gosterilen 30 kV’luk bir havai hatta gerilim dlisuminun %10
degerinden az olmasi icin hat iletkenlerinin norm kesiti ve § faz
acisi ne olur? (k=53m/Qmm?)

{ =40 km

r=0,27Q/km-faz

U=30 kV x=0,37Q/km-faz

€=%10 [=97,5A
cos¢ =0,75 (end)




ORTA GERILIM HATLARINDA GERiLiM DUSUMU

PROBLEM: Faz basina R ve X degerleri;
¢ =40 km
r=0,27Q/km-faz i R=r.1=0,2740
U=30 kv x=0,37Q/km-faz = 10,8 Q/faz
€=%10 1=97,5A
cosp=075(end) X = x.l = 0,37.40
Hatirlatma: vV =v +j6v = 14,8 Q/faz

6, = X.I.cosp-R.1.sing

v' = R.I.(cos@ — jsing)+X.I (sing + jcosp )
v’ =10,8.97,5(0,75 — j0,66) + 14,8.97,5(0,66 + j0,75)
v' =1743,57 + j386,21 V olur.



ORTA GERILIM HATLARINDA GERiLiM DUSUMU

¢ =40 km

r=0,27Q/km-faz l
U=30 kV x=0,37Q/km-faz

€=%10 1:97’5A
Ders 2’den hatirlanacag Gzere; cos® =0,75 (end)
0/8_1003_100.I.P (o) 10011
O V.  3kqV? P 0 g — L.1.cosp f((p)
P = \/§.U.I.Coscp =3.V.l.Cos@ qu
100.1.1.cosg
q= (@)

k %eV



ORTA GERILIM HATLARINDA GERiLiM DUSUMU

¢ =40 km

faz gerilimi : V

r=0,27Q/km-faz 3
U=30 kV x=0,37Q/km-faz i — 30.10 — 17310V
£=%10 1=97,5A V3
cosg =0,75 (end)
100.1.1.cose ()
v=R.I.cosp + X.I.sing =
1 k %eV @

X
v=R.I.cosp(1l+—tan
Pl TRt - 100.(40.103).(97,5).(0, 75

fo =(1+-tangp) dersek; 53.10.17310
(2,2)

14,8 0,66
fo= (1 " 10,8x0,75> =22
q =70,14
mm? bulunur



ORTA GERILIM HATLARINDA GERiLiM DUSUMU

f ilimi : V 30.10° 17310V
az geriiimi : = =
{ = 40 km g V3
r=0,27Q/km-faz L .
U=30kV  x=0,370/km-faz v =v+j6,
£29%10 [=97 5A
cos9=0,75(end) V' = 1743,57 +j386,21V
)
tan 6 = z
VZ + v
386,21

tand = 1o 0 ¥ 1743.57

tan 6 = 0,02 0=1,17°



Dalbudak Sebekelerin Hesabi

Sekildeki Cu iletkenli yer alti kablo sebekesinin
kol kesitlerini hesaplayiniz. Sekilde gdsterilen
akimlar watth akimlardir ve izin verilen gerilim
disimu % 5’tir.

£1=15Dm

220:23{:\;' 125 1115

30m 30m




Dalbudak Sebekelerin Hesabi

v=11Volt
V= Rwa((p)

f1=1sum

50m 50m
—_— —_—
220/230 V 125 115

104




Dalbudak Sebekelerin Hesabi

m; = 50.125 + 50.115 + 50.110 = 17500 A.mt
m, = 50.65 + 40.50 + 40.40 = 6850 A.mt

ms = 40.25 + 30.14 + 30.8 = 1660 A.mt - % T &
m, = 30.15 + 30.5 = 600 A.mt o

ms = 40.45 +40.27 + 60.15 = 3780 A.mt

i1=15:m1

50m 50m
. .
220/230 V 125 115

104 A




Dalbudak Sebekelerin Hesabi

A 2 (bm, + 2
— . m, ( my cm, a 4
@
z
l
13'4 — (13 ms l4.m4)
mp
434 =13% 100.1660 + 60.3780) 11=1snm

6850

/13_4 =62 Amp.Mt ] 185 l 115

104

7 100m




Dalbudak Sebekelerin Hesabi

l
Aos= {2 llsms + (I + 1, ). (mg +my )

1

150
A ,s= \/ —>-[140.3780 + (130 + 62). (6850 + 40.62)]

A, ;=143 Amp.Mt bl
l1 + A 2.5 uzunlugunda V ise @ j}“ 5“_'“}
ll uzunlugunda V; 2201230 v | 125 115
Buradan, i i
_ Lv  150.11
1T ¥4,, 150+143 v1 = 5,6 volt
mq 17500

q1 — —K = .0,017

- 56 q, = 45,8 mm?

L7 100m?

.\I

m 30m 30m

N e




Dalbudak Sebekelerin Hesabi

q, = 45,8 mm?

q1y = 50 mm? segilebilir Bu durumda;

v, = Mg = 129 4017 = 595 volt olur
qin 50
Hattin kalan kismi igin GD; 1 = 150m

50m 50m
11-5,95 = 5,05 volt @ = =

220/230v | 125 115
104

olmalidir.

5A




Dalbudak Sebekelerin Hesabi

~ 5,05 ' 1 =150m

50m 50m

qs = 11,68 mm? 220.*2301:\ T | s

10A

qsy = 16 mm? segilir




Dalbudak Sebekelerin Hesabi

l, + A 5, uzunlugunda 5,05 ise S 130.5,05
L, uzunlugunda vV, o 130 + 62

v, = 3,42 volt olur..

m, 6850

q, = V_ZK = 3 42 .0,017 £1=15ﬂm >
50m 50m 50m

qr = 34,05 mm? 2201230vi 125 Fl 0

2 e 104 ha 4:'
q-n = 35 mm* secilir % ,;,a\ g
m 6850 — p— o
’U’2= —2K= —0;017=3,32V v3 v4. 5, 05’ 3, 32

35
2l v3 = v, = 1,73 olmall



Dalbudak Sebekelerin Hesabi

gz = 15,31 mm?*

qsy = 16 mm? segilir ;- .
50m 50m 50m
@ s | ms l e N it i Aass
220/230V 125 115 110 :
my K => 600 0017
=5, 0 T T3

qs = 5,89 mm?* quy = 10 mm? secilir %



6.12 A 60 Hz three-phase transmission is 175 mi long. It has & total series impedance
of 35+ 7140 Q and a shunt admittance of 930 x 10~5,90° S. It delivers 40 MW
at 220 kV, with 90% power factor lagging. Find the voltage at the sending end
by {e) the short-line approximation, (b} the nomial-~ approximation and
{c) the long-line equation.

Solution:
I = 175 mi
Z = 354740 = 1443, 75.96° 0
Y = 830x10%§
40, 000
Ig =

POy SO il a
7 T = 116.6,—25.84% A

{a) Using the short-line approximation,

Vs

127,017+ 116.6,=25.84" x 144.3,T5.06° = 127,017 + 10, 788 + 512, 012
138,408, 5.35° V
[Val = +3x13%408 = 230.73 kV

{b) Using the nominal-= appreximation and Eq. (6.5),

Ve = 127,017 (0'12342 £ 165.96° + 1) +144.3, T5.86° x 116.6,—25 84°
= 127,017 (0.935 + j0.0163) 4+ 10, 788 + 712,912 = 129,540 + 514, 982
= 130,412, 6.6°

V] = +3x 130,412 = 22588 KV

(e} Using the long-line equation,
_ f_1443,7508° \}
R &) = wzor

+/144.2 % 830 = 10-%, 165 66° = 0.3663, B3.0° = 0.0448 + 50 364
L0458, 20 86° = 0.8773 + 70.3724

=
éﬂ.{lulejn.sﬂ

T MEE —J036 o o562, —20.86° = 0.8935— j0.3403

coshnyl = (0.9773 + j0.3724 + 0.8935 — j0.3405) /2 = 0.9354 + j0.0160
sinhl = (0.5773+ 70.3724 —0.8035 5 §0.3405) /2 = 0.0419 + 70 3563
Ve = 127,017 (0.9354 + 70.0160] + 1166 ,=25.84° » 304 ,—7.02° (00418 + 50.3565)

118,812 + 52,032 + 10,563 + j12,715 = 128,315+ 714, 747
= 130,153,65" V
Ve] = +3x130,158 = 2254 kV

6.13 Determine the voltage regulation for the line described in Prob. 6.12. Assume
that the sending-end voltage remains constant.

Solution:
By Problem 6.12, volt-to-neutral results,
Ve = 13015 kV Ve = 127.02 kY

For g =0, V5 = Vpcoshl,

13015
Vi el L 130032 KV
Ve wel = [0.8354 + 00161
T O bk ok L L R D )

12702



