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EE 342: Power Systems I
Midterm Examination
A one formula sheet is allowed

Instructor: S.O. Faried October 29, 2003
Duration: 75 minutes

. Each of a proposed three-phase 1200-kV, 600 kilometers transmission line consists of a

conductor bundle composed of 12 solid conductors symmetrically spaced around a circle 100
cm in diameter. Each conductor has a diameter of 1.2 cm. Each phase bundle is placed in a
corner of an equilateral triangle of 15 m side.

(a) Compute the inductance and capacitance per phase and meter of the line.

(b) If the resistance of each conductor in the bundle is 0.461 Ohms per kilomefer, find the
ABCD constants of the line.

(c) If the load on this line is 6500 MW at 1200 kV and 0.8 power factor lagging, find the line
efficiency.

(d) Determine the wavelength and velocity of propagation of the line.
(e) Find the MVAR generation per kilometer.

2. Draw the one line reactance diagram for the power system shown in Fig. 1. Select 1000

MVA base and 20 kV base at Generator 3.
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Gy, 400 MVA, 26 kV, x=0.8 pu.

_ G,, 600 MVA,13 kV, x=0.8 pu.
L3 500 MVA, 18KV x=1.0 pst—
T;, 400 MVA4, 26/500 kV, x=0.1 pau.
T,, 700 MVA,13/500 kV, x=0.1 pu.
T;, 600 MVA,18/500 kV, x =0.1 p.u.
T.Léﬂ, x=j50Q
TLgc, x=j40 Q
T.Lyc, x= j60 Q
S;,0.05+ ;02 Q




————
———

——
_—_—
——

n

¢
'ﬂ\ 2

< f)
/)\L’{\l WS
nas

R -4
".,' .
N

Aotk
Al Ly
T

o S |



IR Fras - f
e S e ——— !
! R
]

f

i NAME

——— N A

e e

_ £ ! - ,’./// I
] 85.9539¢
0.06536 7 . 9584
| F (0.77554/({00000)
N
A = 9970.8745 Kwm
1
I 1 SNt 700 /
| Cosh = 6.%2%9 /298¢
év/‘ ©
Sinp ¥ = o0.468322 567223
\b = 63v./ > 5: Z_c 51.71})X

B= 18579 | 82:-%02°
: /
C =0-003203 [ 90584 4~




N~
AR LT

'Q/ | \/5 = rive = D Lf

, V\/fﬁ = Oo T/\T‘J > . =Y !
\{._—(I

I' ir] = /g? QJIII{/'O ']’ Y Qv_,l7
| _:_’,L[‘L/C) 570 / &l ."}/ oc}pa II/\‘ ’ —\,g’: V‘.':"_/.,
| [ - v v JJy Is —_—

—
f

n VY

o A1 3000 gy | 318400

+

To =417 20%9 [15:120%

=5

E =3 . 749 VY slooo s 24122749 Gn [25.945]-15. 2

Fo = 9/80.053 MW |
/\/\/\/\W
- '’ _ 955284 £
T/\/\“__./\e/———w

|

O

——

P



