Single Line to Ground Fault:

Single Line to Ground Fault at F in a power system through a fault
impedance Z'. The phases are so labelled that the fault occurs on phase a.

At the fault point F, the currents out of the power system and the Single
Line to Ground Fault are constrained as follows
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Suppose a line-to-ground fault occurs on phase a through impedance Zj.
Assuming the generator is initially on no-load, the boundary conditions at the fault
point are

1-‘:;,_ = z_fIa.
L=I.=0
Substituting for V!, V!, and V2 from (10.54) and noting I? = I = 12,
Va=E,— (2 + 22+ Z291°

Substituting for I, = I, = 0, the symmetrical components of currents :

are
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From the above equation, we find that
1
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Phase a voltage in terms of symmetrical components is

n=VO L VI V2



Substituting for V,{, V!, and V2 from (10.54) and noting 19 = I! = J2
Vo=Eo— (2" + 22+ 210

where Z° = Z, + 3Z,,. Substituting for V, from (10.55), and noting I,
get

3ZpI0 = By — (2' + 2% + 2910
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The fault current is
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LINE -LINE FAULT

Vi —Ve=Z5ly
I+ L=0
I, =0

Substituting for I, = 0, and I, = —1Ij, the symmetrical <
from (10.14) are
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From the above equation, we find that
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B=-z

From (10.16), we have
Vo = Ve = (a® - a)(V} - V)
‘= Zs1
Substituting for V! and V2 from (10.54) and noting 12 = —I?, we get
(0® - a)[Ea — (2" + Z))1}) = 241,

Substituting for I from (10.69), we get
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Since (a — a?)(a? - a) = 3, solving for I! results in

Il=__E“__
¢ 21+ 2722+ 74

The phase currents are
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DOUBLE LINE TO GROUND FAULT

Vi=VWV.= z_f“b"" Ic}
L=I"+I}+12=0

I¢=ﬂ

—

W= Vf + u”V; - aV:
Ve =V +aV! +a?v2

Since Vj, = V,, from above we note that

Vﬂl — 1"':]_2

Vo = Zg(I3 + a*I; + oI} + IS + al} + a®I2)
=Zp(20, - I3 - I})

=321
Il “_ En
L zﬂ{zﬂ+az¥1
Zt+ B0 i
32413 = V) + (a® + a)V
= p;'} - 1,-:11
z' I

Ea vl




