Lecture-5

Single line to ground fault, line to line fault,
double line to

ground fault, open conductor fault.




Topic Covered

» Sequence Components in Fault
» Interconnection Of Sequence Network

» L-L faults




>

Sequence Components in Fault Analysis Program

> Step 1-
Three Phase Model .
Formulate Admittance Matrix.

[Iabc]sn x1 = [Yabc]3n x 3n X [Vabc]3n x 1
> Step 2-

Sequence Model Formulation.

[Lo12)a 1 =[Yo12]aca X[V o12]0 1

> Step 3- [e]-[000O01.

Inject 1.0 p.u. current at bus /i.e. Let,
Compute V, of desired sequence i.e. solve

> 2,012 at /bus= VP12 [ Yoi2][Voi2].xi - [€Ci012]

.0 0]



@©Input to Fault Analysis
program

v Depends on type of fault

» Three phase fault.

= Only Positive Sequence Data. Negative, Zero sequence
Network not excited.

> SLG fault

= Positive, Negative, Zero sequence Data.
> Typical fault study

=>SLG V)

Fault current can range in utility systems from a few percent to
possibly 125% of the three phase fault value.

=>Three phase(V )

In industrial systems line to ground fault current of more than three
phase value is rare.

=>LL (X) yfault currents are
approximately 87% of three-
phase fault current
(X)

=>LLG
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» Interconnection Of Sequence
Network.
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Three Phase Fault.

b Lag=1Ia, =Ia12:é—lal

Single Line To Ground Fault.
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L.ine To Line Fault.
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Fault Current Formulae

Three Phase Fault :- For a Three Phase fault
only Positive Sequence Network is considered.
The fault currents are given by the following equations.

e [} = zll (solid Fault)

e [ leizf (Fault Through impendenceZy)

Single Line To Ground Fault(SLG) :- The Positive Sequence,
negetive Sequence and Zero Sequence Fault currents are given by

* Il = IQ = Io = Zj_-l-g;-l-zﬁ (Solzd Fault)
e i=hL=1I= Zi+zgl}ﬁ+3z, (Fault Through impendence Zy)

e [,p=11 + 1+ 1y, =31 =3 =3I




LL fault := The Zero Sequence Data
is not required for this fault.

¢ =-h=7%  (solid Fauli)

o [=-h=7% 7 (Fault Through impendenceZ,)

Line to Line Ground Fault (LLG) :-

1. solid Fault =
L | Ij_ p— 1';
P
e h=-I Eﬂifﬂ
* lo=-1 Ejl-zl:l




Line to Line Ground Fault (LLG) :-

1. solid Fault :-

v
® Il — zo 74
Zﬁ?fré‘a
e IQ N IIZ —I—Zo
° lo=—1 Zz-I-Zo




2. Fault Through impendence Zp

v
Z Z

Z (Zo+ LW 2o+ F +32pg)
Zl_l_ éF + Zﬁizﬂ+3F‘E33FG
o In=—] (Za+2E+3Zpc)

2= T Zo4 Zo+Zr+3ZrG
—I (Z2+£2E)

L Zo+Zo+Zp+3Zra

'.Il_

'I(]:

Z+is Fault impedence between the lines,
While Zpgis the Fault impendence to Ground.




