What is a symmetrical fault?

Such a faults are generally
line shorted with ground and the ma
phase displacement each other. It is the
rarely.

What is a symmetrical fault in a transmission line?
So,the normal operation of the rest of the system is not affected. Fault
broadly classified as a Symmetrical fault and Unsymmetrical fault.In such types of faults aII the p-
short-circuited to each other and often to earth.
Is a 3 phase fault symmetrical or asymmetrical?
A three-phase fault is a symmetrical fault. The other three fault types (line to ground,line to line,and two-line
to ground) are called unsymmetrical or asymmetrical faults. Because symmetrical faults result in balanced
conditions,they may be analyzed using per-phase analysis.

How to analyze symmetrical faults in a power system network?

For the analysis of symmetrical faults in a power system network, we will consider a case. In this case, we
will calculate the fault current and fault level of the three-phase symmetrical short circuit fault occurring at the
22 kV bus bar indicated by F. At first, consider a base value of voltage and power for the entire system.
What is an unsymmetrical fault?

The fault gives rise to unsymmetrical current,i.e.,current differing in magnitude and phases in the three
phases of the power systemare known as the unsymmetrical fault. It is also defined as the fault which
involves the one or two phases such as L- G,L - L,L - L - G fault. The unsymmetrical makes the system
unbalanced.

Are symmetrical faults balanced in nature?

Symmetrical faults are balanced in nature. Due to the balanced nature of the symmetrical faults,one can
proceed with computation by restricting it to a single phase. Because the conditions that apply to a single
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phase will also apply to the other phases. For analysis of the symmetrical faults,the following steps will be
helpful:

By prioritizing symmetrical fault analysis, utilities can
enhance the reliability, resilience,substation civil

J design and safety of their power systems, ensuring
uninterrupted electricity supply

Three phase fault analysis in power system: In a 3
phase fault, all three phases are shorted together
and to ground. It has the highest fault current
carrying the same magnitude and is displaced
equally in three phases. Relays see it as a highly
visible fault and trip instantly. Va = Vb =Vc . la + Ib+
Ic =0 . Symmetrical Component Of Three
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In an electric power system, a fault or fault current is
any abnormal electric current.For example, a short
circuit is a fault in which a live wire touches a neutral

CIF

or ground wire. An open-circuit fault occurs if a
circuit is interrupted by a failure of a current-carrying
wire (phase or neutral) or a blown fuse or circuit
breaker three-phase systems, a fault may involve
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one or more phases
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That fault on the power system which gives rise to

symmetrical current (i.e. equal fault currents in the
1 lines with 1200 displacement) is called a

( f i & . symmetrical fault. The symmetrical fault occurs

\ when all the three conductors of a 3-? line are

brought together simultaneously into a short circuit

condition as shown in the Fig.

Symmetrical Fault; Unsymmetrical Fault;
Symmetrical Faults. These are very severe faults
and occur infrequently in the power systems. These
are also called balanced faults and are of two types
namely line to line to ground (L-L-L-G) and line to
line (L-L-L). So around 70 to 80 % of the fault within
the power system is the single L ??? G

of power systems under faulted or other unbalanced
conditions. Once the system is solved in the
symmetrical component domain, the results can be
transformed back to the with that of a three-phase
fault. Il-e Using symmetrical components, solve for
the maximum fault current for a three-phase fault at
] ‘ Location 2. II-f Using symmetrical
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These unsymmetrical faults can be classified into

[ T three categories, namely, single line-to-ground fault
' _ 1 (SLG), line-to-line fault (LL) and double
.’A:—EE line-to-ground fault (DLG). The unsymmetrical faults

are shown in Fig. 3.23.

The power flow is severely restricted or even
completely blocked as long as the short circuit fault
persists. 3. Symmetrical and Unsymmetrical Faults.
As discussed above that faults are mainly classified
into open and ???

Abstract: When a short-circuit occurs in a power

|
"

system, the magnitude of the fault currents, which is
very high compared to the steady state current that
flows in the power system, is determined by the
reactance of the power system equipment (and the
reactance of the ground if ground is involved). It is
essential that symmetrical and unsymmetrical
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This chapter contains the material for learning
basics of power system fault analysis and
short-circuit calculation at the elementary level.
First, the basic theory of symmetrical components
and sequence networks is presented with the
software (the exercise: "Unbalanced System
Operation” and "Short-Circuit Analysis") illustrating
the following issues:

Symmetrical (L-L-L) fault occurs infrequently, as for
example, when a line, which has been made safe
for maintenance and/or repairs by clamping all the
three phases to earth, is accidently made alive or
when, due to slow fault clearance, an earth fault
spreads across to the other two phases or when a
mechanical excavator cuts quickly through a whole
cable. It is an important type of ??7?

The different types of power system fault are shown
below in the image. The faults in the power system

may occur because of the number of natural
disturbances like lightning, high-speed winds,
earthquake, etc. The symmetrical fault is
sub-categorized into line-to-line-to-line fault and
three-phase line-to-ground-fault. a.
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The a.c. system is broken down into it's symmetrical
components as shown above. Each symmetrical
system is then individually solved and the final
solution obtained by superposition of these (as
shown above). For the more common fault
conditions, once the sequence networks are known,
we can jump directly to the fault current.

Symmetrical Fault Analysis: Short Circuit Current
and MVA Calculations, Fault Levels, Application of
Series Reactors, Numerical Problems. Symmetrical
Component Theory: Symmetrical Component
Power Systems Analysis, Grainger and Stevenson,
Tata Mc Graw-hill, 2005. 2. Modern Power system
Analysis 2nd edition, I.J.Nagrath & D.P.Kothari:
Tata

Fig. 5. Sequence network connections for a
double-line-to-ground fault D. The Per-Unit System
The per-unit system puts all the values of a power
system on a common base so they can be easily
compared across the entire system. To use the

el L per-unit system, we normally begin by selecting a
three-phase power base and a line-to-line voltage
base.
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R — Figure 3 Symmetrical Component Systems (A-Gnd
Fault) The first is called the positive-sequence
system and has the sequence a-b-c generated by
the Symmetrical components are an essential
means for analyzing fault conditions in power

ﬁla,’;} systems, and are routinely measured and used as
glhm operating quantities in protective relays. For
[ 3 example,
&
L&

Unsymmetrical faults are the most common faults

[ ] that occur in the power system. Due to this fault, the
magnitudes of the line currents becomes unequal,
] | and also these current components observed a
phase displacement among them. A three-phase
- system is having the symmetrical components of the
’ = current of (I_{a0} = 4.54 + j3.5 {text{A}})
™ -
I I C@
g o

power system three-phase short circuits by means
of the superposition princi-ple. We observe that the
bus impedance matrix is the key to calculating fault
(also called symmetrical or steady-state fault
current), given by (7.1.3), is a sinusoid. The dc

- — Pe— o7?set current, given by (7.1.4), decays exponentially
m i with time constant T 1/4 L=R.
T —
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Learn how to analyse unsymmetrical power system
’ faults and master two of the most fundamental and

necessary types of mathematics for relay engineers

and technicians: Symmetrical components and the

o~ per-unit system. 36 lessons in 7h 7m total course
length.
oy B8
L)
g | A= System Base Voltage: 138 kV: System Base Power:
P = (-,

'l 100 MVA: Transformer ( T_{1}) Leakage
‘ __ Reactance.l1 per-unit: Transformer ( T_{2}) Leakage
- E I = Reactance Symmetrical Fault. For a symmetrical

: (three-phase) fault, only the positive sequence
network is involved. The fault shorts the network at

its position, so that the current is:

L |

|

A symmetrical fault is a fault where all phases are
affected so that the system remains balanced. A
three-phase fault is a symmetrical fault. The other
three fault types (line to ground, line to ???

)
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OOOOOO = The power flow is severely restricted or even

J ‘v E completely blocked as long as the short circuit fault
- " A’ é' persists. 3. Symmetrical and Unsymmetrical Faults.
L ] & 9 As discussed above that faults are mainly classified
- — into open and short circuit faults and again these
can be symmetrical or unsymmetrical faults.
Symmetrical Faults. A symmetrical fault gives

2 Power System Fault Analysis ??? Prof J Rohan
Lucas 2.0 Introduction The fault analysis of a power
system is required in order to provide information for
the selection of switchgear, setting of relays and
stability of system operation. A power system is not
static but changes during operation (switching on or
off of generators and

Symmetrical Fault Analysis 1.0 Definition A
symmetrical fault is a fault where all phases are
affected so that the system remains balanced. A
three-phase fault is a symmetrical fault. The other
three fault types (line to ground, line to line, and

two-line to ground) are called unsymmetrical or

r"”“% ' asymmetrical faults.
i ,.i.,!.!. //I
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These tools assist in performing complex
calculations and simulations for fault analysis.
Symmetrical fault analysis is an integral aspect of
ensuring the reliability, safety, and stability of
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