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(57) Claim

1. A method of locating the position of a fault on a power transmission line 

between first and second ends of the line, the method comprising the steps of:

(a) calculating the complex fault impedance at each of a plurality of assumed 

fault positions along the length of the line, the fault impedance at each assumed 

position being calculated utilising:
(i) a measurement before and after fault occurrence of the voltage 

and current at said first end of the line,

(ii) parameters of the line, and

(iii) a source impedance of said second end of the line, and
(b) selecting as the actual fault position the assumed fault position of said 

plurality of assumed fault positions for which the argument of the complex fault 

impedance most closely equals zero.
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2. A method according to Claim 1 wherein said fault impedance at each 

said assumed position is calculated utilising the equation:

Af = (Vf + Vfss)/ If,

where Zf is the fault impedance, Vf is the difference between the fault point 

voltage before and after fault occurrence, Vfss is the fault point voltage before 

fault occurrence, and If is the fault current, and where

Vf = Ax. VL - Bx. IL

Vfss = Ax. VLss - Bx. ILss, and

If = -(Cx+[Cy. ZsR + Dy], [Ay. ZsR+By]-i. Ax). VL

+ (Dx + [Cy. ZsR +Dy]. [Ay. ZsR + By]-1. Bx). IL,

where Ax, Bx, Cx and Dx are four parameters describing a two-port network 

representing the transmission line between said first end and the fault, Ay, By, 

Cy and Dy are four parameters describing the two-port network representing the 

transmission line between said second end and the fault, VL is the difference 

between the voltage at said first end before and after fault occurrence, IL is the 

difference between the current at said first end before and after fault occurrence, 

VLss is the voltage at said first end before fault occurrence, ILss is the current at 

said first end before fault occurrence, and ZsR is the impedance at said second 

end.

.../3
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4. A method according to Claim 1 wherein: said power transmission

line is a multi-phase power transmission line; said step of calculating the complex 

fault impedance is carried out in respect of each complex impedance of each of 

a plurality of forms of fault network assumed to be at each of said plurality of 

assumed fault positions, each complex'impedance of each network at each 

position being calculated utilising the measurement before and after fault 

occurrence in respect of each phase of the line of the voltage and current at said 

first end of the line, parameters of the line, and the impedance at said second end 

of the line; said method further comprises the step of analysing the variation of 

each complex impedance of each assumed fault network over said plurality of 

assumed fault positions to determine the assumed fault network for which the 

argument of each complex impedance most closely equals zero at the same 

assumed fault position of the plurality of assumed fault positions; and said step 

of selecting as the actual fault position comprises selecting as the actual fault 

position that same assumed fault position.



twin
Rogulallon 3.2(2)

AUSTRALIA

Patents Act 1990

ORIGINAL

COMPLETE SPECIFICATION

STANDARD PATENT

• ·» · · · ·
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Invention Title: A METHOD OF LOCATING THE POSITION OF A FAULT ON A POWER 
TRANSMISSION LINE

• · ··
• · · 0 

·· ·

• ·· The following statement is a full description of this invention, including the 
best method of performing it known to us :-
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A method of locating the position of a 

fault on a power transmission line

• ·• · · · ·

: This invention relates to a method of locating the position of a fault on a
• · · ·• · ·
• · power transmission line, be it a single or multi-phase line. In another aspect the
• ·

·:···· invention relates to a method of determining the form of impedance network at a 

. ... fault on a multi-phase power transmission line.
• · · · »
• · · ·

: It is important that a method of locating the position of a fault on a power

.......: transmission line provides an accurate estimate of the distance to the fault.• · —

Accuracy is required so that the fault can be located quickly and repairs begun. 

Hence the power is cut off for less time and less revenue lost to the power utility.
e · ·• · ·
’ ’* At present, fault location methods providing the required accuracy require

measurements to be made at both ends, as opposed to only one end, of the line, 

and communicated to a single location. Such methods are more complicated, and 

hence more expensive, to implement than those that require measurements to be 

made at only one end.

It is an object of the present invention to provide a method of locating the

position of a fault on a power transmission line which provides an accurate



ο «fa»

estimate of the distance to the fault yet requires measurements to be made at only 

one end of the line.

According to a first aspect of the present invention there is provided a 

method of locating the position of a fault on a power transmission line between first 

and second ends of the line comprising: calculating the complex fault impedance 

at each of a plurality of assumed fault positions along the length of the line, the 

fault impedance at each assumed position being calculated utilising the 

measurement before and after fault occurrence of the voltage and current at said 

first end of the line, parameters of the line, and the impedance at said second end 

of the line; and selecting as the actual fault position the assumed fault position of 

said plurality of assumed fault positions for which the argument of the complex 

fault impedance most closely equals zero.

In one particular method according to the first aspect of the present 

invention where said power transmission line is a multi-phase power transmission 

line: said step of calculating the complex fault impedance is carried out in respect 

of each complex impedance of each of a plurality of forms of fault network 

assumed to be at each of said plurality of assumed fault positions, each complex 

impedance of each network at each position being calculated utilising the 

measurement before and after fault occurrence in respect of each phase of the line 

of the voltage and current at said first end of the line, parameters of the line, and 

the impedance at said second end of the line; said method further comprises the 

step of analysing the variation of each complex impedance of each assumed fault 

network over said plurality of assumed fault positions to determine the assumed 

fault network for which the argument of each complex impedance most closely 
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equals zero at the same assumed fault position of the plurality of assumed fault 

positions; and said step of selecting as the actual fault position comprises 

selecting as the actual fault position that same assumed fault position.

According to a second aspect of the present invention there is 

provided a method of determining the form of impedance network at a fault on a 

multi-phase power transmission line between first and second ends of the line 

com prising: calculating the complex impedances of each of a plurality of assumed 

forms of fault impedance network at each of a plurality of assumed fault positions 

along the length of the line, each complex impedance of each network at each 

position being calculated utilizing the measurement before and after fault 

occurrence in respect of each phase of the line of the voltage and current at said 

first end of the line, parameters of the line, and the impedance at said second end 

of the line; analysing the variation of each complex impedance of each asumed 

fault network over said plurality of assumed fault positons to determine the 

assumed fault network for which the argument of each complex impedance most 

closely equals zero at the same assumed fault position of the plurality of assumed 

fault positions; and selecting as the form of the actual fault impedance network 

the form of that determined assumed fault network.

The invention will now be further explained, and methods in 

accordance with the first and second aspects of the invention described, by way 

of example, with reference to the accompanying drawings in which:

Figure 1 illustrates single-ended fault location on a single-circuit 

double-end fed power network;

Figure 2 illustrates overall unfaulted and faulted system models for
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a single-phase single-circuit double-end fed network;

Figure 3 illustrates an analysis of the faulted system model of Figure

2 by decomposition into pre-fault and superimposed component circuits;

Figure 4 illustrates measured, assumed and unknown values in the 

pre-fault and superimposed circuits of Figure 3; and

Figures 5 and 6 illustrate a method in accordance with the first 

aspect of the invention;

Figure 7 illustrates methods in accordance with the first and second 

aspects of the invention;

:*···· Figure 8 illustrates in more detail that illustrated in Figure 3; and
• · ·• · ·

Figures 9 and 10 illustrate respectively circuits and the two-port
• ·

• .
representations thereof used in the calculation of fault impedance as occurs in the

• ·
methods according to the first and second aspects of the invention.

• · ·
/ The following symbols are Used in the explanation and description.

• · ·• · ·
L - Local-end busbar

* ’ R - Remote-end L;sbar

F - Fault point
• · · ·• · · ·

: EL - Local-end generator driving voltage (phasor) [V]
• « ·

ER - Remote-end generator driving voltage (phasor) [V]

ZsL - Local-end source impedance (phasor) [ohm]

ZsR - Remote-end source impedance (phaser' [ohm]

Ipre - Pre-fault current at local-end busbar (phasor) [A]

Vpre - Pre-fault voltage at local-end busbar (phasor) [V]

Ipost - Post-fault current at local-end busbar (phasor) [A]
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Vpost - Post-fault voltage at local-end busbar (phasor) [VJ

I - Superimposed current at local-end busbar (phasor) [A]

V - Superimposed voltage at local-end busbar (phasor) [V]

L - Total line length [km]

ZL - Line impedance per unit length (phasor) [ohm/km]

X - Distance to fault from local-end busbar [km]

Rf - Fault resistance [ohm]

Zf - Fault impedance (phasor) [ohm]

Vfss - Pre-fault voltage at fault point (phasor) [V]

Ef - Superimposed back injecting fault point generator driving

voltage (phasor) [V]

The following conventions are used in the explanation and

description.

- Measured value'

#' - Assumed value

#c - Calculated value

#? - Unknown value

#* - Changing value

Referring to Figure 1, measurements are made at the local-end 

busbar L only and supplied to fault locator 1. Generators 3, 5 feed the local- and 

remote-ends respectively of the single-circuit power network 7.

A single-phase single-circuit double-end fed network of the form

shown in Figure 2a) is taken as the overall unfaulted system model. The source
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networks, at the local- and remote-ends, are represented by their thevenin 

equivalents and the line is represented by a lumped parameter model. Applying 

a resistive fault to the Figure 2a) system at some distance, x from the local-end 

busbar, a faulted system model as shown in Figure 2b) is achieved.

Using the law of superposition in linear network theory, the Figure 2b) 

faulted system model can be analysed by decomposing it into two component 

circuits : pre-fault and superimposed. This decomposition will now be explained.

A faulted system model, as shown in Figure 3a), can be decomposed 

into two component circuits: pre-fault and superimposed, as shown in Figures 3b) 

·’···· and 3c). This process of decomposition is shown again, but in an alternative and
• · ·• · ·

more detailed form, in Figure 8. Note that the following new symbols have been
• ·

introduced.
• ·

Vf - Superimposed fault point voltage (phasor) [V]
• »·

If - Fault current (phasor) [I]
• · «• · ·

Efss - Pre-fault injecting fault point generator driving voltage

’ ’ (phasor) [V]

Ifss - Pre-fault fault current (phasor) [I]
• · · ·• · · ·

: Looking at the decomposition of the faulted system model shown in• · ·

Figure 8, the following points can be made:

(i) The faulted system model (or post-fault circuit) contains two 

driving voltage sources in the faulted leg on the ground side of the fault resistance. 

Since, after the fault the ground side of the fault resistance is at zero potential, 

these driving voltage sources must have equal and opposite driving potentials.
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(ii) Applying the superposition theorem, the faulted system model 

can be seen to decompose easily into the pre-fault and superimposed component 

circuits shown. One of the fault point driving sources is associated with the pre­

fault component circuit and regarded as the pre-fault injectin . s t generator 

driving voltage, Efss. The other fault point driving source is assu^.a.ad with the 

superimposed componerit circuit and regarded as the superimposed injecting fault 

point generator driving voltage, Ef.

(iii) The pre-fault component circuit represents the situation before the 

fault occurred. Since before the fault there is an open circuit to ground at the fault 

point, the pre-fault fault current, Ifss equals zero and the pre-fault injecting fault 

point generator driving voltage, Efss will equal the pre-fault voltage at the fault 

point, Vfss.

(iv) The superimposed component circuit represents the 'fault-caused 

component' which is superimposed upon'the pre-fault circuit.

(v) Based upon what has been said above, it can be seen that the 

superimposed injecting fault point generator driving voltage, Ef is equal and 

opposite to the pre-fault voltage at the fault point, Vfss, the former being renamed 

the superimposed back injecting fault point generator driving voltage.

Thus, the decomposition of the faulted system model, as shown in 

Figure 3, can be understood.

Viewing a faulted network in terms of its pre-fault and superimposed 

component circuits is known in single-ended fault location, see, for example, 

Takagi, Yamakoshi, Yamuaura, Kondow, and Matsushima, "Development of a new 

type fault locator using one-terminal voltage and current data", IEEE Trans., PAS-
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101, Aug. 1982, pp.2892-2898. Note that the use of these component circuits has 

the advantage of taking into account the pre-fault loading and also eliminating the 

need to know the precise nature of the local-end network.

Having arrived at the pre-fault and superimposed circuits shown in

Figure 3, values are inserted as follows. The pre-fault circuit is forced with the 

measured values for the pre-fault current at local-end busbar, Ipre, and the pre­

fault voltage at local-end busbar, Vpre. The superimposed circuit is forced with 

values, derived from measured values, for the superimposed current at local-end 

busbar, I ( = Ipost - Ipre), and the superimposed voltage at local-end busbar, 

V ( = Vpost - Vpre), where Ipost is the post-fault current measured at local-end 

busbar, and Vpost is the post-fault voltage measured at local-end busbar. Here 

the pre-fault and post-fault current and voltages are the steady-state power­

frequency voltage and current phasors, measured at the local-end busbar in the 

actual system before and after the fault,' as illustrated in Figure 2.

Values for the following pre-fault and superimposed circuit 

parameters are assumed: total line length, L, line impedance per unit length, ZL, 

and remote-end source impedance, ZsR. Note that the method of fault location 

to be described below is insensitive to likely inaccuracies in the foregoing assumed 

values.

The following values remain as unknown: pre-fault voltage at fault 

point, Vfss (hence superimposed back injecting fault point generator driving 

voltage, Ef which equals and is opposite to Vfss), fault resistance, Rf, and distance 

to fault from local-end busbar, x. Hence, we have arrived at the situation 

summarised in Figure 4. Here the circuit values measured, assumed and 
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remaining unknown are shown.

To this point nothing novel has been described. However, from this 

point forth a new direction is taken to those taken previously.

The unknown fault resistance, Rf, in the superimposed circuit is 

replaced with a fault impedance, Zf. The fault position is assumed at different 

positions, F', along the entire line length. That is the fault distance, x', is assumed 

for a range of values from zero up to the total line length, L. For each assumed 

fault position, the fault impedance, Zf, is calculated. The foregoing is summarised 

in Figure 5.

The fault impedance Zf is calculated using steady-state analytical 

techniques as will now be explained.

The pre-fault and superimposed circuits used to calculate the fault 

impedance Zf are shown in Figures 9 and 10. The former shows the actual 

circuits and the latter the equivalent two-port representation. The calculation of 

the fault impedance Zf involves calculating the fault current If, the superimposed 

fault point voltage Vf, the pre-fault fault point voltage Vfss and the superimposed 

back injecting fault point generator driving voltage Ef. The calculation of these 

values and the subsequent calculation of the fault impedance Zf is as follows.

In the calculation the following new symbols are uset..

ILss - Pre-fault current at local-end busbar (phasor) [A]

(previously referred to as I pre)

VLss - Pre-fault voltage at local-end busbar (phasor) [V]

(previously referred to as Vpre)

IL - Superimposed current at local-end busbar (phasor) [A]
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IfR - 

Ax - 

Bx 

Cx 

Dx 

Ay - 

By 

Cy 

Dy

(previously referred to as I)

VL - Superimposed voltage at local-end busbar (phasor) [V] 

(previously referred to as V)

IR - Superimposed current at remote-end busbar (phasor) [A] 

VR - Superimposed voltage at remote-end busbar (phasor) [V] 

Current fed into fault from local-end source (phasor) [A] 

Current fed into fault from remote-end source (phasor) [A] 

Four parameters describing the two-port network 

representing the transmission line 

to the left of the fault

(phasor values)

Four parameters describing the two-port network 

representing the transmission line 

to the right of the fault 

(phasor values)

Distance to fault from remote-end busbar [km]

To derive the fault current If only the superimposed circuit is required. Considering 

the two-port representation of the superimposed circuit shown in Figure 10b) and 

applying two-port network theory we can obtain the following equations:

For the transmission line to the left of the fault:

Vf = Ax. VL-Bx.lL ...(1)

IfL = -[Cx. VL] + Dx. IL

IfL = -[Cx. VL - Dx. IL] -.(2)

Where for the simple transmission line circuit being employed here,
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Ax = 1

Bx = x.ZL

Cx = 0

Dx = 1

For the transmission line to the right of the fault:

Vf = Ay. VR + By. [-IR]

Vf = Ay. VR - By. IR -(3)

-IfR = Cy. VR + Dy. [-IR]

-(4)
a a
a a a a a 
a

a a · 
a a t 

a a a a

a a · ·

Where

Ay = 1

By = y. ZL

Cy = 0
a a a 
a a a
a a a a

eat· 
a a ·

♦ t ·

Dy = 1

and

Considering the superimposed circuit in Figure 9 b) the following equation can be

obtained for the remote-end source network:-
• · · · 

a a a a

• 4 ·
a · · VR = - ZsR. IR -(5)

Further, from the superimposed model in Figure 9b) it can be seen

that

If = IfL + IfR -(6)

Combining equations (2) and (4) according to equation (6):

If = -[Cx. VL - Dx. IL] - Cy. VR + Dy. IR

If = -Cx. VL + Dx. IL - Cy. VR + Dy. IR -(7)

a a

a

y = L - x
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Equating equations (1) and (3)

Ax. VL -Bx. IL= Ay. VR - By. IR

Substituting (5) into (8)

Ax . VL - Bx. IL = Ay. (-ZsR. IR] - By. IR

Ax. VL - Bx. IL = - [Ay. ZsR + By]. IR

IR = - [Ay.'ZsR + By]-1. [Ax. VL - Bx. IL]

Substituting (5) into (7)

If = -Cx. VL + Dx. IL - Cy. [ - ZsR. IR] + Dy. IR

If = -Cx. VL + Dx. IL + [Cy. ZsR + Dy]. IR

Substituting (9) into (10)

If = -Cx. VL + Dx. IL +

[Cy. ZsR + Dy], {- [Ay. ZsR + By] ‘1 .[Ax. VL - Bx. IL]}

If = -Cx. VL + Dx. IL -

[Cy. ZsR + Dy]. [Ay. ZsR + By]’1.[Ax. VL - Bx. IL]

If = -Cx. VL - [Cy.ZsR + Dy]. [Ay. ZsR + By] ’’.[Ax. VL]

+Dx. IL - [Cy. ZsR + Dy]. [Ay.ZsR + By]'1. [-Bx. IL] "

If = - {Cx + [Cy. ZsR + Dy], [Ay. ZsR + By]’1. Ax}. VL

+ {Dx + [Cy. ZsR + Dy], [Ay. ZsR + By] ’1,Bx}. IL

Letting functions,

M = - {Cx + [Cy. ZsR + Dy]. [Ay. ZsR + By] '1. Ax]

N = Dx + [Cy. ZsR + Dy], [Ay.ZsR + By]’1.Bx

Hence, the final equation for fault current, If is

If = M. VL + N. IL

-(9)

-(10)

-(11)

Where
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Μ = - (Cx + [Cy. ZsR + Dy]. [Ay. ZsR + By] '1 .Ax) 

N = Dx + [Cy. ZsR + Dy]. [Ay. ZsR + By] '1 . Rx 

Ax = 1

Bx = x. ZL

Cx = 0

Dx = 1

Ay = 1

By = y. ZL

Cy = 0

• ·• · · · «•
e · ·• 0 ·····
* * · ·* · ·• ·

•
• ·

•

Dy = 1

y = L - x

The superimposed fault point voltage Vf is found using equation (1)
• ·

already derived and reshown below:
• * ·• · ·β · · ·

0 0 0 00 0 00 0 ·
Vf = Ax. VL-Bx.lL ...(12)

Where
0

• 0

0

Ax = 1 "

Bx = x.ZL
0 0 0 0 0 0 0 *

0 0 · • · ·0 0·
Cx = 0

Dx = 1

The pre-fault fault point voltage Vfss is found using the pre-fault 

circuit shown in Figure 9a). Considering the two-port representation of the pre­

fault circuit in Figure 10a) and applying two-port network theory we can obtain the 

following equation:-

Vfss = Ax. VLss - Bx. ILss ...(13)
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Αχ = 1

Bx = x.ZL

Cx = 0

Dx = 1

According to the theory on which these pre-fault and superimposed 

circuits are based, the superimposed back injecting fault point generator driving 

voltage Ef is equal and opposite to the pre-fault fault point voltage Vfss. Hence

Ef =-Vfss ...(14)

Looking at the superimposed circuit in Figure 9 b), the fault 

impedance Zf is given by the equation:

Zf = (Vf - Ef) / If ...(15)

The equations for the terms contained within the above equation for 

Zf have already been derived. These are equations (11) to (14) which together 

with equation (15) enable the fault impedance Zf to be calculated.

Having calculated the fault impedance Zf for a range of assumed 

fault distances x', the actual fault distance x is identified as that assumed fauit 

distance for which the argument of Zf equals (or tends towards) zero. This is 

based on the tested observation that only when the assumed fault position F' is 

at the actual fault position F does the calculated fault impedance Zf become a 

purely real (resistive) value. The complete method, as given here, is summarised 

in Figure 6.

In a practical system there is more than one phase involved, typically 

there are three phases. In the case of a multi-phase system the method is the
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same as has been applied in the single-phase case, with the exception that the 

single fault impedance to be calculated has become a network of inter-phase and 

phase-to-earth fault impedances. Any one of these fault impedances can be 

calculated and its argument used to pinpoint the fault position. However, since 

the fault impedance network is not solvable for the general case, the fault type 

needs to be identified so that one of the fault impedances can be calculated 

correctly.

Identifying the fault type involves determining the form of the fault 

point network. To do this a range of fault networks are assumed and the fault 

impedances, assumed to be involved, calculated. The actual form of the fault
« »·

j···’ network is identified by the calculated fault impedances, involved, sharing the
• · ·
• ·

same assumed fault distance at which their arguments tend towards zero. This

* ’ is basically the same idea as has been employed in the fault location, except it is

now applied to fault type identification. -
• · · ·

• · ·

Figure 7 illustrates this method of fault type identification, showing an
• —

actual fault point network, two assumed fault point networks, one correct the other 

incorrect, and the variation of the calculated fault impedance arguments with
• · · ·

. assumed fault distance for each assumed network.
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THE, CLAIMS DEFINING. THE..1NVENTIQN.A.RE, AS. FOLLOWS:

1. A method of locating the position of a fault on a power transmission line 

between first and second ends of the line, the method comprising the steps of:

(a) calculating the complex fault impedance at each of a plurality of assumed 

fault positions along the length of the line, the fault impedance at each assumed 

position being calculated utilising:

(i) a measurement before and after fault occurrence of the voltage 

and current at said first end of the line,

(ii) parameters of the line, and

(iii) a source impedance of said second end of the line, and

(b) selecting as the actual fault position the assumed fault position of said 

plurality of assumed fault positions for which the argument of the complex fault 

impedance most closely equals zero.

2. A method according to Claim 1 wherein said fault imp’d?* Λ at each 

said assumed position is calculated utilising the equation:

Af = (Vf + Vfss) I If,
where Zf is the fault impedance, Vf is the difference between the fault point 

voltage before and after fault occurrence, Vfss is the fault point voltage before 

fault occurrence, and If is the fault current, and where

Vf = Ax. VL - Bx. IL

Vfss = Ax. VLss - Bx. ILss, and

If = -(Cx +[Cy. ZsR + Dy]. [Ay. ZsR +By]-1. Ax). VL

+ (Dx + [Cy. ZsR +Dy]. [Ay. ZsR + By]-L Bx). IL,

where Ax, Bx, Cx and Dx are four parameters describing a two-port network 

representing the transmission line between said first end and the fault, Ay, By, 

Cy and Dy are four parameters describing the two-port network representing the 

transmission line between said second end and the fault, VL is the difference
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between the voltage at said first end before and after fault occurrence, IL is the 

difference between the current at said first end before and after fault occurrence, 

VLss is the voltage at said first end before fault occurrence, ILss is the current at 

said first end before fault occurrence, and ZsR is the impedance at said second 

end.

3. A method according to Claim 2 wherein Ax = 1, Bx = x.ZL, Cx = 0,

Dx = 1, Ay = 1, By = y. ZL, Cy = 0, and Dy = 1, where x is the distance to the fault 

from said first end, ZL is the transmission line impedance per unit length, and y = 

L -x, where L is the total transmission line length.
• ·

·’ ”” 4. A method according to Claim 1 wherein: said power transmissiona · ·• · ·• · * ·
:*.··. line is a multi-phase power transmission line; said step of calculating the complex

• ·
• fault impedance is carried out in respect of each complex impedance of each of

« · ·• · ·4 9 · ·
• · · » r · ·r « ·

a plurality of forms of fault network assumed to be at each of said plurality of 

assumed fault positions, each complex''impedance of each network at each 

position being calculated utilising the measurement before and after fault
• ♦

occurrence in respect of each phase of the line of the voltage and current at said

•• 9 · · »96·
• · ·• · ·• · ·

first end of the line, parameters of the line, and the impedance at said second end 

of the line; said method further comprises the step of analysing the variation of 

each complex impedance of each assumed fault network over said plurality of 

assumed fault positions to determine the assumed fault network for which the 

argument of each complex impedance most closely equals zero at the same 

assumed fault position of the plurality of assumed fault positions; and said step 

of selecting as the actual fault position comprises selecting as the actual fault 

position that same assumed fault position.
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5. A method of determining the form of impedance network at a fault on a 

multi-phase power transmission line between first and second ends of the line, 

the method comprising the steps of:

(a) calculating the complex impedances of each of a plurality of assumed 

forms of fault impedance network at each of a plurality of assumed fault 

positions along the length of the line, each complex impedance of each network 

at each position being calculated utilizing:

(i) a measurement before and after fault occurrence, in respect of 

each phase of the line, of the voltage and current at said first end of the 

line,

(ii) parameters of the line, and

(iii) a source impedance of said second end of the line,

(b) analysing the variation of each complex impedance of each assumed 

fault network over said plurality of assumed fault positions to determine the 

assumed fault network for which the argument of each complex impedance most 

closely equals zero at the same assumed fault position of the plurality of 

assumed fault positions, and

(c) selecting as the form of the actual fault impedance network the form of 

that determined assumed fault network.

6. A method of locating the position of a fault on a single-phase power 

transmission line between first and second ends of the line substantially as 

hereinbefore described with reference to Figures 1 to 6 and 8 to 10 of the 

accompanying drawings.

7. A method of locating the position of a fault on a multi-phase power 

transmission line between first and second ends of the line substantially as 

hereinbefore described with reference to the accompanying drawings.
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······

8. A method of determining the form of the impedance network at a fault

on a multi-phase power transmission line between first and secund ends of the line 

substantially as hereinbefore described with reference to the accompanying 

drawings.

DATED this 24th day of January 1995.

GEC ALSTHOM LIMITED

WATERMARK PATENT & TRADEMARK ATTORNEYS
290 BURWOOD ROAD
HAWTHORN. VIC. 3122.

• · · ·
• · * o · ·Q ·
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ABSTRACT

A method of locating the position of a fault on a power transmission line

A method of locating the position of a fault on a power transmission line 

bet ween first and second ends of the line comprising: calculating the 

<emplex fault impedance at each of a plurality of assumed fault positions 

along the length of the line, the fault impedance at each assumed position 

being calculated utilising the measurement before and after fault occurrence 

of the voltage and current at the first end of the line, parameters of the 

line, and the impedance at the second end of the line; and selecting as 

t hr*  act ual fault position the assumed fault position of the plurality of 

.. assumed fault positions for which the argument of the complex fault impedance
9 · · · ·

• .. most closelv equals zero. The method may be used with single or multi-phase• · · '• · · ·
.. .. power transmission lines. There is also disclosed a method of determining• · ·• ·

. the form of impedance network at a fault on a multi-phase power transmission
• ·

• 1 i n<’.

• « ·
·« ·

• · · ·
• · · ·

9 · ·
9 ·• ·
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