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1 INTRODUCTION

Now phase definition place to phase fault on transmission line in all networks is made with
enough accuracy — less than 5 % [1], but the place of single phase to ground fault in networks with the
isolated and compensated neutral not always can be calculated by means of universal algorithms and
devices [2]. For such networks it is developed and made many devices (for example, KBAHT,
Bpeciep-0107.080, OM3AJI, CUPNYC-033 etc.). However by means of the device to define a place
damages it is possible or at movement lengthways transmission line — KBAHT, or it is possible to
define only the damaged feeder - Bpecnep-0107.080, CUPMYC-0O33, or to reveal place damages by
inclusion of the intact phase for a while nearby 150 mc and creations thus "loops" double single phase
to ground fault (or phase to phase fault) - OM3AJL

2 THE BASIC PART

2.1 Purpose

For the purpose of simplification of definition of the damaged feeder and search of place
damages single phase to ground fault the algorithm of definition of the damaged feeder and search of a
place of single phase to ground fault in a network with the isolated neutral [3, 4] is offered.

2.2 Theory

The algorithm essence consists in the following: in a normal mode periodically do artificial 033
(a fig. 1) and remember currents of zero sequence of each line - 1_, 1, ..., 1, which can be

c1y c2
calculated also in conformity [5]
I, =]13 @ Cy; Eg,
I, =13 w Cy; Eg,
................................. , (1)

or by means of specific parameters transmission line thus:
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l,=3® Cydn dgUep = |yon'|11m
.................................................... : (2)

I, =3 @ Cyo2lnUs = lyp2-lm.

l,=3® Cy01-|ﬂ1'U¢p = |y01'|ﬂ1.

where Cy,)n, Cy,)z, Cyol - specific capacities of n-th, ... the second, first lines [mF/km]; |y0ny
|y02’ |y¢)1 — specific currents of n-th, ... the second, first lines [A/km]; Iz, ..., Lz, Ln - - lengths of

n-th, ... the second, first lines [km].

In spite of the fact that we can calculate currents of zero sequence each transmission line , it is
necessary to do measurement at artificial single phase to ground fault because parameters and a
network configuration can change.
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Fig. 1: Network with a key for artificial single phase to ground fault

At occurrence single phase to ground fault (a fig. 2), w; the current is equal in the damaged line:

|31 = ICn +°"+IC2+ ICI } IC1.2: ICn +"°+IC2 + ICI.I' (3)
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Fig. 2: Network with single phase to ground fault on a line w;

Knowing own capacitor current of a line w; and a total capacitor current of a network

I =1 4o+l +1_, (4)
cx Cn 2 C1
let's find a difference between a total capacitor current of a network and a current of the damaged line
leg 15 = (ICn ot t ICI) ) (ICn AT ICI.I) =l e (®)

As single phase to ground fault divides a line wl on two parts l;; and lz;.,, and their capacities are
proportional to distances, considering it
ICI = ICI.I + IC1.2 (6)
rewrite (5):
ICZ‘ B |31 = IC1 B Ic1.1 = IC1.2 (7)
Having divided the received result on 3 Q)CyOI'UQ), we will receive:
les=ls _ leap 3@ Chanlern-Uo
3w‘Cy01‘U(p 3&)'Cy01'u(p 360‘Cy01‘U(p
or it is possible to divide on 'yoz, but as required that the line is homogeneous, i.e. has identical cable
transmission line or aerial line with identical sections along all line:

=12 8)

lex =131 _lc1o _ yor Iz

| | | =712 )

yol yol yol

Thus on the offered algorithm [3, 4] it is possible to define a place damage or distance

from the line end w; to place single phase to ground fault or from the beginning. However, it is
necessary to notice that periodic artificial single phase to ground fault is a lack of such way.

2.3 Algorithm realization

On fig. 3 device the block diagram of the is presented for networks of the isolated neutral at
performance on the rigid logic for definition of the damaged feeder and a place of single phase to
ground fault.

On scheme: Q1, Q2, ..., Qn, K — switchers 1, 2, ..., n - ro and k-th feeders accordingly; I1T1,
I1T2, ..., IITn, IITK — converters of a current 1, 2, ..., n - ro feeders accordingly; B1.1, B1.2, ..., Bl.n
and B2.1, B2.2, ..., B2.n the first and second subtracters 1, 2, ..., n-th feeders accordingly; IT1.1,

3
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I11.2, ..., IT1.n, TI1.k and I12.1, T12.2, ..., I12.n — the first and second memories 1, 2, ..., n-th feeders
accordingly; K1, K2, ..., Kn — comparators 1, 2, ..., n-th feeders accordingly, O1, O2, ..., On —
determinants of distance 1, 2, ..., n-th feeders accordingly; 11, 12, ..., In — indicators 1, 2, ..., n-th
feeders accordingly; T'TIU - the generator of periodic impulses; OR —a logic element "OR".

The device works as follows. With the certain period of I'TIM gives a command for switch
single phase to ground fault, to which does artificial short circuit of one phase (on the scheme "A").
Periodicity depends on frequency of change of parameters of the scheme.

If the scheme is stable and changes seasonally also switch single phase to ground fault, to
occurs once a month or a season. Short circuit occurs practically on tires, in a short circuit point the
total current of network I, proceeds, and in the transformer of a current of zero sequence each

joining corresponding currents 1, 1 ., ., I .

At single phase to ground fault the command on memories 111.1, I11.2, ..., IT1.n and T11.k to
remember corresponding currents 1, 1, ... 1 ul_,

In a normal work (in the absence of single phase to ground fault) currents from converters of
current IIT1, IIT2, ..., IITn, TITk doesn't arrive, therefore on subtracters B1.1, B1.2, ..., Bl.n is
present the negative size and any of comparators K1, K2, ..., Kn doesn't work.

In a mode of occurrence single phase to ground fault on 1-st feeder. On the intact lines own

capacitor current I, .., I ., thus on corresponding exits of comparators there will be "zero". On the
damaged feeder on an exit subtracter B1.1 there will be a size

lpri=ly, -1, = g, Hoet L+ 1, 1,220, (10)
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Fig. 3: Block diagram of the device for definition of the
damaged feeder and place single phase to ground fault
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That there is more size orctpoiiku comparator K1, therefore it works, gives a command to
memory I12.1, a determinant of distance O1 and indicator 1. In memory I12.1 the size according to
(7) remains:

lnn= =l p -1y =1 -1, = s (11)

The determinant of distance O1 scales current | L2 in coorBerctBu with specific lyy; a current of the
given line:

Loi= |CI'2/ |yg1= L.z (12)

And on indicator 11 of the damaged line the distance from the end of a line to a damage place will be
displayed.

3 CONCLUSION

1. The device on the offered algorithm defines the damaged feeder.
2. For networks with the isolated neutral the device calculates place single phase to ground fault .
3. Alack of such way it is necessary to note periodic artificial single phase to ground fault.
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