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University of Mosul Foundation of Technical Education
Abstract:

This paper includes a study and analysis of an earthed out of service for one of
double circuit transmission lines impact on a Distance Measuring Relay (DMR) setting
due to zero sequence system mutual coupling. The protection in a remaining line
measures the fault impedance correctly, except when the line that is not in service is
earthed at both ends. In this case a DMR performance which installed in this
configuration at the ground faults occur is much less reliable and accuracy to get an
ideal tripping protected zone for its. This study has been Modeling and simulting by
using (Matlab\Simulink) program to analyze a steady state of ground fault on single
circuit to calculate the DMR voltage,current and apparent impedance of sequences and
system at various fault locations under operational status for the Iraqi North Regional
Grids (INRG) 132Kv system. The paper results shows that mutual coupling by zero
sequence current of earthed line may cause the DMR to seriously over-reach under
different operational situations. The DMR first zone reach may extend to its second
zone, So a DMR will give a trip signal for an external faults.

Keywords: Distance Measuring Relay, Mutual Coupling, Fault Location.
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vie 4K 4y jiaall s (ALl o ) A sal) cladl) Cilailas a1 (1) Jsaad)
(X /R) dasill pn jobiaall o ganll ool

X/R Zos [Q2] Z1s[Q] sosandl Jlad
13.521 3.275+j5.959 0.435+j5.889 el Jaa 5a
10.091 3.763+j10.81 0.731+j7.457 Al

o2V ge sk el dlla g skl SO jeadl) sl il o8 :(2) Jsaad)
Crillad) ] (MAV) pall) Gl st al ae sl alaiy

OMVA-1 | OMVA-3 | Isca @ [pul | Isca @ [pul | opesd lns

2871 2953 -76.8 £28.713 | -85.7£29.532 Wl dia sa
1991 2324 -78.4£19.908 | -84.3 £23.235 Al )l

g ylall ad ALl Al je gt et A gaall 2 o iS5 (2) A aaal) ae Cad) gl A i G 4
Aad o 3wl s il Case saad) 5l s Adlide Jlae a8l 5al5 (35 % - 19 % ) dsns S W aaall leuds
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Adlcal) (e A3 ja aaTs o 4 5al) Aaddd) 7 8 JAI) Jaghad L0 ;  gdad) e

3 gan Alial) Als je Lgie Alad ) (saall aa) a CilSE Cand) il Ll 4 glacia (e seall ualll 5550 (5 sie
Jsaall (b el ) shall 5aaY) sl 3 )53 (5 sina o 31 a5 a8l (e ganl) 5l 0155 (49.5 % - 16.5 %)
it Y Adlsall A el aal) 328 a8 GF 1385 (1.441) 25353 CulS Legi Lpnsill 5 &y sliia e (e saall (2)
)50 Gsbie aily € S s Jy - ladll Jshay Wy sn Aasi ) - (Zgy) (ol Gl dailes dad o L
& 3 058 o) oS (Mutual Coupling) (AUl o) 58Y) O ey 138 5 ball Jiled vie (e gaall uail

oolef cuadl Luas Ao giall 55 juadl) b gladl)

i) (L8 A2 e iy e iiall Byl R gl o) 5 ¢ (3) Jpoad
seavee laladl el ddaddl el S Als L 8 el dalA 4 28 eal 6

Tl sl 6| o il 5 | ol Bl S | el A

[KA] 3t [KA] 42l [KAJ&35a0 | Jlall 5o
-77.5 223.079 108.9 £ 2.587 -74.1 £ 3.789 m=20%
-77.7 £ 19.837 108.7 £2.207 -74.3 £ 3.230 m=40%
-77.8 £ 17.340 108.6 £ 1.912 -74.4 £ 2.798 m =60 %
-77.9 £ 15.445 108.1 £ 1.684 -74.9 £ 2.465 m =80 %
-78.2 2 13.881 107.7 £ 1.492 -75.3 £ 2.183 m=100 %

i) L6 412 e Bl A plaiall &y il Syl clal) Ll (4) Syl

Tl Al A3 | A heall Bl A | o s il Al | il Al
[KV] U [KV] sl [KV] sl a5
-0.4£11.685 -2.5206.546 2.4/2.538 m=20%
-0.7£20.157 -2.611.210 2.6 £4.459 m=40%
-0.8£26.539 -2.9/14.640 2.726.001 m =60 %
-0.7£31.679 -3.4/17.165 2.527.292 m= 80 %
-0.8£35.820 -3.9/18.943 2.6 £8.421 m=100 %

Fial) 2 AUl Axilaall e Jlaall Jlaall sbaall Jlaall iy 5 Ll 1 (5) Jsaal
Aalide (e 8l gal s el (il 31X 5 U8 (e

Lhall dailee Aladl) dasiladll 4 jalall Lasleal) 35 sl Al

[Q] Skl [Q] Jasl [Q] 42 al Jlaal) a8 5]
-94.1 £0.248 76.9 £0.752 77.1 £0.504 m=20%
-94.2 £0.493 76.9 £1.505 77.1 £1.013 m =40 %
-94.3 £0.733 76.9 £2.258 77.1 £1.526 m =60 %
-94.5 £0.967 76.9 £3.011 77.1 £2.045 m =80 %
-94.7£1.191 76.9 £3.764 77.1£2.574 m =100 %
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