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Abstract:

proliferation of distributed generation units in electrical networks has led to
the appearance of many problems in the electrical distribution system,
among these problems is the inability to detect and determine the location of
faults in distribution networks, especially in networks with a large number of
nodes, as a result of several factors such as the flow of electrical power in
more than one direction in the network.

This article presents a method for determining the locations of faults in
electrical distribution networks with distributed generation units by relying
on signals sent to the Dispatching center by special high-tech devices called
Fault Indicators (FI), using an algorithm with linear optimization, following
target function and specific constraints to find the locations of faults, even
when some of received signals from some of the indicators are false for
some reasons.

The suggested algorithm was applied on a reference network IEEE-69BUS
containing two distributed generation units in order to find the locations of
faults, one or more faults, with the input of false signals for some failure
indicators, and the results were very good.

The logarithm was written in the JAVA language in the environment of
ECLIPS using the CPLEX optimization libraries.

Key words: Electrical Distribution Networks, Distributed generation,
Location of Fault, Fault Indicators, Optimization Problems, CPLEX
Environment
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X i1 Problems [3) Debug Shell [@ Coverage

fault_69 [Java Application] C:\Program Files (x86)Vava\j

exe (Dec 8, 2022, 8:42:07 PM - 8:42:26 PM) [pid: 12996)

0bj fun = 8

A
14,5 ,6 ,7 ,8,9 ,19,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,39,31, 32,33, 34,35, 36,37, 38, 39,40, 41, 42,43, 44,45, 46,47, 48,49, 50, 51,52, 53,54, 55, 56, 57, 58, 59, 60, 61,62, 63, 64, 65, 66,67, 68,69,
,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,
»1,1,1,1,1,0,0,8,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,0,60,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,0,0,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,
,9,0 ,0 ,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,
9,0 ,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
,8,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, v
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fault_69 [Java Application] C:\Program Files (x86)\Java\jreN\bin\javaw.exe (Dec 8, 2022, 8:32:25 AM - 8:37:52 AM) [pid: 17772)

6,7 ,8 ,9 ,16,11,12,13,14,15,16,17,18,19,26,21,22,23,24,25,26,27,28,29,39, 31,32, 33,34, 35,36, 37,38, 39,49, 41,42, 43,44, 85,46, 47,48, 49,59, 51,52, 53,54, 55,56, 57,58, 59, 60, 61,62, 63, 64, 65,66, 67,68, 69,
1,1,1,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,6,0,06,0,06,0,1,0,0,0,0,0,0,0,0,0,
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,9,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,
,9,0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
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d> fault 69 [Java Application] C:\Program Files (x86)\ava\jre7\bin\javaw.exe (Dec 14, 2022, 8:12:59 AM - 8:13:38 AM) [pid: 3756

<

,9 ,10,11,12,13,14,15,16,17,18,19,29,21,22,23,24,25,26,27,28,29,38, 31,32, 33, 34,35, 36,37, 38, 39, 40, 41,42, 43,44, 45,46, 47, 43,49, 59, 51, 52,53, 54, 55, 56,57, 58, 59, 69, 61, 62, 63, 64, 65, 66,67, 68, 69,
,»1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,6,0,1,1,6,0,06,6,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,1,0,

8 ]
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1
yi=1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,0,0,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,1,0,
-0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
n-0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,06,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,06,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
x=0,0,0,0,0,0,0,0,0,0,,0,0,0,0,0,0,0,0,0,0,0,0,0,06,0,0,0,0,0,1,0,06,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,
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> fault_69 [Java Application] C:\Program Files (x86)Vava\jre7\bin\javaw.exe (Dec 14, 2022, 8:19:17 AM - 8:20:59 AM) [pid: 18384]
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28 | 26.00 18.60 64 | 227.00 162.00
29 | 26.00 18.60 65 59.00 42.00
33 | 14.00 10.00 66 18.00 13.00
34 | 19.50 14.00 67 18.00 13.00
35 6.00 4.00 68 28.00 20.00
36 | 26.00 18.55 69 28.00 20.00
o9 (pe Mgkl (7) IS ga Lsall Al g} Siadaa (3)J g2l
Ay | sdNe | sde FOEEN] Aelad)
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1 1 2 0.0005 0.0012
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13 13 14 1.0440 0.3450
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42 42 43 0.0410 0.0478 14 14 15 1.0580 0.3496
43 43 44 0.0092 0.0116 15 15 16 0.1966 0.0650
44 44 45 0.1089 0.1373 16 16 17 0.3744 0.1238
45 45 46 0.0009 0.0012 17 17 18 0.0047 0.0016
46 4 47 0.0034 0.0084 18 18 19 0.3274 0.1083
47 47 47 0.0851 0.2083 19 19 20 0.2106 0.0690
48 48 49 0.2898 0.7091 20 20 21 0.3416 0.1129
49 49 50 0.0822 0.2011 21 21 22 0.0140 0.0046
80 8 51 0.0928 0.0473 22 22 23 0.1591 0.0526
51 51 52 0.3319 0.1114 23 23 24 0.3463 0.1145
52 9 53 0.1740 0.0886 24 24 25 0.7488 0.2475
53 53 54 0.2030 0.1034 25 25 26 0.3089 0.1021
54 54 55 0.2842 0.1447 26 26 27 0.1732 0.0572
55 55 56 0.2813 0.1433 27 3 28 0.0044 0.0108
56 56 57 1.5900 0.5337 28 28 29 0.0640 0.1565
57 57 58 0.7837 0.2630 29 29 30 0.3978 0.1315
58 58 59 0.3042 0.1006 30 30 31 0.0702 0.0232
59 59 60 0.3861 0.1172 31 31 32 0.3510 0.1160
60 60 61 0.5075 0.2585 32 32 33 0.8390 0.2816
61 61 62 0.0974 0.0496 33 33 34 1.7080 0.5646
62 62 63 0.1450 0.0738 34 34 35 1.4740 0.4873
63 63 64 0.7105 0.3619 35 3 36 0.0044 0.0108
64 64 65 1.0410 0.5302 36 36 37 0.0640 0.1565
65 11 66 0.2012 0.0611 37 37 38 0.1053 0.1230
66 66 67 0.0047 0.0014 38 38 39 0.0304 0.0355
67 12 68 0.7394 0.2444 39 39 40 0.0018 0.0021
68 68 69 0.0047 0.0016 40 40 41 0.7283 0.8509

41 41 42 0.3100 0.3623




