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Faulted Section Identification Method
in The Distribution Systems with Renewable Energy Resources
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Abstract - Faulted section identification is one of the most important function in distribution automation systems.
Conventional over current detection based fault indicators frequently mal-operate due to the reverse fault current from
the renewable energy resources. This paper present a new faulted section identification method based on the fuzzy
decision making technique. In order to establish feasibility of the proposed method, case studies using Matlab Simulink

has been performed.
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Fig. 6 The current vector by renewable energy resources
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Table 1 The value of each FRTU current

9@ | FRTU; FRTU,; | FRTU; | FRTU4
& (S1) (S2) (S3) (S4)
A 470 95 0 95
B 94 92 0 95
C 93 93 0 96
N 280 285 0 285

u] & Fuzzy Logics ©]-& 3t}
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Table 3 Change of Load connection section
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Case 1 X X
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Case 3 0] 0
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Table 4 Comparison fault section identification(Case 2)
T 7} 7+ 7+ 7}

YES-NO | s+dd 3% | Y-Y Y-Y Y-N N-N

B7r43% | 0.09 0.93 0.09 0.25

Fuzzy |NA A5

1 338 10 29
Logic [|#F2] =7]
Ak ;ﬂe
°c e 0 473 7 103
Ao 7]

E 5% 1A dud A7 30[Q], Ye-Aaw®SH] &
o]l 500[kVA]l ¢ @ Case 13 Case 39 ¥ 3HHF,
¥ 62 Case 17 Case 39 n@Z+73d A3E Jepya

Atk

Case 17} Case 39X % A" B3= 7] Sp¢ NA
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i* 5 Cased T FaL(H 7| 2F 500[kVA
Table 5 The value of each case current(Tr. 500[KVAI)

C G4 X] | FRTU; |FRTU2 |FRTU; |FRTU,
ase 3 (S1) (So) (Ss) (Sy)
A 538 14 14 0.4
B 39 40 40 0.4
Case 1
C 40 40 39 0.4
N 414 88 89 0.08
A 600 78 11 33
B 132 132 36 102
Case 3
C 129 129 36 97
N 432 97 79 28
E: 6 Case TZ-TZHECE ZIH(H Y| 82F 500[kVAI)

Table 6 Result of fault section identification(Tr. 500[KVA])

Case TZH1| 2| 3| A4

YES-NO | Y-Y | Y-Y | Y-N | N-N
Fuzzy Logic|| 0.09 0.93 0.09 0.09

Case 1

YES-NO | Y-Y | Y-Y | Y-N | N-N
Fuzzy Logic| 0.23 0.93 0.09 0.25

Case 3

232 nFEH N nFEMF Z7(9 X7t A2 R

& 39 Case 17 #Zo] FR3slolx, 1H AL A7)
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Fig. 13 The case of lower difference between N currents
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E:3 7 DAFZbEck Z3) Hl W (Case 1)
Table 7 Comparison fault section identification(Case 1)

:I]_

o

o TR PRbe | P3| R 4

YES-NO | #+&+4d3 | Y-Y Y-Y Y-N N-N

B2 0.09 0.75 0.09 0.25

Fuzzy [NA AF

0 0 0.02 0.02
Logic [&F¢] =7]
A} 2] =

R ) 381 14 0.4
2po] A7

X 82 1AA J¥dx A7I7F 30[RQ) Yg-a
7500kVA] ¢ wf Case 29} Case 39] 48 zAA

Case 29}¥ Case 39 AT 7r3w Az

°]
9
aleh.

E 914 UhEhA vt o] mRH RekEel NY AR
277 FAsd s Adets BHE o §3H B
b O0BE M E @E A TR 28 aAT
gk,

RIOBe o

&S

E:d 8 Case MFZH(HAT| 22 7,500kVA])
Table 8 The value of each case current (Tr. 7,500[KVA])

Case GHA ]| FRTU; |FRTU2 | FRTU; | FRTU,
& (S | (S | Sy | (Sw
A 563 42 74 92
B 187 187 103 9%
Case 2
C 167 167 96 101
N 272 276 272 8
A 555 41 73 a1
B 184 185 101 95
Case 3
C 165 165 94 100
N 270 272 267 7

E 9 Case DZFZboct AIH(H AT 22F 7,500kVA)
Table 9 Result of fault section identification(Tr. 7,500[KVA])

TR - 7 5 7F T7F L7
Case 1)) 1| A2 3 R4
YES-NO Y-Y Y-Y Y-N N-N
Case 2
Fuzzy Logic| 0.09 0.75 0.09 0.23
YES-NO Y-Y Y-Y Y-N N-N
Case 3
Fuzzy Logic| 0.23 0.75 0.09 0.23
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