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An Improved Investment Priority Decision Method for the Electrical Facilities
Considering the Reliability of Distribution Networks

EER -HE®B - BEXEF-BER--¢4%8 88 4aE "
(Jung-Hwan Choi - Chang-Ho Park + Woo-Kyu Chae - Sung-II Jang - Kwang-Ho Kim -
Jae-Chul Kim * Jong-Keun Park)

Abstract — This paper proposes a improved investment priority decision method of the facilities considering the reliability
of distribution networks. The proposed method decides a investment order of the facilities combining, by fuzzy rules, the
investment priority decision of KEPCO and the priority decision considering reliability evaluation indices. Where reliability
evaluation indices are SAIFI(System Average Interruption Frequency Index) and SAIDI(System Average Interruption
Duration Index), as referred to evaluation index for sustained interruption. The reliability analysis method of distribution
networks applied in this paper utilizes analytic method, where the used reliability data is historical data of KEPCO.
Particularly, we assumed that the failure rate increased as the equipment ages.

To verify the performance of the proposed method, we applied it with the planned projects to reinforce the weak facility
electrical facilities in KEPCO in 2004. The evaluation result showed that, under a limited budget, the reliability of the
KEPCO in the Busan region using the proposed method can be enhanced than using the conventional KEPCO’s method.
Therefore, the results verify the proposed method can be efficiently used in the actual priorities method for investing the
electrical facilities.

Key Words : Reliability of Distribution System, Analytic Method, Facility Investment Priority, SAIFI, SAIDI, Fuzzy Rule
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Table 2 List of weak equipment reinforcement projects
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No, D/1J FA WS oAb
A| AN ZA(ABC240) 2.0km 176,166
B| AdmA 1.5km, W7l A] 320, ofAa A 43754 163,833
3| Cc| A4 T 16km, 7/FFAA A 16km, EFLPY 68,000
Ao A A 20270
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5| E| AolE A4 05km, 3¢ LUYAF 0.0%m 262,897
6| F| 7tF 184 3EA 0.17km, #ol&FAF 057km 172,037
7] G| ARZA(ABC240) 7.4k, AFZ A 102, A543 152 | 585,174
8| H{ AMdaA 23km, AFaA 30704 182,616
9l 1} AFmA 25%, AAMEA 3km, 7FFAA 3km, 419,200
of At w A 135070
10f J| =3 AARA 14km, 7FFAA 44 1.4km, EFLPS | 75,000
Ao A A 19870
11] K| AXd 32} 3EH LOC160/ABC240 0.6kn 54,098
12 L} 4FA4 608, AF2A 288, A4 3H 1548km 258,488
13| M| A2 302, AHEZA 1.45km 128,752
14] N| RH 2 1.6km, 7As7| 2 20) 184,489
15| O AAMREA 1.8km, AFRA 208 132,708
16| P| A3 2] 208, A4 xA 1.5km, 7} FAd 1.5km, 247,750
At A 83074
17| Q| AFax) 208, ALMZA 1.7km, 7FFAA 1.7km, 269,950
Rt A 86074
18| R| AF04 318, 333A 18¥, A2 A 1.14km 98,671
19| S| A, AARA 0.6km, 37| ZH 2 93,941
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Table 3 Data of distribution lines for weak facility
reinforcement proiects
F7 | 2% a1g 1Ay AYg 27
D/L g | (m) Prax Tated | Cust. | Pmax Pratea | Cust.
A 14 19434 | 7154 8623 6 1546 1864 542
B 13 8394 1394 3875 318 4500 9741 | 3645
C 12 6928 1035 2437 927 4465 10509 | 2741
D 27 49115 | 1,006 10055 21 225 8454 | 1514
E 15 19794 | 2050 5050 12 5150 12688 | 2274
F 7 6896 1767 6275 321 1133 4021 1055
G 12 21157 | 4701 4875 | 2417 | 3487 4459 760
H 13 8864 1257 3275 11 4943 12883 | 5245
I 10 9177 7776 22850 | 2519 | 1524 4478 451
J 10 11471 | 4019 12323 16 931 3007 472
K 6 12022 | 3401 2829 488 5299 4408 468
L 8 9258 | 8100 | 2000 7 0 0 0
M 3 5251 8793 14970 5 407 693 120
N 3 1899 6298 13068 26 802 1665 55
O | 31 | 7975 | 3670 | 11358 | 27 | 3630 | 11236 | 1825
P 7 4056 | 2033 | 5875 | 256 | 1567 | 4527 | 531
Q 4 3035 2521 2839 | 1070 | 2179 2453 199
R 22 57030 | 4393 10940 24 2707 6742 | 1767
S 2 2690 4906 9523 9 394 764 31
0.14
0.12
E 0.10
K] 0.08
'E 0.06
< 0.04
0.02

0.00

year

Lembda [f
°
o
0
o

{b) 1S, GS, COS
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Fig. 7 failure rate by the aging of the facilities
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Table 4 Historical reliability data for distribution facilities
AvEH A [f/yr] r [hours] sw [hours]
7HEAA 5.79E-02 1 05
2 F Aol & 4.58E-02 2 0.5
IS 1.77E-02 3
GS 3.20E-02 3
cos 1.72E-03 3
P.Tr 4.58E-04 2
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Table 5 Priority of project by facility investment decision of
KEPCO
A2 D/L 2| oelan BaH AN ||z )
D/L{SA4¢|8E2|__ |- F7H 1A | 2R | AR |2A |29
Aed |z FFH I | g (axlas| A
A | 300 | 100 (50 (45(35(45|40 {40 (300{95] 1
B | 240 | 100 | 50|50 (3540|4040 |300([895| 2
C ] 180 | 100 |50]50)35|50]40] 40]|300}845| 3
D | 180 | 100 | 50|45 |35|50| 40| 40 |300{840] 4
E | 180 | 100 |45|45|35| 45|40 40|300]|830] 5
F | 180 [ 100 |50|50|35[40|35]40[300(830] 6
G| 180 | 80 |50)50|35(50]35]|40/|300/820]| 7
H | 180 | 100 {5045 (45|30 30|40{300/820] 8
I | 180 | 100 {45{35|45|35(35]30/(300|805| 9
J | 180 | 80 |45}50|35|35]40]40/(300{805| 10
K| 180 ]| 80 [50|35)25]|50]|35]|401({300]|795] 11
L | 180 | 80 |50)|45|25]40135]| 40 |300|795| 12
M| 180 | 100 |50 (45{35(5030][30(240(760( 13
N | 180 | 80 |50(45(35]|45|30/| 30/(240]|735] 14
O | 180 ) 80 {50(50|25)25)30/{30](240]710! 15
P | 180 | 60 |45]35|45(35|35]30]|240|705]| 16
Q| 180 | 80 |45|45|45]|45|35]30](180|685] 17
R | 180 | 80 |45|50(25|45|35/]40/|180([680] 18
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