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A Study on Reliability Improvement
of Feeder Automation System

Se-Ho Kim*

ABSTRACT

Automated breakers combined with remote control of distribution circuit breakers,

reclosers and load breaker switches can significantly reduce the time required to
detect and locate faults, increase the speed of isolating fault equipment and provide
faster load restoration above and below a faulted feeder zone. This paper deals with
the reliability improvement of feeder automation in distribution system. It is shown
that the reliability of automated breakers is improved by considering security and

operational failure.

Key words
Operational Failure. Security Failure
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Table 1 Reliability data for each

component
Failure Rate Restoration
Component {f/100km, Time (hour/f)
year)
Overhead Line 1.006 1.0
Cable 0.118 3.0
Breaker(Manual) 0.13 0.5
Breaker{Auto) 0.13 0.0833(=5%)

Table 2 Reliability data for automated
breaker (Relay+Circuit Breaker)

c Secutity Operational
omponent Failure Rate | Failure Rate
Relay 0.0277 0.0066

Circuit Breaker [ 0.019 0.0767

Table 3 Reliability data for automated
breaker(Transducer + Relay
+ Circuit Breaker)

C ent Security Operational
ompon Failure Rate | Failure Rate
Transducer 0.0132 0.0053
Relay 0.0145 0.0013
Circuit
.0 )
Breaker 0.019 0.0767

Table 4. Failure rate for automated

breaker
Composition Method Failure Rate
Case 1 0.13
Case 2 0.0833
Case 3 0.0777
Case 4 0.0828
Case 5 0.0767
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Table 5. Reliability index for each load

point
( Case 1)
Load | Failure | Restoration |Average Annual
Point | Rate Time Outage Time
1 [0.42006 | 0.30062 0.12628
2 [0.42006 | 0.31382 0.13182
3 [0.55006 [ 0.35037 0.19273
4 10.55006 | 0.35231 0.19379
5 10.68006 | 0.39027 0.26541
6 10.68006 ] 0.38062 0.25885
7 10.81006 | 0.4104 0.33245
8 10.68006 | 0.38535 0.26207
9 0.81006 | 0.41754 0.33823
10 [0.94006 | 0.42161 0.39634
11 |0.81006 | 0.41084 0.3328
12 10.94006 | 0.41621 0.39126
13 {1.07006 | 0.445 0.47618
14 11.2006 0.44653 0.53589
15 |1.33006 | 0.45013 0.5987
16 [1.72006 [ 0.45299 0.77917
17 [1.59006 | 0.45622 0.72541
18 |1.2006 0.44266 0.53122
19 |1.33006 | 0.44623 0.59354
20 [1.46006 ; 0.44647 0.65188
21 [1.59006 | 0.45734 0.72719
22 11.46006 | 0.45054 0.65781
23 j1.59006 | 0.45806 0.72834
Sum [23.8314 | 0.42915 10.2273
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Table 6 Reliability index for each load
point
( Case 2)

Load | Failure | Restoration| Average Annual

Point | Rate Time Qutage Time
1 0.32576] 0.24291 0.10293
2 0.32576] 0.25992 0.10847
3 0.45576] 0.31941 0.16937
4 0.36146! 0.27525 0.14709
5 0.39716| 0.31212 0.19536
6 0.39716| 0.29559 0.18879
7 0.52716[ 0.36231 0.26239
8 0.49146| 0.34136 0.21536
9 0.62146| 0.39251 0.29153

10 0.75146( 0.40194 0.34964

11 0.43286| 0.33314 0.2394

121 0.56286| 0.36005 0.29786
13 [ 0.59856( 0.40168 0.35943
14 [0.72856( 0.41193 0.41912
15 | 0.85856| 0.42274 0.48194
16 |[0.87136] 0.4072 0.56902
17 10.74136| 0.40609 0.51526
18 | 0.53996| 0.37257 0.36777
19 | 0.57566| 0.37582 0.40674
20 | 0.70566| 0.38925 0.46508
21 0.83566| 0.41882 0.54039
22 |0.61136] 0.38187 0.44766
23 [0.64706] 0.39693 0.49484
Sum | 18.6477| 0.40946 7.63547

V. B
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Table 7 Realibility index for each case

Case Failure |Restoratio |Average Annual
Rate n Time Outage Time

1 23.83141 0.42915 10.2273

2 18.6477| 0.40946 7.63547

3 18.0261] 0.40633 7.32467

4 18.5922] 0.40919 7.60772

5 17.9951] 0.40575 7.26917
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Table 8 Reliability performance index for each case

Index case 1 case 2 case 3 case 4 case 5
SAIFI 0.92467 0.92467 0.92467 0.92467 0.92467
SAIDI 0.38632 0.28664 0.27468 0.28557 0.27255
CAIDI 0.4178 0.30999 0.29706 0.30884 0.29475
ASAI 0.99996 0.99996 0.99997 0.99996 0.99997
ASUI 4.41x E-5 3.27x E-5 3.13x E-5 3.26x E-5 3.11x E-5
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AENS 0.63489 0.4733 0.45392 0.47157 0.45046
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