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The Optimized Standards and Criteria for Installing Switches on Distribution Feeder

RNl R

CAREN ST

(Nam-Hun Cho * Bok-Nam Ha * Heung-Ho Lee)

Abstract - Utilities are trying to install the equipment of high quality to avoid deterioration of supply reliability. In
addition, many sectionalizing switches which can decrease the total outage value for a fault are installed for the same
reason. Therefore, utilities are interested in stan dards and criteria for installing switches to optimize the total cost on
distribution systems. The affect of sectionalizing switches installed on distribution feeder is gradually decreased because
the failure rate on distribution feeder is decreased.

Also the automation for distribution systems is widely applied for the efficient operation. Therefore, the renewal for
installation standards of sectionalizing switches is required to reflect the current operation situation. The variable data is
used to consider the KEPCO's real situation of distribution feeder as follows; the feeder capacity, connecting rate, feeder
length, failure rate of distribution feeder, the failure rate of switches, perception time of feeder fault, the restoration time
for a faulted section, the transfer time to other feeders, and the switching time.

In this study, We propose equations which can determine the number of sectionalizing switches for minimizing the
outage and switch installation cost.
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Fig. 1 n zonal distribution model
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Table 1 Example of restoration from a zonal accident
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Table 3 Outage time and number in transferring load
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Table 4 Comparison of manual and auto switches
according to the number of dividing
+5 A3 A5 3t 97
j:_ & _§‘_% i ED}—
£ Ad% RPN A9 A A 2H
" [kvA*h| PU | [min] |kVA*h| PU | [min]
1| 2,037 1.000 12.22 2,037 | 1.000 12.22
21 1,856 | 0911 11.14 1,139 | 0.559 6.83
3 [ 1630 | 0.800 9.78 812 0.398 487
4 1 1520 | 0.746 9.12 660 0.324 3.96
51 145 | 0.715 8.74 573 0.281 3.44
6 | 1416 | 0.695 8.49 517 0.254 3.10
7 1 1,388 | 0.681 8.33 479 0.235 2.87
8 1 1,370 | 0672 8.22 451 0.221 2.71
9 ] 1356 | 0.666 8.14 430 0.211 2.58
10 ] 1,347 | 0661 8.08 414 0.203 2.48
11 ] 1,340 | 0.658 8.04 401 0.197 2.41
12 ] 1,336 | 0.655 8.01 391 0.192 2.35
13| 1,333 | 0.654 8.00 383 0.188 2.30
14| 1,331 0.653 7.99 376 0.185 2.26
15| 1,330 | 0.653 7.98 371 0.182 2.22
16 | 1,330 | 0.653 7.98 366 0.180 2.20
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Table 6 Average Length of main Line in KOREA

TE AX Y BA 9 cA
ik 6.2km 102 km 19 km

Eaksl 1Km< L <15Km |6Km< L <20Km| 10Km< L <50Km

b, X9 JEI| X &9 24

B2 @& w9yt dE8E FFEA K =
7ol FE&77F Ay d"¥e ALgslr Esle A
(Black-out)¥ 4+ oy}, AP F, Fa ¥E, 129 T34
2L oy AV EL HerE 18 ¥ £ Utk

5 F X ZH| Lol & (Outage Cost)ol&, AHFFAFoZ <l
slo] AbEol A wAst: AA, AE SR, A" Y BE
A% 4o AEE FAoR FANA HE ¥ S 9

n] gho
FFAFULS Ge AL 199(kWhlE £25E0)
3L A
(=}

HAYat= &7 U &(d, $F) otk ol ¥

243



BRABERNE S51A% 53 2002 58

&8 3A WFE oAEE, FANE, AFHEE, TEAE, 4 2,876 690 1,414 1,640
DAH L HEHE T A8 848 FAPEH Uk 5 2748 920 1,247 2,187

Ao FFANAEE FolmA st A, AP 6 2,670 1,150 1,141 2,734
o 4L A% 8 FAY2 ¢f AAE Aol Iwkzql 7 2,619 1,380 1,068 3,280
7330}:0].(;}_ :LE‘]L}' :L“E]L}“J_QE—O/] _}I:%_% ‘;'%-_‘"0]‘—:‘5“ _}1\_._3_1:»]% 8 2,585 1,610 1,016 3,827
=apule] wate] FFUARI wEA FHoR ANGD 9 2262 | 1840 8 ]
@ & gt web BFAHES ol F =LA 2 228 2200 o 2
W, I oldoz NI FEL EolE RE AHIA FH G 2536 2530 011 6,014
oA uigAEA ¥on & F AUk 13 2535 2,760 898 6,561

a¥og FIFANIE P A o]} ALY £ 14 2537 2,990 833 7,108
Ay o] Aol FH L o] Ao upEAFT) 15 2,042 3,220 881 7,654

olg =E vgoz @Ase UYE g A% o) 16 2548 3,450 876 8,201

ol
min Z = Sc + Fc¢

@, Sc: FFHE (Utility Cost)[WON]
Fc : & & 71 &(Outage Cost)[WON]
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Fig. 6 A Minimized point of Total Cost(Area A)
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Fig. 5 Utility Cost and Outage Cost S A=
TET [ ZEFAF & | TF0 L | FIFALYE | FFHE
47) 4e FFNEH BITAFNEY B FMES 3 [Fe] [Sc] [Fe] [Scl
cztste Held AHFFAu FEF neHojok drhe 1 6,707 0 6,707 0
2 o] CH). 2 6,260 230 4,042 547
A7 22 71FE AAs7] A5t B 29 Fu] wiAA 3 5,486 460 2,945 1,093
72 ¢ AR 2 ¥ 69 Ny %H HF FHL 2A 4 5,109 690 2,421 1,640
2 ZEFXFuE ¢ FEuLs uHe A4 20 B & 5 4,891 920 2,116 2,187
2 Ay AXRAe B AAE dF 7, X8 K9 6 4752 1,150 1918 2,734
o 1 6, 1 7, 1Y 8 BT B ATLE FFHEY 7 4659 1,380 1,781 3,280
FAAQ uFAE AFAYNULE VFoE Aidd ARY ] 4,594 1610 1,681 3,827
= wdnh 9 4547 1,840 1605 4374
B 7 PuEwl ge BIANTES ¥ SI6I8A X) 0 | 45 | 201 ot | 49
- - 11 4,491 2,300 1,500 5,467
Table 7 Outage Cost and Utility Cost by Dividing Area Ai) 12 4475 2530 1,463 6014
== X}[;M - A4l 13 4,465 2,760 1,433 6,561
TEF [(BRARVIE| TR0 & |[TRALNE[ TR E 4 | 449 | 299 LA09 7.108
[Fc] [Sc] [Fcl [Scl 15 4,456 3,220 1,389 7,654
L 3,851 0 3,851 0 16 4,456 3,450 1,373 8,201
2 3,566 230 2,325 547
3 3,100 460 1,705 1,093
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Table 9 Outage Cost and Utility Cost by Dividing(Area C
[chel @ ® ¥

TE 25
TESF | 2EAF | 3BuR | TFAF | TEE

v]-&[Fcl [Sc 8] &-[Fc] [Sc]
1 16,287 0 16,287 0
2 14,839 230 9,005 547
3 13,162 460 6,368 1,093
4 12,311 690 5,133 1,640
5 11,811 920 4,421 2,187
6 11,486 1,150 3,960 2734
7 11,260 1,380 3,638 3,280
8 11,098 1,610 3,402 3,827
9 10,977 1,840 3,221 4,374
10 10,885 2,070 3,080 4921
11 10,815 2,300 2,966 5,467
12 10,760 2530 2874 6,014
13 10,718 2,760 2,797 6,561
14 10,685 2,990 2,733 7,108
15 10,660 3,220 2678 654
16 10,642 3,450 2,632 8,201
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Fig. 8 A Minimized point of Total Cost(Area C)
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X 10 xdd JHw7] 24 J[&E

Table 10 Criteria in installing switches

7 ang | BAw | cas |GEEEE
B d 2% | 6km | 10km | 20 km
A7 | TF 4 4 6
AT | As 3 3 5 ]
 [1o/15Km|191/25Km|151/33Km Hgff}
A | 5 [2500kVA [2500kVA | L6WOKVA "
FA7E A 1t0/2Km |1tH/3.3Km|1tH/4.0Km
3300kVA | 3,300kVA | 2,000kVA
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