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Optimal Feeder Routing for Distribution System Planning

Using a Heuristic Strategy
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Abstract - This paper propose a heuristic algorithm based on the Branch-Exchange(BE) method to solve the Optimal
feeder Routing(OFR) problem for the distribution system planning. The cost function of the OFR problem is consisted of
the investment cost representing the feeder installation and the system operation cost representing the system power
loss. We propose a properly designed heuristic strategy, which can handle the horizon-year expansion planning problem
of power distribution network We also used the loop selection method which can define the maximum loss reduction in
the network to reduce calculation time, and proposed a new index of power loss which is designed to estimate the
power loss reduction in the BE. The proposed index, called loss index, can be considered with both sides, the low
voltage side and high voltage side branch connected with tie one. The performances of the proposed algorithms and loss

index were shown with 32, 69 example bus system.
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Table 1 32-bus system data

LINE[COST ILINETC COSTTTINE

1 1010357 11 ?% ! E%E LI752 | 31 1047
2 1055331 12 [18679 22 [05465] 32 | 06304
3 104107 | 13 05@5@ 23 [1.14427] 33 28084
4 104277 14 079127 24 [1.1377] 34 | 2.8284
5 [10819] 15 09241 25 [02278] 35 | 28284
6 106465] 16 121502 26 | 03189 36 [0.7071
7 107492 17 09302 27 |1.4118] 37 107071
8 [ 126831 18 02267 | 28 |1.0666

9 1127 9 1202487 29 10569

10 1020711 20 1062971 30 [1.3700
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Z271748& 244 39 5, 63 o 4749 WIie Hies
g, A4EL A4 /1% A2E Jeuin, A P o4
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Table 2 69-bus system data

[INE[COST | LINE | COST | LINE | COST | LINE [ COST
T J00013] 20 |02218] 39 | 00467 58 |08267
5 (00013 21 | 03598 40 | 00028 | 59 |0.3204
3 [00000] 22 00147 41 | L1200] 60 | 04035
4 [00039] 23 |0.1676] 42 04768 | 61 | 0.56%
5 | 0.0387] 24 | 03647 43 | 00630 | 62 |0.1093
6 [04107] 25 0788 | 44 |00148| 63 |0.1627
7 {04277 2 03253 | 45 |0.1752| 64 |0.7974
8 101035 27 |0.1824| 46 | 0.0015] 65 | 11682
9 [00553] 28 |0017| 47 |00091] 66 02103
10 [08626] 20 01691 48 02250 67 | 0.0049
11 [0.1972| 30 |04190] 49 |0.7660] 68 |0.7787
12 | 07492 31_| 00739 50 | 02173] 69 | 0.0050
13 | 1.0847] 32 103697 | 51 |0.1042 | 70_]0.7071
14 [ 10995 33 | 08850 52 [03501] 71 | 0.7071
15 | 11143] 34 | 17989 53 | 01953 | 72 | L4142
16 [02071| 35 | 15525 54 |02278| 73 | 28284
17 (03943 36_|00117] 5 |03189| 74 | L4142
18 [0.0050] 37 ] 01691 5 | 03157
19 [03450] 38 [0.1619] 57 | 16772
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Fig. 5 Initial configuration of 32 bus system
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Fig. 6 Initial configuration of 69 bus system
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Table 3 Result of an individual case

Fau4 (AFTEEu S AAug
=5 #=3 A3
32| Open line 1116,27,3334,35| 7,814,32,37 | 33,279,14,31
Z| Fxd 4 25.4899 33.3795 30.7492
Al R EH kW] 178.779 139.549 148.161
691 Open line  1541,57.72,73 | 1559,62.70,71 | 13,14,57,64,70
52§ 25.7296 30.9302 285178
A A8 & AkW] 464.489 99.621 100.976

® 32 Y #HH3 4328 FA SOC, IVC HFHE A}
A d98 HHY ARE HEdy] HAso vehd Foot
BME AYE M2YIE 47 gdsiged, IVCe
SOCE Td# vEFFo2 ¢nFe JYHU7 A&
of, Mg HH3 drtel Yol NEH Y5 P
gt b4 Fe® FHE vedn AL #d8 F 2
ooole AYgd ¢ Fol NEHHYE EE, OFRAME
EFHoE A sbedtrie AME dEhe ol

B 4 OFR @z}
Table 4 Result of OFR

D g4 HgEd BR-EX Total
Al GA | FAEFE | close | open S0c | Ve cost
Open branches of initial state 18, 5, 9, 14, 28
1 - - - 1868.322133.0910} 7.5205
2 Loop 2 5 37 |387.84633.4658 | 4.0922
324 3 Loop 1 18 5 [386.182]32.6106] 4.0467
2 4 Loop 5 28 31 |282.989{33.2004] 3.3303
A5 Loop 1 5 33 1161.82631.4539 2.3916
6 Loop 2 37 27 1148.161(30.7492 ] 2.2680
Open line of final state 33, 27, 9, 14, 31
3 AN 1.98 [s]
Open branches of initial state 6, 73, 25, 13, 17
1 - ~ ~  1411.049{28.3770 | 5.2290
2 Loop 1 6 70 |208.297]28.0806 | 3.1823
69{ 3 Loop 2 73 57 {127.805/29.2320] 2.4190
2] 4 Loop 5 17 15 |126.520{285118]2.3781
Al 5 Loop 3 25 64 |101.102]28.5030( 2.1227
6 Loop 5 15 14 ]100.976]28.5178| 2.1219
Open line of final state 70, 57, 64, 13, 14
£33 A 2.53 [s]
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Fig. 8 Optimal configuration of 69 bus system
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