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A study of Optimal Reconfiguration in Distribution Power System using Initial
Operating Point

BES-¢EE -85
(Gyu-Seok Seo - Jung-Nyun Kim - Young-Sik Baek)

Abstract - This paper presents a problem that reconfigure distribution power system using branch exchange method.
Optimal reconfiguration problem calculates line loss, voltage condition about system states of all situations that become
different according to line On/Off status, and search for optimum composition of these. However, result is difficult to be
calculated fast. Because radiated operation condition of system is satisfied using many connection and sectionalize
switches in the distribution power system. Therefore, in this paper, optimization method for reducing system total loss
and satisfying operating condition of radial and constraints condition of voltage is proposed using the fastest branch
exchange. And optimal solution at branch exchange algorithm can be wrong estimated to local optimal solution according
to initial operating state. Considering this particular, an initial operating point algorithm is added and this paper showed

that optimal solution arrives at global optimal solution.

Key Words : distribution power systems, optimal reconfiguration, loss minimization, branch exchange

1M 2
WAASe AALdeY &8 &9 Hash ¥y »3
2% WEolge SAsd WAAEE &He Aoz F
H ATY EAe 8A wWAATY 74 2 RsdEE o
Bt AANGHE A HAH3 EAlold. o EAle
HAA T PG A2, AgAete A2 847 F

< EFHF A7 1A AgzAe] Futste Rez M= A
Aol we e BE ted ASTAHE U Hd=2s
A, A4RAE ARSI oJE F HAFHY TAHE Fohye
- Zlojck, WA HE 2] $ R} A PHe BE
e daiy ANE 2AZ ZohilE WEd Al 2
Ay Fold Az o] BE 29 A$E AMddE
2 AAR AqA v Fe)Helr},

A AT B A7+ 27]dE 24 FAY(Branch
and Bound), ¥7] R #¥(Branch Exchange)5 & EA&
E9c. 28y olE WYL AN &x& A waxq
A AHZY zVEEe mE NgHE =EFdde
2HE 1A Qo olAE AAR AEEE ojdy
GdndF, FHA dnYF 5L 495 g AT F
F A wd AAAzre] we] Adrce 9dS AR

P!

*» F& 8 AR08 3d #7333 iy
# & R LSANF) AYAT L, 2040 F
t BAAR, R AW ARANHFEEE, Aup
E-mail ! ysbaek@mail knu.ac.kr
B RT - 20065 128 22H
BRFET 200015 2H TH

-4

HE GZE S8 uiTAE 2N AFHoll 2 A7

Ho

ATH6]71(11].

B =RAME A S 852717 A8 7] 2y
< A& ATAL AASAT aYn A ATl F
AR 2%AA AHA & Bf 27 &4 FHE WA
o] A FHPE AL 5 UEE dngEFE FUhEA,
ol2AN E7] @Yol AFHZ wAE A& LAd}e P
& A

21 MEASS EW

WAAEE WA TEE $4AT WAAFE FLT
zz 3490} Utk o) P27 N2 A mea A
B2 o® YBT BHsEH Be odgel wan =
z2ades dehizizh 47 9tk 2 AFdAE AN
1We gt 42 dAYE vehin HE Pmel WY
o 44 8T & At WP A BT

T
P _......_,l Dlst .,}_. IR ]
e i

FEEGER

N t {
Tiist o L gamiys j
. i [

MNULL
a7 1 Elge 28
Fig. 1 Expression of Feeder

451



WRBRIWE 56% 3 2007F 3R

a9 18 e (Feeder) AAE =433 Aoz Hd:
ANeHoz Aol Had dHolelg A Alxade] EEZ
2 (topology) & 2A37l il & ANAR)EY €43 X
AHE 7143 gl olAE B3t Z AAME Alele] w4
2 Age] o|FolAcl 1 99 xEZ(Node), MAMZ A
(DLine), ¥3}(Load), ¥ ¢7(Transformen) 5& 7489 A
A oW zzte ANES 92 Aus} A S Al
£33 AA Z4az3e] WAA AE2A TS

ag 208 ¢4 AAE ARG o4t 4 WAASH
A tlgo] HEE Ao TEEE HAEH

[t

r—fw—"""'m“"'i:"’;i’
) S
J““J“L;

':) anza /3 scan [ | waszaa

ag 2 ujFA S HHT
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Table 1 Power system’s data for simulation

Line | From | To ) @) Load at To Bus
No. | Bus | Bus R(Q X P(kW) [Q(kVAr)
1 1 2 0.0922 0.0477 100.0 60.0
2 2 3 0.4930 0.2511 900 400
3 3 4 0.3660 0.1864 1200 800
4 4 5 0.3811 0.1941 60.0 30.0
5 5 6 0.8190 0.7070. 60.0 200
6 6 7 0.1872 0.6188 200.0 100.0
7 7 8 17114 1.2351 200.0 100.0
8 8 9 1.0300 0.7400 60.0 200
9 9 10 1.0400 0.7400 60.0 200
10 10 11 0.1966 0.0650 450 300
11 11 12 0.3744 0.1238 60.0 350
12 12 13 1.4680 1.1550 60.0 350
13 13 14 05416 0.7129 1200 80.0
14 14 15 | 05910 0.5260 60.0 10.0




15 15 16 0.7463 05450 60.0 2040
16 16 17 1.2890 1.7210 60.0 200
17 17 18 0.7320 0.5740 90.0 40.0
18 2 19 0.1640 0.1565 90.0 400
19 19 20 1.5042 1.3554 90.0 40.0
20 20 21 0.4095 04784 90.0 400
21" 21 22 0.7089 0.9373 90.0 40.0
122 3 23 0.4512 0.3083 90.0 500
23 4] 24 0.8980 0.7091 420.0 200.0
24 24 25 0.8960 0.7011 420.0 200.0
25 6 26 0.2030 0.1034 60.0 250
26 26 2 0.2842 0.1447 60.0 250

=21 27 28 1.0690 0.9337 60.0 200
28 2 29 0.8042 0.7006 1200 70.0

29 29 30 0.5075 0.2585 200.0 600.0
30 30 31 0.9744 0.9630 150.0 700
3 31 2 031056 0.3619 2100 1000
32 32 3 0.3410 0.5302 60.0 40.0
33 21 8 0.0000 2.0000

M 9 15 0.0000 2.0000

135" 12 22 0.0000 2.0000

36 18 3 0.0000 0.5000

37 25 29 0.0000 0.5000

* Tie Lines, Substation Voltage = 12.66kV
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Table 2 Application result of algorithm.

Method Branch Exchange
State Base Case Result (Optimal state)
Lines switched out 33-34-35-36-37 9-7-14-31-37
Total kW Loss 212,817 124.036
Worst voltage(p.u) 0.899638 0.939557
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Table 3 Simulation result by arbitrary initial state

Method Branch Exchange
State Base Case Result (Optimal state)
Lines switched out 21-23-30-33-34 O7-13-21-31-37
Total kW Loss 398.455 130.948
Worst voltage(p.u) 0.827932 0.930436
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Table 4 Application result of initial operating point algorithm

C 2713 a2l 3§ 2713225 HA]
Base Case Solution Base Case Optimal State
Lines switched 21-23-30 07-11-14 07-11-14 9-7-14
out -33-34 -31-37 ~31-37 -31-37
Total kW Loss 398.455 134.003 134.003 124.036
‘Worst -
voltage(pu) 0.827932 0.919907 0.9199%07 0.939557
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Table 5 Initial result data of 83 bus model

State Original configuration
Tie Switches 84, 85, 86, 87, 889;399690 91, 92, 93, 94,
Power Loss (kW) 531.412
substation 1.0

V4 0.9450
V5 0.9336
Part of bus voltage| V6 0.9316
magnitude (p.u) V7 0.9300
v8 0.9294
v9 0.9285
Base V : 114kV V10 09293
V71 0.9489
V72 0.9488
va3 0.9479

System Vmin (kV) 0.9285 (bus 9)
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Table 6 Simulation result data by different application Algorithm

State After Reconfiguration
Algorithm VSIIDE Proposed Method
Tie Switches 55, 7, 8. 72, 13, 89, 90, | 30, 92, 90, 42, 34, 13, 7.
83, 92, 39, 34, 41, 62 89, 84, 83, 72, 62, 86
Power Loss (kW) 470.85 470.281
Substation 10 1.0
V4 0.9665 0.9691
Part of bus V5 0.9606 0.9637
e e 09597 09629
(p.u) V7 0.9572 09572
v8 0.9566 0.9566
V9 0.9557 0.9557
Base V V10 0.9565 0.9565
11.4kV V71 0.9531 0.9532
V72 0.9819 0.9820
[ vs3 09612 0.9613
System Vmin (kV) 0.9532 (bus 71) 0.9549 (bus 55)
Loss Reduction 11.397% 11.504%
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