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A Study of Reconfiguration for Load Balancing in Distribution Power System

ot s
(Gyu-Seok Seo * Young-Sik Baek)

Abstract - In this paper, the load balancing which is one of the distribution power system’s operation purposes was
studied. Reconfiguration of Distribution power system presents that the configuration is changed by changing the switch
on/off status which exists in the system according to the mentioned purpose. Through this method, the load of
distribution power system is shown to be balanced. As a characteristic of complicated distribution power system,
system is designed by being applied by OOP(Object Oriented Programming) method which connected more flexibly than
existing Procedural Programming method, and the process of calculating the distflow and the loss of configurated
system is shown. In addition, this paper suggests more efficient method compared by the results of reconfiguration on
the purpose of the loss minimization and by the result of distribution power system reconfiguration on the purpose of
load balancing. Moreover, it searches for the method to approach the global optimal solution more quickly.
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Table t Simulation Result of 32 Bus Distribution Power

System
32 Bus System
Original State Optimal State
Tie Switch 33-34-35-36-37 9-7-14-31-37
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Table 2 Reconfiguration result by initial operating state

32 Bus System
Case 34 A 271449 HAA ZAAA gold x713H
Base Case Solution Base Case Optimal State
Lines switched | 33-34-35- 9-7-14- 21-23-30~ 07-13-21~
out 36-37 31-37 3B-34 31-37
Total kW Loss|  212.817 124,036 398.455 130,948
Worst 0.899633 0939557 0.827932 0.930436
voltage(p.u)
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Table 3 Application result of initial operating point algorithm

32 Bus System
Case x7] ¢4 daeE & 7] A3 o2 E A
Base Case Solution Base Case QOptimal State
Lines switched| 21-23-30 07-11-14 07-11-14 9-7-14
out -33-3 -31-37 -31-37 ~31-37
Total kW Loss|  398.455 134.003 134.003 124036
Worst 0.827932 0.919907 0.919907 0939557
voltage(p.u)
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Fig. 8 Algorithm for initial operating point selection
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Table 4 Result Comparison in the 69bus distribution power

system
Reference [14], [15] - 69 Bus Model
State Original configuration
Tie Switches 70, 71, 72, 73, 74
Loss (kW) 223.946
After Reconfiguration
State
Load Balancing Proposed Method
Tie Switches 15, 59, 62, 70, 71 15, 59, 64, 70, 71
Loss (kW) 99.4513 91.58

71 E 4 8 EE 4 98 HEdE Mz 2& HZAE 7}
Ak FH E =FdA AAG guglEd 93 A ‘é}
Q) AEEth ¥ A 239 XolE volxn glew Loa

Balancingg E# Aoz 3 ZIs Ao FAYE & F %l
ok dhE,) &4 Z2ddaE A dndZe durt £ o

$esthe A ¢ ¢ U

k3 5 23t 53 Xxo AN ¢
Table 5 Result of Load Balancing Index value
Reference [14]

System index value 0.02781
All Branch Capacity : 10MVA
Referencel[14]'s index value Proposed Method’s index value
0.078523 0.075952

All Branch Capacity - 2MVA
Reference[141’s index value Proposed Method’s index value

0.028044 0.027126
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Fig. 10 Model of Distribution power system(69 Bus)
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Li : Length of branch i
Ii : complex current flow in branch I
K : current rating of bus I
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Table 6 Result Comparison in the 14bus distribution power
system

Reference [16] - 14 Bus Model
State Original configuration
Tie Switches 10, 13, 16
Loss (kW) 399.208
After Reconfiguration
Load Balancing Proposed Method
Tie Switches 7,11, 16 7,11, 16
Loss (kW) 369.35 369.35
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