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Study on Capacity Design of Active Phase Controller
for Distribution Line Reconfiguration

Da-Woom Jeong!, Soo-Yeon Kim!, Sung-Jun Park!, and Dong-Hee Kim™

Abstract

Distribution energy resources have been increasing in recent years. However, output power is limited for

distribution network stability. This study proposes an active distribution network that can reconfigure

distribution lines by using an active phase controller. A conventional distribution network has a fixed structure,

whereas an active distribution network has a variable structure. Therefore, the latter can increase the output

power of distribution energy resources and decrease the overload of distribution line facilities. An active phase

controller has two operation modes for minimizing circulating current during dynamic reconfiguration. In this

study, voltage and current control algorithms are proposed for active phase controllers. The simulation of the

proposed methods for active phase controllers is performed using PSIM software.

Key words: Active phase controller, Distribution network, FACTS, SSSC
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Fig. 2. Configuration of distribution line for system analysis.
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4 TABLE 1
e s 209 CAPACITY OF APC ACCORDING TO VARIOUS
B 5 Pa_2 (ZL2=45[Q)], cos62=0.9) CONDITIONS
., Pa_2 (ZL2=40[0], cos02=0.9)
& —Pu_ =35[0Q), cos02=0.
g 5 il CASE#1
G & —Pu_2 (ZL2=25[4}], cos§2=0.9) Load#l Z:5O [ga]y PF:09
1 Load#2 [Q] 50 45 40 35 30 25
. Phase [°] | 500 | 526 | 55 | 583 | 625 | 667
T e T PowerlMVAI | 183 | 192 | 203 | 215 | 229 | 244
Fig. 4. APC capacity by varying load impedance under /- CASE#2
power factor lagging 0.9. Loadi] 7-50 [Q). PF=0.9
Load#2 [PF] 09 0.8 0.7 06 05 0.4
g —Pa_1 (ZL1=50[Q}, cos01=0.9 =
S _Pu_; (.u;s lecm;g_yj Phase [°] 500 | 500 | 500 | 500 | 500 | 500
w16 Pu_2 (ZL2=50{Q], c0562=0.8)
» p‘,_j(;;s Wl’ma;a“; Power [MVA]| 183 | 1.83 | 1.83 | 1.83 | 1.83 | 1.83
L2 ==Pa_2 (ZL2=50{82], cos62=0.
g 1 —Pu_i ;Zfia‘ Z{JZ], z‘maj=ﬂ.3 CASE#S
8 s ——Pa_2 (ZL2=50{2], cos02=0.4) Load#l 7=50 [Q]7 PF=09
@ Load#2 [9/PF1|50/09 [ 45/0.8]40/0.7 | 3506|3005 | 25/0.4
u Phase [°] 500 | 526 | 556 | 5.8 | 625 | 6.67
P E e 5 v B Power [MVA]| 1.83 | 192 | 203 | 215 | 229 | 244
Fig. 5. APC capacity by varying power factor under constant
load impedance Z;» 50[Q]. TABLE O
DISTRIBUTION LINE PARAMETERS
ikl 1 ) v 0
s Pa 2 (ZL2~4510];cos03~08) Substation#1 229 [kV] 0[]
Pa_2 (ZL2=40{Q], cost2=0.7)
g - —Pa_2 (ZL2=35[2, cos02=0.6) Substation#2 22.9 [kV] 10 [7]
3 2 —Pua_2 (ZL2=30{Q], cos02=0.5)
s —Pu_2(ZL2=25[0], cos02=0.4) Z PF R L
1 Load#1 50 [Q] 0.9 45 [Q] |57.81 [mH]
03 Load#2 40 [Q] 0.7 28 [Q] | 75.77 [mH]
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Fig. 7. Total APC capacity according to load & PF
variation.
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Fig. 8 Connection point voltage and APC capacity at
controlled angle as 10[°].
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