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A practical two-phase optimization method of dynamic var optimization in a distribution system
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Abstract: For multi-period dynamic var control optimization, a dynamic optimization model is used, in which the
objective function is the minimum summation of network loss coat and regulating cost of controlling devices. A Fisher
ordered clustering algorithm is employed to segment a load curve, making the load curve close to the actual load change.
A two-phase optimization method is presented to acquire a multi-period coordinated optimization based on a modified
genetic algorithm and a quasi-dynamic programming. In order to take into account both solution speed and accuracy, the
number of optimal paths to be recorded for all stages can be set flexibly according to the system size, which is suitable for
the dynamic var control optimization of a large-scale system. The results show that the proposed method is practical and
effective.
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Table 1 Parameters of distribution transformers
and shunt capacitors

10 kV [it4s 10 kV FFBEHL A A4
LR GRERH/KVA LR T 7 4 /kvar
2~3 2X315 17 4300
10~17 8X315 25 4X300

19~32 14%315

(1) RS R R 481248 OLTC HIshE i
Wk LRI

TRFF A AME A B, Y 138 OLTC
AL SRS . K A4 (0.6P~0.8P, P=7 500 kW)
FN A (0.1P~0.3P) P 4 7K OLTC (181
FCG IR 2 FIZ 3 FiR.

% 2 ROFEIKFETET OLTC Byah{ES I

Table 2 Net benefit of adjusting OLTC of the main

transformer at high-load levels

AR WA
P power T T F benefit
OLTC Pioss unaliﬁed OLTC Pioss unaliﬁed

0.6P -5 529.7 63.6 -6.25 5158 81.8 6.3

0.6P  -375 5448 54.5 -6.25 5158 81.8 134
0.6P 2.5 561.4 48.5 -6.25 5158 81.8 214
0.7P -5 753.2 54.5 -6.25 7239 54.5 15.6
0.7P =375 7854 424 -6.25 7239 54.5 329
0.7P 2.5 820.8 36.4 -6.25 7239 54.5 52.1

0.8P -5 1103 36.4 -6.25 1042 48.5 34.6
0.8P =375 1173 36.4 -6.25 1042 48.5 74.6
0.8P 2.5 1254 36.4 -6.25 1042 48.5 121.2

% 3 NATIKFETEE OLTC By ahfES i s
Table 3 Net benefit of adjusting OLTC of the main

transformer at low-load levels

T WA
P power F benefit
Torte  Pioss Vauatified ~ Torte  Ploss Vaualified

0.1P 3.75 66.7 100 5 65.6 100 -13
0.1P  -1.25 72 100 5 65.6 100 =6.2
0.1P 2.5 734 100 5 65.6 100 =73
0.2P 2.5 101.3 81.8 1.25 101.3 100 -2
0.2P 0 101.5 100 1.25 101.3 100 -19
0.2P 2.5 102.1 100 1.25 101.3 100 =55
0.3P 2.5 162.7 100 -3.75 1609 100 -0.9
03P -1.25 1647 87.9 =-3.75 1609 100 -1.7

0.3P 0 166.8 78.8 -3.75 1609 100 2.5
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Table 4 Net benefit of adjusting OLTC of the main transformer

in two load-fluctuation scenarios

B3| Tovtc/% Pios/kW  Foencti/7G  Vaualified/ %o
MHIRAL -6.25 367.5 - 0
it
AU Lo 375 3468 8.4 70
. Flery 125 310.2 224 94
EVN
1 7 #4 2.5 302 253 100
1 fif
1 9 #4 5 286.3 30.7 100
RS 0 409.2 - 36
A PR -125 0 3976 5 48
Mg RN 2B 25 386.7 9.5 55
BROFHIK  -3.75 376.4 13.7 67
BB Faky s 366.8 174 82
THSH  -6.25 357.8 20.8 100
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Table 5 Parameters of shunt capacitors and DGs for test system

s WE, EANIIR e/ T/
o 3% SE+4 kW kvar
C13 10 0~3X 100
€29 10 0~3 X300
DG 10 0.9 300 0~150
3000
2500 [ ]
2000
E 1500

1000

500

0
12345678 9101112131415161718192021 222324
t/h

4 RETTik
Fig. 4 Load curve of system

3000
2500

2000

5 1500
&~ 1000

500

0
12345678 9 101112131415161718192021222324
t/h

5 7 2 ERBEMRL T4k
Fig. 5 Seven-segment result of the daily load curve
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Table 6 Three optimal transfer pathswith the least of

cumulative objective function

L2
% W# Towe/ C13/  C29/ Oba/ Ploss/ .
JG
I R % H H kvar kW
7w B
# 125 2 1 70.4 51.1 97.6
24 0 1 1 502 454 112.2
3 25 2 1 80.5 65.6 162.6
a4 =375 2 1 95.4 88.5 55.1
# sy -5 2 1 104.3 77.8 3288
6# 625 2 2 117.4 102.6 187.9
TH 625 2 2 75.6 813 97.5
et i i i 20629 17010
X T AW 2 1041.8
i kvarh kWh
# 125 2 1 70.4 51.1 97.6
24 0 1 1 502 454 112.2
3 25 2 1 80.5 65.6 162.6
a4 =375 2 2 95.4 85.6 54.6
2% s -5 2 1 104.3 77.8 330
6%  -6.25 2 2 117.4 102.6 187.9
TH 625 2 2 75.6 813 97.5
et i i i 20629  1698.1
X T A AW 10424
i kvarh kWh
# 125 2 1 70.4 51.1 97.6
2% 125 1 1 502 45.7 110.9
3 25 2 1 80.5 65.6 164.6
a4 =375 2 2 95.4 85.6 54.6
3 s -5 2 1 104.3 77.8 330
6# 625 2 2 117.4 102.6 187.9
TH 625 2 2 75.6 813 97.5
et i X i 20629 16993
X T A AW 10432
i kvarh kWh

TR T ZAE 24 h SERR g AT R AL,
154 RN 1720.4 KWh, 110 BUCF 34 47407 IS 1R 4
TP 1701.0 kWh, ##7E4-1.1%, {Er[H:%
TP, BRI T A SO SR 2 B
LA

KSR A AN JE SN E BT 24 WS040
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-20 -

&) &GS

PEACIE I 5 B fe D 1Y), AR 5T HL RE B TS
s AHRAE T 2 R, Bt R
R ZMARETRESTRLIEIRR EE

Table 7 Comparison of optimization indexes in three cases

2550 OLTC  CI3 C29 Faw Fs F
JURAS 1403.4 1403 .4
ik 31 15 11 10174 932 11106
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