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Semi-definite programming method for power supply restoration of AC/DC distribution network
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Abstract: With the development of power electronic components, flexible DC technology has gradually been developed.
In this paper, a flexible AC-DC converter is added to the traditional AC distribution network to establish an AC-DC hybrid
distribution system, and based on the problem of power restoration after short trouble, a semi-definite programming
method is applied to realize a fast system power restoration scheme. Firstly, with the structure of VSC model, this paper
proposes an equivalent method of VSC converter station based on model parameters, then conducts power flow
optimization in AC/DC hybrid system. Then, it uses the algorithm in radial and ring structured hybrid network developed
from IEEE 33 nodes respectively, and the calculation and analysis of different equivalent methods are carried out to
validate the rationality and high efficiency of the equivalent method.
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Table 2 Load recovery table with different SOP capacity
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3 87.52 0.216 0.059 293
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5 92.87 0.223 0.058 395
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Table 3 Load recovery rate under VSC capacity limitation
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3 100 55.6 100

4 100 55.70 100

5 100 74.63 100

6 100 91.71 100
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8 100 100 100
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SOP ##/MVA Sk EEI%  MH/MW F/s
3 100 0217 0.058 765
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7 100 0.231 0.059 245
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Table 5 Comparison of power restoration with

different equivalent modes

R VEN

M 45 MW PRI A /s
e 2 (E VU 0218 0.058 572
R 2 LY 0.153 0.040 195

MR L 5 6Lk, FEAEHRE M, SOP it
Pt bR p s, AT DACRAIE b R A A v A
(R RFE R YO R o 728 1o TL ) LRI 1) [ 350 Ay
1=6.2016021918x10° . 9.6264110084x107 , 3
T AL SR A SR B R A 41, IEARAR K 2R L 9.

R TR FH (21 s R ) 1 s B R
RHEPE 9, FEIEME 3~4 WK, PR H
XA ) Bt 2 B LR R AR TR O, WU 2 LA
VRTIBR R AR, BRI A FLBL ARy AT TR i
SAT LS, TSN A S 5SRO0, BOR S
BT T, ek wE VSC WS, 5
REREAG, (6 BRI S0 fEh, NG ThE %2
LY, Tk R P B EE, WO R
I1 X 2 LS M B i /D s ANIE F 28 LI
TR L R TS HT o

10 000
9 000 {
8000
| 1
7000 H|
f_—é |I | 500 4
& |
= { F |
E 6 000 ||II i \\_.\ i
= 5000 il N |
= | —
= 4000F ',:I d e |
= aoool | |
3000 t 30 35 Al 50 55
20000 %
b\
1ooor Y
t\-‘*‘__. &
0 ——4—0—0—0 00—
2 4 6 %8 10 12 14 16 I8 20
LA

Fig. 9 Average complementarity convergence curves with

different equivalent methods
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Table 6 Efficiency comparison with different algorithms
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Table 7 Efficiency comparison considering the

traditional connection switches
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