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Fig.1 Virtual transfer model of double branch removal
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Fig.2  Virtual transfer model of triple branch removal
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TF Ik % il K & f A AR
144 4-5-6-11-10-13-14 0.042 3
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Tab.2  Simulation result of double branch

TS 1, P', /MW AP,/MW FERI
1 len -644.731 0 -306.5275 0.036 4
2 1,5 510.037 8 176.607 6 0.091 9
3 Lo 619.849 9 2789529 0.121 6
4 L5 -424.1390 -162.3552 0.207 6
5 l,s -469.962 2 -292.2751 0.2552
6 Ly -786.623 1 -271.8682 0.399 3
7 s 158.000 0 200.685 1 0.434 1
8 Lz -3.2610 -306.5275 0.623 0
9 li7 187.639 0 162.3552  0.6829
10 Ligss 30.150 1  -278.9529  0.689 7
11 Lys26 -108.139 0 -162.3552 0.802 3
12 Lyg.ar 93.361 0 -162.3552 1.1049
13 lLig1 187.6390  -383299 1.6159
14 lg; 483.137 9 34.6594 19101
15 Ligis -3.2610 -383299 2.8302
16 Ly, 30.0378  -24.0775 3.5025
17 l,g 249.337 9 34.659 4 3.554 8
18 Lis.i6 -323.2610  -383299 4.8657
19 lsg 316.660 9  -20.407 0 12.629 5
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Tab.3  Comparison of searching results
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Tab.4  Simulation result of triple branch

YEFEE 1, P/MW AP/MW FERI
1 lgy  —641.5024 -303.3169  0.0627
2 Loy 6169281  276.0310  0.1259
3 L, 4855059  152.0758  0.146 9
4 ls  -4945236 -316.8365  0.1787
5 lg; 7720268 323.5483  0.187 1
6 Ly -427.3791 -165.5954  0.1929
7 Ly 5382268 3235483  0.280 4
8 Ly 1580295  200.7146  0.362 6
9 lpw — —0.0504 -303.3169  0.399 4
10 Lo 33.0719  -276.0310  0.4417
11 lpy 1908791 1655954  0.465 4
12 Lsss 1113791  -165.5954  0.529 8
13 Loy 90.1209 -165.5954  0.693 0
14 L —320.0504  -35.1192  1.203 5
15 L, 54764  -48.6388  1.528 1
16 Lys  -0.0504  -351192 24259
17 Loy 1908496  -351192  3.155 1
18 Iy -4945236 202314 11.3588
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Tab.5 Searching result and verification

Wi % AR /MW B/ MW iRER (%)

lon -641.502 4 -635.506 4 0.94
Lon 616.928 1 612.915 4 -0.65
l,, 485.505 9 487.489 0 1.43
1, -494.523 6 -495.511 0 0.20
lg, 772.026 8 778.025 4 0.77
1, -427.379 1 -424.363 6 0.71
Log 538.226 8 533.225 4 -0.94
Ly 158.029 5 161.031 1 1.86
| 190.879 1 189.863 3 -0.54
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Tab.7 Load rate of branches before and after triple removal
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Tab.6  Time-consuming comparison of methods

($1ﬁ5)
ARSI CHR[9]  SCER[12]
i1 0.243 0.326 0.411
B 2 0.260 0.402 -
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Tab.7 Time-consuming comparison of methods

($1YLS)
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ARSI 0.322 0.347
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Fast search of transmission section in power flow transferring resulting
from simultaneous multi-branch removal

CHENG Ruo-fa, FU Xin
(School of Information Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: To the power flow transfer problem caused by multi-branch disconnection, a new algorithm for searching
transmission section based on virtual branch model and flow exceeding risk index is proposed when multi-branch is
disconnected at the same time. Based on the disconnection of the double branch a virtual model of power flow trans-
fer is established when multiple branches are disconnected. When the double branches are disconnected, it is con-
sidered as equivalent to a virtual branch, and the virtual breaking distribution coefficient of the virtual branch is de-
rived by the virtual trend reentry process of the active power flow. When multiple branches are disconnected, on the
basis of the disconnection of the double branch, the virtual branch and the third branch are made to form a new
double branch model and then the virtual breaking distribution coefficient of the next generation virtual branch is
derived. The virtual breaking distribution coefficient defines the evaluation index of flow exceeding risk index and
the index is used to sort each branch in the power flow transfer area, thus obtaining the branches constituting the
transmission section. The validity of the proposed algorithm is verified in the IEEE39 node system.

Key words: virtual breaking distribution coefficient; flow exceeding risk index; transmission section; power flow

transfer area; virtual trend reentry





