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Table 1 Power flow operation of key line set
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Table 2 Output adjustment of scheduling nodes
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R Yl ki i A
AR AR R W RR
G30 240.14 287.13 +46.99 290
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Table 3 The adjustment results of key line set
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EERYIRVIE: S SR P E I E 4
1—39 322.40 248.68 250
1—2 275.84 201.49 300
2—3 611.08 625.20 630
8—9 426.38 379.09 450
9—39 502.61 453.16 550
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Table 4 Performance comparison between
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Table 5 Power flow operation of key lines
in the actual power grid

ferr 4 UMW Tnl Ny R
Lss 1336 1250 1.068 8
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VI 3ok 2k I 25 5| & i v, W T 32 0 K
1, SR SCHp 7 32 o) f v T TED T 2R 4 30 A A PR 9
HE il A A T SRS AN 3R 6 TR .
*6 HRESIAR
Table 6 Power flow control scheme MW
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G34 637 835 +198 1260

G40 500 104 -396 1 000

P2 6 AT, ST HR J77 9 i 2 1 8 7 4 ol o g 222
PARE AL AT 1 G42,G34 G40, 75 5 HLAL 1Y 11
G42,G34 G40 Xof I o 2 0% 1) 7 VA R SR A 1) 5
PRAGDL. T H. G42.G34 1yt g 35 n e & i i (L 55
T G40 1 i g kb R R i, B R R R 793
MW, A 208 G P LA o B2 2 5 i R . ol it
] R P12 ) S X A R ) i e B v L
FryRPEE A, A5 2 AL B R R B S R AR T B R o

R7 KIREMPXRELKAELER

Table 7 Adjustment results of key lines

in the actual power grid MW
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Double layer optimal power flow control strategy of transmission section

based on positive and negative comprehensive sensitivity
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Abstract : Fault trip of overload line transfers the power flow to other lines in the associated transmission section, which results

in interlocking tripping accident. The key to prevent cascading tripping accidents is to quickly formulate a reasonable and

effective power flow control strategy to eliminate line overload. In view of the defects of low accuracy of sensitivity method and

too much calculation of optimization method, a double-layer optimal power flow control strategy of transmission section based on

positive and negative comprehensive sensitivity is proposed. Considering the overall regulation effect of nodes on overload and

heavy load line power flow, the positive and negative comprehensive sensitivity index is proposed, and then the power flow

control strategy is quickly formulated by double-layer optimization method. In order to prevent the surge of computation caused

by too large search space, a multi-objective selecting optimization model of the first layer scheduling nodes is established to

optimize the scheduling nodes involved in the adjustment. On this basis, the second layer power flow regulation optimization

model is constructed to obtain the accurate output adjustment of the scheduling nodes. The above model realizes the accurate

dispatching of power flow out of limit on the transmission section. The simulation results of IEEE 39-bus system and a provincial

power grid verify the rapidity and accuracy of the proposed method.

Keywords :line overload ;transmission section ; cascading trips ; power flow control ; positive and negative comprehensive sensiti-

vity index ;double layer optimization
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