4635 55113 2D ERBEY B EH Vol.46 No.11
20186 H1 H Power System Protection and Control Jun. 1, 2018

DOI: 10.7667/PSPC170710

T W 28 ZE 25 B9 Bic B [R5 {4 B Wk & SRR 1T L SE T

FRE, B E, FEA, KAHAE, BEMH F 2

(1. BB kFh FE a5 %%, EF 200240;
2. B MArT g b o8 @FRAFRIE, A HuM 310000)

FE: BRI BERC L R AR S 5 nT A BE R SR “ G Y07 ScBU PRI LR o BT BEIE L P A 0, St
T FHEE T I 2 A RO AT A SEBIL AR Rag A L P S SR, G SR M P I B 5 LA ST AN Tl ) Sk i Do B0
R SRR B AR LIRS LR S8R SR 0 e S5 U0 A i 5 S I S5 A R AT T S &5 B R
TRAFIFILSE A AT B S Bt s 7R A AT ORI, (R RS I Hedheod AN [ (0 B T REEAT IFAT V5. il — DRI
TR, M SO AR B AL SR YR F R SR S A, SEBLM SR K e A o G TN, SR T
PR S ML TN AN [RDRR R 2 R PR 22 B 5 B RO 3 1T R 190 ) 5 RS B B, SR pRade pirp P 52

R G BREECEM; MZERG JFT ARERAERE

Parallel realization of fast restoration strategy for distribution system based on network equivalence
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(1. School of Electric Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
2. State Grid Jiangsu Economic Research Institute, Hangzhou 310000, China)

Abstract: Modern intelligent distribution network can achieve rapid power recovery by dispatching its “flexible sources” of
the demand side. This paper proposes a fast power restoration strategy based on network equivalence and parallelization
aiming at the characteristics of intelligent distribution network which can use power network resources flexibly to cope with
different electrical energy loss. The algorithm uses special power supply nodes (called equivalent sources) to replace
surrounding feeders, adopts parallel computation mode of combining off-line equivalent sources pre-storage with real-time
ones. The off-line data is pre-stored and preferred to use. While facing larger electrical energy loss, the algorithm calculates in
parallel the real-time equivalent sources corresponding to different dispatching possibilities. In order to further improve the
efficiency, the algorithm uses improved adjacency matrix to maintain the radial topology and reconstruct the network
efficiently. Several cases of different electrical energy loss are studied to show that this strategy can achieve rapid power
recovery by using different support sources reasonably and efficiently.
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Fig. 2 Diagram of equivalent source — real (left) and

equivalent (right) structure
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Fig. 3 Parallel calculation of real-time supporting ability
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Table 2 Operation situation of connecting feeders B, C and D
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Table 3 Parameters of DG, ES and DR load in the system
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Table 6 Comparison of off-line and real-time equivalent

sources of connecting feeder
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Table 7 Contribution of unscheduled DG1 and DG2
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Table 8 Recovery plans (only switch operations) with

corresponding costs and calculation time in case 2
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Fig. 8 Preferred restoration schema for medium energy loss
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Fig. 9 Preferred restoration schema for severe energy loss
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Table 10 Operation situation of DG, ES and DR load

under severe energy loss in case 3
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Table 11 Operations and costs in preferred recovery

plan under severe energy loss
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