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Fig.1 Equivalent circuit of synchronous generator
with a no-load long line
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Fig.2 Equivalent circuit when single-phase
no-load transformer switching
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Optimal Restoration Unit Selection Considering Success Rate During Black Start Stage

ZHU Hainan', LIU Yutian', QIU Xizhao®
(1. Key Laboratory of Power System Intelligent Dispatch and Control, Ministry of Education
(Shandong University), Jinan 250061, China;
2. Shandong Electric Power Dispatch and Control Center, Jinan 250001, China)

Abstract: The primary task of making a black start plan is to select the to-be-restored unit. The main factors which have an
impact on unit restoration are analyzed, especially the terminal voltage waveform distortion of black start unit caused by inrush
current when no-load transformers are switched on. Based on the above analysis, the line weight, transformer weight and
auxiliary motor weight are defined and the concept of success rate of unit restoration is proposed. The success rate of unit
restoration and the capacity of units are considered to select the optimal to-be-restored unit during the black start stage. To
reduce the computation burden, several units are selected as a candidate set, whose restoration paths are obtained by the
algorithm of K-shortest paths. Simulation results of Shandong power grid show the effectiveness of the success rate of unit
restoration and the rapidity of the proposed method.

This work is supported by National High Technology Research and Development Program of China (863 Program)
(No. 2011AA05A118) and National Natural Science Foundation of China (No. 50877044).

Key words: power system restoration; inrush current; K-shortest paths; success rate of unit restoration

SOOI OO SOOI OO OO

HHRENE500 kV FEXNEERIEFRIER

2013 % 10 A 12 B, #ERAEANAE500 kV ISR AALIRE . LA BT #R EE500kVREXEZTAAM L IE — K%
BAFRENEL T ARG AAMBEIRSE — IR 2BANREFT. LR AEZ L, ZRRXHEEET 1600 MW, iz TR
FEZHaMBABRAL, LT AABREE . EBAK 2X1 286 km, M ELMERET 6400 MW, 485 F/ M T —Fe A8 45,
ZIRAHREARRATRAERENS AAird &% e At )ﬂ&%&#&%ﬁéﬁﬂa‘%%ﬁﬁﬁ THHREFERAKR, &
IREBNEREAT 1035 RADMAT R FERFHRETHRETKRRE, T A B L F k3 &% 09 %

|G/ AN |



