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Black-start scheme for charging-discharging-storage integrated station

SUN Junbo', XIE Da', LOU Yucheng', YANG Minxia', ZHANG Yu?
(1. School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240,
China; 2. Shanghai Power Supply Company Electric Power Research Institute, Shanghai 200122, China)

Abstract: The restoration of a power system after a black-out mainly includes network reconfiguration and load
restoration. Reasonable black-start schemes play a major role to the fast restoration of power system after black-out. As a
distributed power, charging-discharging-storage integrated station in islanding can participate in black-start when the grid
falls in a full stop after failure. Basic configuration and power characteristics of the integrated station are presented firstly.
This paper also analyses the advantages of integrated station as black-start source over the traditional black-start method.
Then in accordance with the general principles of black-start, a black-start model and specific scheme for integrated
station are developed, which meets power flow and system safety constraints. At last, the developed model is applied to a
regional power system containing 16 integrated stations and the problem is solved with traversal algorithm. Black-start
process for the regional power system is got and the feasibility of the proposed black-start scheme for the integrated
station is verified.
This work is supported by National High-tech R & D program of China (863 program) (No.2011AA05A108).
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Fig. 1 Charging-discharging-storage integrated station
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Fig. 3 Influence of integrated station emergency support control
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Fig. 4 Var compensation flow of integrated station
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Fig. 6 Virtual connection control
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Fig. 7 Black-start process of the integrated station
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Table 4 SOC and transmission distance of the integrated station

B IS1 IS2 1S3 IS4 1S5 IS6 187 IS8

SOC 0.85 0.9 0.85 0.8 0.9 0.8 0.6 0.9
//km 5 6 4 3 4 5 4 3

ey IS9 IS10 IS11 IS12 IS13 IS14 IS15 IS16

SOC 0.9 0.9 0.85 0.7 0.8 0.6 0.9 0.7
//km 9 8 4 3 3 4 3 4




MR, &%

T A Bk 1R S R By S

- 49 -

—RAL HL I R 10 KV HL R A5 2% LU R HL 2511
W48 1220 KV IF) 28 A e,

M) HERT 6/35kV 1) AR RUFE R
Ah, HLT IR LR )N AR R AR A T
B AT ATV, SRR T AR PR AR S A
Wz s fin.

%5 MEHHTERSH
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Table 7 Output and transmission efficiency of the
integrated station
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PMW 1.18 125 1.18 1.11 125 111 084 1.25
7 095 095 09 09 09 097 097 0095
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