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Analysis of operating network for black start service combination

XU Jian-nan®, LIU Jin®
(1.Wujiang Power Supply Company, Wujiang 215200, China;
2.Dept of Electrical Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: In the crowded region with user’s emergent power supply for themselves, the user’s emergent diesel generators are the
important to preparative resource of black start. According to the viewpoint of distributed generation, it is feasible to combine the
emergent diesel generators to serve the region power system of the black start. An analysis of operating network for black start
service combination is made in this paper. From the analytical formulas of active and reactive power balances, the operating
characters of such network are taken apart. In terms of the solicitation condition of generator self-excitation, the voltage/reactive

power regulating guide lines of such network for avoiding self-excitation are proposed.
This work is supported by National Natural Science Foundation of China (N0.50877104).
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Fig.1 Operating network for black start service combination
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Tab.1 Branch parameters in operating network

e | ww t” o o Aahi2 AL,
1 1 5 0.0007 0.002 4 0.000 001 5
2 1 -12 0.0 3.19 1.0
3 2 -6 0.0 6.38 1.0
4 2 8 0.007 1 0.0221 0.000 0135
5 3 4 0.027 2 0.0905 0.000 059 7
6 3 -7 0.0 6.38 1.0
7 4 5 0.0021 0.006 9 0.000 004 4
8 4 9 0.0181 0.0935 0.000 061 7
9 6 7 0.0 0.000 01 0.0
10 8 10 0.068 9 0.2291 0.000 1511
11 8 -13 0.0 3.19 1.0
12 9 -11 0.0 3.137 1.0
13 10 -14 0.0 3.19 1.0
14 11 15 3.003 3.438 0.0
15 12 16 4.204 4.813 0.0
16 13 17 6.006 6.876 0.0
17 14 18 4.204 4.813 0.0
18 15 -19 0.0 70.0 1.0
19 16 -20 0.0 70.0 1.0
20 17 -21 0.0 70.0 1.0
21 18 -22 0.0 70.0 1.0
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Tab.2 Voltage equilibrium rule for generating node is satisfied

R \Y angle P Q Pg Qs
7 1.0038 -0.8367 0.000 600 0.000 300 0.0 0.0
19 1.000 -0.044 3 0.000 127 0.000 084 0.000 280 0.000 017 7
20 1.000 -0.027 8 0.000 127 0.000 084 0.000 280 0.000 016 7
21 1.000 0.0 0.000 127 0.000 092 0.000 268 0.000 018 8
22 1.000 -0.026 3 0.000 127 0.000 092 0.000 280 0.000 0193
p) 0.001 108 0.000 652 0.001 108 0.000 0725
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Tab.3 Voltage equilibrium rule for generating node isn’t well

satisfied

A v angle P Qu P Qs

7 | 1005 | -0.758 | 0.000600 | 0.000300 00 00

19 | 1.000 | 00361 | 0.000127 | 0.000084 | 0000280 | 0.0000038
20 | 1.000 | 00535 | 0000127 | 0000084 | 0.000280 | 0.0000029
21 | 1.005 00 0000127 | 0.000092 | 0.0002685 | 0.0000634
22 | 1.000 | 00515 | 0000127 | 0.000092 | 0.00280 | 0.0000011
by 0001108 | 0.000652 | 0.0011085 | 0.0000712

Vi IhERMIAE R 1 000 MW,
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Tab.4 Voltage equilibrium rule for generating node isn’t

satisfied
P \ angle P Q Pg Qs
7 1.006 | -0.7384 | 0.000600 | 0.000300 0.0 0.0
19 | 1000 | 00571 | 0000127 | 0000084 | 0000280 | -0.0000102
20 | 1000 | 00754 | 0000127 | 0000084 | 0000280 | -0.0000108
21 1.01 00 0000127 | 0.000092 | 0.0002685 | 0.0001084
22 | 1000 | 00742 | 0000127 | 0000092 | 0000280 | -0.0000171
b 0001108 | 0000652 | 0.0011085 | 0.0000703
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