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Fig.2 Algorithm flowchart for estimation of tie-line
stochastic power fluctuation based on improved LBS
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Table 1 Tie line power fluctuation amplitude under

different wind power installed capacity Mw
R EESRER R LBS % ik LBS ¥
TR b2 MR FREE M b2

0 290.12 89.12  290.49 88.18 290.14  89.94

1000 290.19 93.47  290.01 92.41 290.23 93.91

5000 29026 127.44  290.67 128.97 290.41 126.95
10000  290.38  162.12  290.71 165.25 290.24 161.09
15000  290.08  198.46  290.54 196.31 290.19 199.45
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Fig.3 Probability distribution of tie-line stochastic power
fluctuation( wind power installed capacity=5 GW)
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Table 2 Computational efficiency and error of three
algorithms under different wind power installed capacity

s e S LBS ¥ ik LBS #:

oty TEBULE RO R SIS R b R
WM 220 522/% WBl/s  %/% 195/% /s

0 183.6 0.13 1.05 7.6 0.01 092 7.9
1000 185.4 0.06 1.13 7.6 0.01 047 7.9
5000 185.9 0.14 1.20 7.6 0.05 038 7.9

10 000 185.7 0.11 1.93 7.6 0.05 0.64 7.9
15 000 185.5 0.16 1.08 7.6 0.04 050 7.9
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Amplitude Estimation of Tie-line Stochastic Power Fluctuation forInterconnection

Power System with Large-scale Penetrated Wind Power
WU Junli, YE Chengjin, LONG Houyin
(State Grid Zhejiang Economic Research Institute, Hangzhou 310002, China)

Abstract: With the rapid development of China’s UHV power grid, the future development trend is the interconnection of the

regional power grid. However, in the early stage of UHV power grid construction, the electrical connection of the interconnected

system is weak, and the tie-line stochastic power fluctuation limits its transmission capacity. In this paper, a calculation method

of the fluctuation amplitude of the tie-line considering the stochastic fluctuation characteristics of load and wind power is

proposed, the power fluctuation mechanism of the tie-line based on the frequency response characteristic is introduced, the

probability distribution of wind power and load fluctuation is studied, and the method of estimating power amplitude for tie-line

based on improved Latin hypercube sampling is proposed. The accuracy and validity of the proposed algorithm are verified by

the example of North China-Central China interconnection system.

Key words : ultra-high voltage grid; tie-line; power fluctuation; improved Latin hypercube sampling
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