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Abstract: The interconnected power grid has developed rapidly and gradually formed a whole. How to accurately
evaluate the reliability of a certain area of the grid under the interconnection of information in the case of information
isolation is a difficult problem for the safe operation of the interconnected power grid. In response to this problem, this
paper proposes a reliability assessment method for interconnected grid regional grid operation based on PMU monitoring.
The method uses the boundary PMU measurement data to estimate the external network static equivalence model to
simplify the interconnected power grid, and adopts the interconnected grid asynchronous iterative method to update the
external network static model equivalent parameters to ensure the accuracy of the reliability calculation results. The
results of the example based on the IEEE-RTS-96 node system show that the proposed method can quickly and accurately
calculate the reliability index of the interconnected power subsystem without relying on the actual topology information
of the interconnected power grids.
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Fig. 1 Interconnected power grid
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Fig. 2 Equivalent interconnected network
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Fig. 3 Two-region asynchronous iterative equivalent principle
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Fig. 4 Asynchronous iterative flow chart
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Fig. 5 Reliability evaluation flowchart
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Table 1 Static equivalent parameter

EHSH DR 27 TSR 39 AT R 41
E/p.u. 0.9038-0.0913i  1.0043+0.1412i  1.0129+0.1714i
Pegi/p-ul 0.624 77 44785 0.41123
Su/pu. 2.5719+0.50046i 3.17+0.64i 0
Zeqi 0.0168+0.0787i  0.0012+0.010i  0.001+0.0084i
Zeqi 0.0092+0.1396i 0 0
by 1.969 6 15475 13880
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Table 2 Reliability calculation results

E{E22 MO Ml M2 M3
EENS/MW 73535 799473 9829423  8721.251
LOLP 0.009 2 0.009 9 0.011 83 0.010 72
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Table 3 Errors in reliability calculation results

M, M, M;

fihr
€1 €2 €1 €2 €1 €2

8.72 2475923 33.67 1367.751 18.60
0.00263 2859 0.00152 16.52

EENS/MW  641.23
LOLP 0.0007 7.61
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Table 4 Reliability calculation consumption time

EELzD MO Ml M2 M3
VK ofs 717.59 130.57 90.01 96.78
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