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Abstract : Due to the complex mechanism of the effect of micro—source switching on interactive stability between
the grid and the micro—grid with series micro—source inverters, traditional methods were difficult to model and can’t
make decision in time. In this study, therefore, an assessment method of interactive stability based on gradient boost—
ing decision tree (GBDT) was proposed. Firstly, the feature functions of the micro—source switching were constructed
to extract the position feature which existed typically in series structure system modulated by carrier phase shifted SP-
WM. The proposed functions can reduce the feature dimension, thus improving the efficiency of assessment model and

making the model migration capable by feature fitting. Secondly, the assessment of interactive stability was treated as
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a multi—classification task and the resonant frequency bands of instable samples were predicted. Thus, the different

strategy can be taken according to the classification and prediction. Finally, the tests on validation data sets and new

test sets verified the correctness and effectiveness of the feature construction functions which can provide references

for the similar series structure system in power quality analysis, optimal operation and other aspects. The results also

verified the high generalization performance and practicality of the proposed assessment model, which can provide a

new tool for on-line stability analysis and decision—making of grid—connected operation systems.
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Tab.1 Calculation results of summation terms

under different switching conditions

5 S, VIBRAIR 3, [ %
S, MS1,MS2 0.2 1.809  0.46
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Ss MS1,MS6 0.2 0
s MS2MSI 02 1809 044
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S, MS1,MS2,MS10 0.3 2,618
® Ss MS1,MS5,MS10 0.3 1
S, MS1,MS3,MS5 0.3 0.5
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Tab.2 Calculation results of summation

terms when f{AR;) is the same
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Tab.3 Confusion matrix of interactive

stability evaluation classifiers
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Tab.5 Comparison of assessment and prediction

results of different models

B Aol % Fofii%  Fofi/%  Awl%
GBDT+SMOTE 98.37 98.49 100 —

GBDT 92.09 90.09 100 98.65

RF 98.37 95.86 100 97.04

TREE 97.66 98.32 99.5 96.69

SVM 96.49 96.61 100 97.04

kNN 94.73 92.02 99.5 95.09
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Fig.5 The mapping relationship between y and
d in 20-SMG and 10-SMG systems
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Tab.6 Verification results of model migration capability

A /% A /% Fi {H/% Fio 18/%
5-SMG 100 100 100 100
10-SMG 100 100 100 100
15-SMG 96 95 96.6 90
20-SMG 96 100 96.3 100
25-SMG 95 95 96.3 92
30-SMG 96.27 98 95.3 100
35-SMG 93 93.7 94.6 90
40-SMG 94 94.6 95 98
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