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Unsupervised identification of coherent generators based on t-distributed
stochastic neighbor embedding

WANG Zhenhao', DU Hongjin', LI Guoging', ZHANG Mingze®
(1. School of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China;
2. School of Electrical and Electronic Engineering, North China Electric Power Univrsity, Beijing 102206, China)

Abstract: When a serious cascade of system failures leads to instability, the rapid search of the cohomology cluster is the
prerequisite for quench control to suppress the oscillation. In view of the non-stationary and nonlinear characteristics of
the power angle signal after the generator is seriously disturbed and the need to classify the clusters based on the
experience, this paper proposes a new method of unsupervised identification for clusters based on t-distributed Stochastic
Neighbor Embedding (t-SNE) method. The generator power angle signal is used as source data in the wide-area
measurement environment, which is modeled and mapped into a two-dimensional subspace through the t-SNE method.
The similarity of generator operating characteristics after disturbance is measured by the degree of aggregation between
mapping points in two-dimensional coordinates. Subsequently, an unsupervised clustering of generator sets is performed
using affinity propagation algorithms. The research shows that the proposed method is simple in principle and easy to
solve practical problems. Based on the measured data for calculation and analysis, the influence of model parameters on
the clustering can be avoided. Compared with the traditional method of clustering, the effectiveness and speed of the
proposed method can be verified through the system simulation of 73 generators in Hunan Province network in 2014.
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Table 1 Clustering results

217071
Jridil Jiik 2
Bl 1, 2, 3, 4, 5, 6, 37, 38 1, 2,3, 4,5, 6, 37, 38
B2 29, 32, 33, 34, 47, 54, 55, 60, 63, 68 69, 70, 7L, T2 27, 29, 32, 33, 34, 35, 36, 47, 54, 55, 60, 63, 68, 69, 70,
71, 72
" 15, 16, 17, 18, 19, 20, 21, 22, 30, 31, 53, 61, 62, 64, 15, 16, 17, 18, 19, 20, 21, 22, 26, 28, 30, 31, 52, 53, 61,
73 62, 73
B4 26, 27, 28, 35, 36, 44, 45, 46, 52 7, 8, 44, 45, 46, 48, 49, 50, 51
BES 7,8, 9, 10, 11, 12, 13, 14, 24, 25, 43, 48, 49, 50, 51 9, 10, 11, 12, 13, 14, 24, 25, 42, 43, 58, 59
B 6 23, 39, 40, 41, 42, 56, 57, 58, 59, 65, 66, 67 23, 39, 40, 41, 56, 57, 65, 66, 67
BT 2
Jridil Jiik 2
1 1, 2, 3, 4,5, 6, 37, 38, 55 1, 2,3, 4,5, 6, 37, 38
B2 29, 32, 33, 34, 47, 54, 60, 68, 69, 70, 71, 72 29, 32, 33, 34, 47, 60, 68, 69, 70, 71, 72
" 15, 16, 17, 18, 19, 20, 21, 22, 30, 31, 44, 52, 53, 61, 15, 16, 17, 18, 19, 20, 21, 22, 30, 31, 52, 53, 61, 62, 64,
62, 64, 73 73
BE4 26, 27, 28, 35, 36, 45, 46, 63 26, 27, 28, 35, 36, 44, 45, 46, 54, 55
BES 7o 89010, 1 2 13 14;124’ 2 A A 30 o 0, 10, 12, 13, 14, 24, 25, 42, 43, 48, 49, 50, 51
B 6 23, 39, 40, 41, 56, 57, 58, 59, 65, 66, 67 23, 39, 40, 41, 56, 57, 58, 59, 65, 66, 67
F2 DEAEERILE
Table 2 Comparison results of clustering method
BA7773 1 I 6 R L) 1 22 B KA (B KDy 22 ) oL )
1 2 3 4 S 6
Jik 11.27°(1-4) 16.85°(55-47) 5.51°(22-73) 6.86°(44-35) 8.95°(25-51) 7.55°(42-39)
T2 11.27°(1-4) 16.85°(55-47) 6.40°(28-22) 9.88°(48-44) 7.84°(13-58) 18.65°(23-56)
BT 2 P& RN A 22 o KA (oK I A 22 R fil g )
1 2 3 4 HES 6
Jrik 11.91°(1-55) 18.25°(54-47) 5.45°(22-52) 8.08°(45-63) 11.48°(8-42) 18.60°(23-59)
Tk 2 11.27°(1-4) 18.25°(54-47) 5.45°(22-52) 21.82°(45-54) 11.48°(8-42) 18.60°(23-59)
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