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Table 1 Transient stability assessment results for
IEEE 39-bus system

A P,/ % Py/% Pyx/% PulPp
860:2576  98.60 2.40 0.40 6.00
572:2863 9740  4.60 0.60 7.67
382:3053  96.80 5.80 0.60 9.67

3R 1 A]HL: A A (A A/ B B S A TE A
RBIBEAR AT FEA R VPG S 152 5B 38 o ; i
H AMEH 860:2576 F [ %] 382:3053, Py /Py H 6.00
K N3 9.67 , A5 HRL Y TPAN i ] P B A B

TEHL ) REG SFE G  FAEARE FEA
g in /b TREFAE AN EIE . X T
TP EAR A PA 1), MR A DL S 8 2, XA A
aﬁ?gﬁﬂiﬂg}ﬁgﬁwfﬁp(ﬁh)ﬂﬂ
p(0|a)=p(0)p(a|9)

p(a)
A.0=0,1; p(@)j‘?% S R TR p(a|9)ﬁ‘7
55 0 MR L BRI p (o) 9T IH— AL B UE
?[18]0

TER ST WAl FIBIFEA S R e AR 1 A
AFEERRZE 0 1 J5 S AR 2 i = (1) A=l (12)
Fi7s

(10)

_p(Dp(all)

(11)
p(a)

p(1]a)

p(0|a):p(0)p(a|0)
p(a)

A, AT DU 2R (13) 5 B A8 A S5 O

p(1]a) _p(1)p(all)

p(0la) p(0)p(al0)

T Ab B RE AR AS S A657 1) RN B W00 T i SR e 2

(13) Ay SERE 1 R BEREAS (R R 3 BE AR ), B p (a] 1)=

p(al0), HIN A S A 5 S RE A R R E FE

I, 785 AN SUBGE S A B ey TE VB IE R

B, LI IE AR PPAR A ) 1, 18 1E R B T4 5K
= (14) R,

y= PR (14)

(12)

(13)

AR SR FH 3 T RO ey A& IE D7 iR AT
R R ANER 2 R .
Fx2 ETHELyWRNMBBEERZE
Table 2 Cost-sensitive correction method

based on quantity ratio 7y

A y P/% Py/% Pi/% Py IPy
860:2576  3.00 98.80  1.60 0.80 2.00
572:2863 500  97.90  2.60 1.60 1.63
382:3053  8.00  97.40  3.60 1.60 225
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Table 3 Test results of different correction
methods with A=860:2576 in test set

ﬂ%ﬂiﬁ{{: PA / % PFU / % PFS/ % PFU/PFh
TefEIE 98.47 2.73 0.33 9.17
ADASYN 98.23 2.20 1.33 1.65
SMOTE 98.07 2.40 1.47 1.65
RfML R RAE 97.57 1.20 3.67 0.33
LG R R 98.80 1.73 0.67 2.67
ARSIk 98.80 1.27 1.13 1.12
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Table 4 Test results of different correction
methods with A=572:2863 in test set

EIETr i P/ % P/ % P/ % Py lPy
TefEIE 97.40 4.60 0.60 7.70
G AR R 97.90 2.60 1.60 1.63
ARICTT I 98.20 2.00 1.60 1.25
x5 HEIZEPRA=382:3053 FARMEEREHN
M & R

Table 5 Test results of different correction
methods with A=382:3053 in test set

EIETT ik P/% Py/% Pyi/%  PylPy
Tl IE 96.80 5.80 0.60 9.67
R RER 97.40 3.60 1.60 225
ATk 97.50 3.00 2.00 1.50
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Table 6 Test results under different sparseness degrees

« B P,/ % Py/% Py/% PuylPy
0.000005 0.0000005  97.00  5.00 100 5.00
0.00001  0.000001  97.20  4.60 100 4.60
0.00005  0.000005  97.60  3.80 100 3.80
0.0001 000001  97.70  3.40 120 2383
0.0005 000005 9740  3.40 1.80 1.89
0.001 0.0001 97.50 3.0 2.00 150
0.005 0.0005 96.40 420 3.00 1.40
0.008 0.0008  96.80 4.0 2.40 1.67
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Table 7 Test results of different correction

methods in large-scale system

EIETri% P/ %  Py/% Pi/% PPy
TEIE 96.17 6.87 0.80 8.58
R G RN R 97.10 4.13 1.67 2.48
AT 97.60 3.13 1.67 1.88
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Tendency correction method of SSAE transient stability assessment model based on
posterior distribution information
LIN Nan,WANG Huaiyuan, CHEN Qifan

(Fujian Province University Engineering Research Center of Smart Distribution Grid Equipment,
College of Electrical Engineering and Automation,Fuzhou University, Fuzhou 350116, China)

Abstract: In order to solve the problem of evaluation tendency caused by imbalanced samples,the influence
of imbalanced samples on evaluation model is analyzed from the loss function of deep learning model, and
it is found that the loss function value in the training process can reflect the imbalance degree of the
samples, thus a cost-sensitive correction method based on sample posterior distribution information is pro-
posed. The posterior distribution information of the samples is obtained by the preliminary training,and the
correction coefficient is obtained by introducing the mean value ratio of loss function of stable samples to
unstable samples. The correction coefficient is used to correct the loss function of the model by the cost
sensitive method, and the model is trained again so as to correct the evaluation tendency. Compared with
the traditional methods,the proposed method quantifies the imbalance degree of the model from the training
mechanism,and the correction coefficient comprehensively considers the influence of the imbalance of sample
quantity and spatial distribution on model parameters,which realizes better correction effect. The effectiveness
of the proposed method is verified by the simulative results of IEEE 39-bus system and a regional system
in East China.

Key words:deep learning;transient stability assessment;cost sensitive;posterior distribution information;SSAE;

imbalanced sample



