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Fig. 1 Enlightenment of causal algorithm flow on
input signal selection of machine learning
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Fig.2 An example of fusion of causal algorithm
and machine learning
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Fig.3 Classifier based on characteristic variables
on individual time segment
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Fig. 4 Analysis based on approximate algorithm
with causal relationship

PRI R 43 A S 191 £ 45 #BE 2L B T (PEBS)
B E AR E AT S (CUEP) 37 3k TR
R R TR R e i S (BCUD IS N 1
AR PRECTER) 3 , #03% T AR 38 1 3 B % .

PEBS #: U6t R T J 2 G0 B B 2 55 #0735 K e s
U b S SCBE B B O RE R RE 2 Y A
Shy B S I3 S R 1) AR AN 2 B ) i o BE 42

CUEP 3 B i B0 38 J7 1) B 300 1) 17 > B i B
JIT % 1 TR AN AN Fe g SF- i 2 (UEP) 4b 19 #4568 K fig
TERE R B 43 4 4 UEP 1 DL 76 52 B 1 22 3
L 0 o

BCU {42 PEBS 5 CUEP ¥R &, &t
B L R Gk TR RS CUEP, K
I o B3 AR S e A R I A 3 2K L T A A
e AR S5 FF B WY SRS 5 2R 40 0 R T T i — I
LRI B B SR i i — R T Sy R Yl ek A
fb. B, AR R K, I B3 PEBS %
CUEP L8k . BLAh # 1 AR B Bhal Ase , J) JHL
B BREA K IR R A SR A L SO T



fEAn 5% J #A BT g iR B CUEP,

AT BT A5 R AR 2= L B AR T
AR R TR A st e AR ) R KRR T 4 4B
RN P F (1) 5 AN B 0 PR R L 3 RUSE Ik 1 T ke B
JH R0 % 0 200 S
3.3 EFZHYUTEMBETHEENSKSE

FRHrR LA R AR EE R R R R
Bl AR EE ML, #RME DL R B i 2 CF s o e 2 pes
PP G BER . BT A SRR K S PR R B AL G
P OB P SRR T ML R R R R AG S,
RREE o A8 s M . ZEASKE AT ] SE PR AR UE
P18 B9 5% ) R RS R TR T, AT SR TR S PR AR
B ) A R A DA B S B R AR B 6 R A A K
gy XRE, FUA G L B R (B I 1R 25 K T 1
L 1A T S B340 A 75 22 8 RS 00 1 R SR B0k R e
B G R ZHAEF LR EHh R e L RE
5] #7376 5 A I A A R A 2R T A B DT AR 48 A
I 8% A s,

&5 25 H LAz P 0 (RS # B S ML 1)
MME S W R RER . F A o o = o
5ol 2% 7 3 AL PR SR AR 1 O &R L DR SR KR AR A i 1
Ty 2 20U 25 LA b 5 4 0 400) i O 30

P R
\ BB R i =
\ \ \ |
HIES S AT S
Wi O e R R G
W W ot fiEAE R
] ] it ]
i wpy || B0 T
BEs HERE : Ve
! ! AT !
| EmmEmEs SR e AR

[

Bs5s EFZIHATAMNRERENSESH
Fig.5 Classifier based on approximate stability margin
obtained by disturbed trajectories
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Abstract: In the case filtering link, as many stable and unstable cases as possible can be identified rapidly through qualitative
machine learning or quantitative approximate analysis so that the number of cases requiring detailed analysis and the total
computational burden can be reduced. This paper discusses the adopted assumptions, characteristic variables, classification
rules and generalization ability of case filtering in transient stability analysis. The integration of data driven and model driven is
analyzed, which includes the introduction of causal elements, the deep integration of data statistic paradigm and model
simulation paradigm for knowledge extraction. Based on the stability mechanism, a two-layer classifier is proposed: the lower
layer contains several parallel links, and each link utilizes quantitative algorithm with different degrees of approximation. Their
output data are regarded as the input of the upper layer. According to the approximate causality, it can reflect the influence of
most original data on transient stability. Therefore not only the correct recognition rate and robustness of the classifier can be
both enhanced, but also the error mechanism, evaluation credibility and acceptability can be revealed.
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