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Fig.1 Circuit of a simple DC system
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Fig.2 Functional relationship among parameters
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Fig.3 Calculation principle of branch breaking voltage

for power system
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Table 1 Calculation results of branch breaking power
flow and breaking function coefficient C of

proposed method
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Table 2 Calculation results of branch breaking power
flow of Newton-Raphson method and comparison with

proposed method
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Table 3 Coefficients of voltage Taylor series for Bus 2
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Insulator defect detection method based on dynamic focus loss function and

sample balance method
ZHAO Zhenbing',LI Yanxu',QI Yincheng',KONG Yinghui',NIE Liqiang’
(1. School of Electrical and Electronic Engineering,North China Electric Power University,Baoding 071003, China;
2. School of Computer Science and Technology,Shandong University, Qingdao 266237, China)

Abstract: In the task of insulator defect detection in aerial transmission lines,there are problems such as
the sample numbers imbalance among different defect types and the inefficient learning of difficult samples,
aiming at which, the dynamic focus loss function and the sample balance method based on second-order
moments are proposed. Firstly,the attenuation factor of the focus loss function is dynamically solved accor-
ding to the change of the difficult and simple samples distribution in the forward propagation. Then the dis-
crete value of sample loss is used to locate the boundary of the difficult simple samples and obtain a difficult
sample set. Finally,in the back propagation process,the contribution rate distribution of the learning samples
is balanced according to the second-order moments of different sample losses. The experimental results
show that the proposed multi-type insulator defect detection method can effectively learn the depth features
of different samples,and its performance is significantly improved compared with other methods.

Key words:multi-type insulator defect;samples balance;loss function;deep learning;object detection
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Breaking power flow calculation based on linear voltage function and
breaking function selection

WU Chengye',LI Fei',LIU Guangye’

(1. College of Electrical and Information Engineering, Anhui University of Technology,Maanshan 243032, China;
2. College of Electrical and Information Engineering, Hunan University, Changsha 410082, China)

Abstract: The node voltage of power system can be expanded to Taylor series of breaking branch admittance
for fast breaking power flow calculation,if a simple linear breaking function is adopted, the voltage Taylor
series converges very slowly because of the strong nonlinear relationship between node voltage and branch
admittance. Through sirict mathematical reasoning,a breaking function which makes the node voltage linearly
related to the breaking branch admittance is proposed, and its existence and uniqueness are verified. The
power flow of breaking system can be calculated fast and accurately by the linear voltage function. The
simulative results of IEEE 14-bus system verify the correctness of the proposed method.

Key words:breaking power flow calculation;static security ;breaking function;linear voltage function



M A
MA@, @ . 6, £4P=9Wusng 9=%(1oud—u§)[1+f(z)]o Jir LA

18 1 72
U2-10U, + =0, fi#13U., =5+= [100— , BTFU,&KT ALt
d It T2 TOES 1+ (A 47
N N S 72 2 N /S SRS VRN
BRI EY, ATt 4 5 i 2 100 — =(cA+d)", c. d NfFEF
1+ f(4)

g & f(0)=1 . f@)=0, o # t# c=-27085. d=8 , A

72 , (8—2.70851)?-28
— =(8- , s s f (1) = ,
100 PRIy (8—2.70851)%, “x XA #tg f(A) 100 (8_2.70851)° IH (L)
M — .
M B:

ﬁ'ES Y/ =1
a.+—| = /1+B, ) Bi'f‘
F vzt B A BEE

f.(2) = [BEs —Z5(B — )] - Z;AA
' 2 AA+Z,, (B — )

T — A R 2 A 0 0 R B AT IR TR R R YRR — A
SERRE LI T (A) T AL
B/— A

f(1)=——",
/() AL +B'

A_Z
A" ka

RAmYE LM f,0)=1. f,())=0, THHB =B". A'=-B, H&# A{=ZZ—SA’U

km

A f(4)=

B'+(Z/Z,,)BA 1+CA z
i m i , " , . f Q) = C —_ =S , f )
_Bi'%+Bi" B"#0 E&ﬁ 1( ) 1-1 VA A l( )

km

ME—



ft % C:
P = (G + gko)(ef + sz)_

O (&8 + ) — (e, f —e F)by,
O = _(elf + sz)(bkm +bo) +

(e + i fo)be — (& fi =€ ) O
Py = (G + gkO)(eri + frr?) -

O (&8 + i F) = (& — €, FOBy,
O = _(eri + fmz)(bkm +by) +

(e, + fi fo)be — (& i — €0 F) Ok

e, AP IRPTRESFYPEMETNESHITRMT SHR, WRIFEZLES PV

RHIE, MAHNKITER q &% T 0.




	202010027
	202010027_附加材料

