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Fig.1 Structure of RBF neural network
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Table 1 Fault characteristic parameters of transformer
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Transformer fault diagnosis technology based on AdaBoost-RBF algorithm and DSmT
LIU Yunpeng"?,FU Haochuan',XU Zigiang' , LI Gang’ , GAO Shuguo®, DONG Wangying'
(1. Hebei Provincial Key Laboratory of Power Transmission Equipment Security Defense,North China Electric Power University,
Baoding 071003, China;2. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China ;3. School of Control and Computer Engineering,
North China Electric Power University , Baoding 071003, China;4. State Grid Hebei Electric Power Research Institute
Shijiazhuang 050011, China)

Abstract; Aiming at the low accuracy of shallow machine learning theory in transformer fault diagnosis and the fact
that most diagnostic methods only refer to a single information feature ,a transformer fault diagnosis method based on
AdaBoost-RBF algorithm and DSmT ( Dezert-Smarandache Theory) is proposed. The dissolved gas in oil ,test and gas
production rate data,which can reflect the transformer fault information, are used to form the diagnostic parameter
space. AdaBoost algorithm is applied to improve the RBF neural network algorithm. A parallel training unit is cons-
tructed with AdaBoost-RBF algorithm to construct the BBA ( Basic Belief Assignment) for the transformer fault recog-
nition framework. Based on the idea of multi-source information fusion,the final diagnosis conclusion can be achieved
by applying DSmT to fuse the BBA ,which overcomes the limitations of D-S evidence theory that it is unable to solve
the fusion problem of high conflict evidences. The case study of 110 kV transformer is carried out, the result shows
that the proposed method has good practicability.
Key words: power transformers ; fault diagnosis; AdaBoost-RBF ; DSmT; basic belief assignment ; multi-source infor-
mation fusion;high conflict evidence
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Probabilistic load flow calculation based on cumulant method combining singular

value decomposition and uniform design sampling
MAO Xiaoming, YE Jiajun
(School of Automation,Guangdong University of Technology , Guangzhou 510006, China)

Abstract : In the process of sample formation, the PLF-CM ( Probabilistic Load Flow based on Cumulant Method )
calculation may encounter the condition that the correlation coefficient matrix of input variables is non-positive defi-
nite, where the commonly used Cholesky decomposition is no longer applicable. A PLF-CM calculation method with
the combination of SVD( Singular Value Decomposition) and UDS( Uniform Design Sampling) is proposed. The ran-
dom variable samples with the consideration of correlation are obtained by the combination of SVD,UDS and Nataf
transformation , which are used to calculate the cumulants of some input variables that are hardly be solved by the
conventional numerical methods. The SVD is adopted to deal with the covariance matrix of input variables to accu-
rately calculate the cumulants of output variables, and the probability distribution of output variables is obtained
through Cornish-Fisher series expansion. The modified IEEE 14-bus test system is taken as an example to verify the
rapidity , effectiveness ,and adaptability of the proposed method to high permeability new energy power generation.
Key words:electric power systems ; probabilistic load flow ; cumulant method ; singular value decomposition ; uniform

design sampling
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2005-01-19 (Hfml ) 2006-1-22 (B )

Ha 29.00 159.00

CHy 6.63 46.70

Ca2Hs 1.94 5.90

CaHa 23.23 82.57

C2H: 5.88 106.43

Cco 622.00 680.00

CO2 2809.00 2941.00
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TableA2 Data of electrical test and insulation oil test in Casel

Table Al Dissolved gas content in oil before and after failure, in Casel

IR R Hifl LA SEELA HE

J& s L /pC <300 A MO 1399

Rt L R ImA <100 okl (mg-L) 6.7
SedH B HL FEAR

\ 4.95 i NNV 35.7
(A4 % %0/ %

F A3 B EERYE (RE D)

Table A3 Data of relative gas production in Casel

Eabinsawt ) o wof 7o = 5 ]
Uk . Sk )
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H. 895.88 co 399.7
C2H; 408.93 co; 909.66
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Table A4 Results of fault fusion diagnosis in Casel
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ml(Sl) =0.7341,
m1(83) =0.1161,

my(S,) =0.1421
my (S,) =0.0077

my (Sl) =0.8262,
my (53) =0.1518,

my (82) =0.0136
my (54) =0.0084

mg(Sy) =0.5923,
m3(S3) =0.1173,

mg(SZ) =0.2584
my(S4) =0.0320

m(S;) =0.9929
m(S,) =0.0013
m(S3) =0.0057
m(S,) =0.0001

m(S;) =0.8867
m(S,) =0.0659
m(S3) =0.0463
m(S4) =0.0011
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TableB1 Dissolved gas content in oil before and after failure, in Case2
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2013-01-15 (#f#RT)  2013-05-09 C#ihiE)m)
H, 3.00 650.50
CHy 22.32 306.00
C2Hs 3.01 92.55
CaHa 2.17 660.26
CzH: 0 1432.54
co 977.68 1268.09
CO, 95.15 607.50
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TableB2 Data of electrical test and insulation oil testin Case2
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TableB3 Data of relative

gas production in Case2

EEhaabr i) 20} PR RS
Sk . Sk .
(mLe<d) (mLd™)
Ha 251.94 co 112.37
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Sy 953.32
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TableB4 Results of fault fusion diagnosis in Case 2

ISl FEARGEI DST & 4% DSMT fh &4k R

ml(Sl) =0.6142,
ml(Ss) =0.3819,

my(S,) =0.0026

my(S,) =0.0013 m(S,) =0.3805

my (51) =0.8073,
my (33) =0.1921,

my (Sz) =0.0005
m,(S,) =0.0001

m(S,) =0.0000
m(S3) =0.6195

m5(S;) =0.0216,
ms(S3) =0.2377,

mg(S,) =0.7052 m(S,) =0.0000

M5(S,) =0.0355

m(S,) =0.5660
m(S,) =0.2659
m(S3) =0.1670
m(S4) =0.0011
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