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A caculation method for transformer fault basic probability assignment based on
improved three-ratio method
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(1. School of Electrical and Electronic Engineering, North China Electric Power University, Baoding 071003, China;
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Abstract: The diagnostic conclusions by three-ratio method cannot be directly applied to the construction of the basic
probability assignment (BPA) function. In order to solve the problem, this paper proposes a calculation method for
transformer fault BPA based on spatial interpolation. According to the basic principle of finite element method, the fault
characteristic distribution of three-ratio codes in the spatial geometry is analyzed and the entire fault characteristic space is
discretized, and finally the continuous BPA function of faults in the entire space is obtained using spatial interpolation.
The method meets the requirements of BPA function, and its calculating result quantitatively reflects the probability of
various faults. With examples calculation, the correctness and feasibility of this method in actual engineering projects are
verified.
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Fig. 1 Fault characteristic spaces of three-ratio method
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Fig. 2 Discretization of fault characteristic spaces

ek, MR AR BPA fBcE MU, BB &K
JiARBIOHT ) R 2 BPA JfEL.

e, AR AT i RO IR
KRG, R 25 0T R A B ) 25 R A3 X
BPA Kfi, i)\ /N A G E VA T

SR AZ S L 1 25 WA X BPA KA

AR AT B TC IR B A S B, SR a0 o ) 5 A
SRIEATAHAT 20K BPA bR H/E R A 2 ) L3t i
2.2 \FEAEK = EEE"

IR 2 TR AT B A SR R A G AR R — A
J\HT RNTOAR ST, Wl 3 fis . AR BT A
J B, FC A I R B T SR DURIY R A (R
i&, DA, AR OGS AR AR AR AT BPA £
{EREWS THIL s AR R BPA fH, s
A

m, =Y Nu,, (j=1-11) 3)

K@) my IR 4 1 BPA B w9 /NI
PRELTGE k7 R 4, 11 BPA B Ny N TE
PR, H (4R

N (Em6) =1+ &E)Lem)(1+6,€)
(k=1,...’g)

K@ (8,n,8) AFEALE AR5 1) Jr i A
PR R ARKR ) SR HAE S G HTEL, ARRRT 1)

Ji T 5 I E MRS T 8 RE AR S AR 2
AR R AR N

4)

1 xmax +xmin _ xmax _xmin
S lrmm)ox == a ==
1 Vmax + Vi Vimas = Vi
——— _ — Zmax min b — Jmax min 5
n=2(y=2)¥ S )
z otz z o —Z.
§=_(Z_ZO)’ZO= max2 mm’c= max2 min

(s C3) AN FATCI 8 AN THA R ) A

b
V4
(®) 7
Q) A p
oY NG
. »
% @ 2a @

3 I\ TimRERRTHR{ERE
Fig. 3 Interpolation model of 8 nodes and

hexahedron element

2.3 MEEEFRWEEREE DB R L
AR b (BEA B, g3 i s BPA bR 8K



-118- U R R BRI

OpaZE> 3/ A
(1) ARG = PO ARV g T — 4 ST AR ], MRl 2% L
{HE SNBSS ARRRIUE X ]2 [0,10], 4
AR T 10 INHAE 10, D0 e beapse 0x B (R4 AIE
DBRARBR R 1 e
=1 EEFY RS )

Table 1 Transformer fault mode characteristic space
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WA (UL/L)
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H2 CH4 C2H6 C2H4 C2H2 g

1 32 50 91 11 0 A, (0,0.563,0,0,0,0,0,0,0,0.438,0)
2 44 202 110 220 0 A3 (0.101,0,0.899,0,0,0,0,0,0,0,0)
3 34 96.2 30.6 94.7 0 Ay (0.144,0,0.342,0.514,0,0,0,0,0,0,0)
4 40.47 123.28 4429 191.84 0 Ay (0.084,0,0.225,0.69,0,0,0,0,0,0,0)
5 118.8 312.2 84.8 4722 2.9 Ay (0.04,0,0.093,0.867,0,0,0,0,0,0,0)
6 327.9 439.7 559 481.4 133 Ay (0,0,0,1,0,0,0,0,0,0,0)

7 56 23.61 3.9 3223 12.5 As (0,0,0,0.401,0,0.599,0,0,0,0,0)
8 95 39.86 5.6 63.98 61.66 As (0,0,0,0.202,0,0.798,0,0,0,0,0)
9 90.46 17.23 1.54 4.93 9.14 As (0,0,0,0,0,0.895,0,0.105,0,0,0)
10 115.4 18.7 3.5 32.8 114.7 As (0,0,0,0,0,0.429,0,0.571,0,0,0)
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