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Table 2 Sample distribution

= O 5 dma,\:6 5 rs\ul)sumple = 1 5 ruolsamplezl 5

TAERS FEARRE  UISREEREA R MR AR
IEHCRAS 52 41 11
IR AT A 52 43 9
I A 58 41 17
T I A 119 80 39
JRrHB AR 55 43 12
Ik 118 79 39
= BT HR 93 65 28

Mt 547 392 155
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Table 3 Diagnosis results of XGBoost

TAERRE DRKEEARC  BRIEEIEEAS  IEAER
IEFRES 11 7 0.636
A A 10 9 0.900
i A4 13 13 1
R T R 22 22 1
Jei R 11 11 1
IRRE I 26 23 0.885
(R e 17 17 1
it 110 102 0.927
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Table 5 Diagnosis results of different models

with repeated training

B IR EEER RRESR PRI TR %2
LDA 0.709 0.518 0.611 0.038
KNN 0.845 0.700 0.741 0.044
SVM 0.800 0.718 0.724 0.035
RF 0.936 0.855 0.873 0.032
GBDT 0.945 0.818 0.887 0.026
XGBoost 0.982 0.891 0.917 0.018

GBDT ., XGBoost , Light GBM #f J2& H i HL &% 2% ~J
HAT B RS BE SR T 5k S T AT TR AT
XF G, BEHC E AR 100 U BE LR IR BT ~F- 32431
SIS [a) AT 4 I () AN 26 6 Fros o FRER AT UL, AR
SIS B9 XGBoost 5 GBDT , LightGBM A [, -1
DU [R] AT 0 35 25 S5 A LS4 91 ek i) K i ik
B AUH GBDT F- 3411 25t (] (1) 35.6 % , Light GBM ~F-
YNGR R 16.5 % . B TR B i 358 S5l
SRy BOF LG Al DL Z 08 AT, 255 ] 76 XGBoost 15 Y
AT S0 B R, DI Rab e e o

F6  REIER LA E R b
Table 6 Comparison of training time among

different models

] SEYIN LRI E] / ms SERIA A / ms

GBDT 845.9 3.36
XGBoost 302.5 3.08
LightGBM 1837.0 3.72

Table 4 Diagnosis results of different models

e IR

R LDA KNN SVM RF GBDT XGBoost
0 0.455 0.636 0.273 0.545 0.455 0.636
1 0.300  0.500 0.700  0.900 0.900 0.900
2 1 0.692 0.692 0.923 0.923 1
3 0.818 0.909 0.909 0.955 0.955 1
4 0.455 0.909 0.909 0.818 0.909 1
5 0.538 0.769 0.692 0.923 0.885 0.885
6 0.471 0.765 0.706 1 1 1

SE14 0.600 0.764 0.718 0.891 0.882 0.927

N T X XGBoost 58 F5 5 MEHEAT B, 1% 22

34 GASHHR
H1 T XGBoost 52 1 ) S B0 I iy > ROR
A E W3R, T BN ZREE R L R GA X
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SR g 1 05 3K RSB 50538 I e
B XGBoost BERLZ W IER R . st URUA R
6 T, 3 W B ik 21 0.981 JF7E Z R RFEAE . AHLE
THIRERL S WE R RARTE T 5.4 % MEIH b
XGBoost B RS HL, iR 7 R
®71 ®MBH
Table 7 Optimal parameters

XF 54T A FEAR G I FEA LR HE 4T 100 YR BEALIHAE
YA 20 % B FEAAE Ry A , A% 80 % M FEAAE
ol e, R FHAS: 30 0 DI 2 RE S G A [ 5 0 3 4711
Yk, FERHS W s BT S R IR S R . ik
AL DL, 3EF XGBoost 148 F#i i 12 Wi B R 119 100 ¥R
LW #0917, IEF R )7 225 0.018; 5
5 Fh T i e B 2R ) R AR FE , 2T XGBoost Y ZE [ #8

S5 FAtE e IRt fE
n 0.55 T colsample 0.80
d,.. 8 n 770
T subsample 0.64 Y split 0.23

e HL 3.3 7 2B IS W 45 T vhoks B R 1 2 b
WA s S R RF A1 GBDT, 76 L3R GA SR & T,
X S BT AL S5 R 2 s .\l LA
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Fig.2 Optimization result of GA
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FEARIL S ok (2 W IEAR SRS AN L
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Table 8 Diagnosis results

o gg% gﬁ MK ICE tt{a& ‘ic‘;,gogsl
ST ity L Wras IS
1 0 000 Teomity 0
2 1 001 1 1
3 1 001 1 1
4 2 021 2 2
5 2 021 2 2
6 3 002 3 3
7 3 002 3 3
8 4 010 4 4
9 5 121 8 5
10 6 101 7% 5
e RN ISR
4 ZEig

A SCEF X BB B i 208 T g B 22 1 N 5
FVE S BURIZ WOk BN S A TR, 48 i T —Fh T
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Fault diagnosis method for oil-immersed transformer based on

XGBoost optimized by genetic algorithm
ZHANG Youwen,FENG Bin,CHEN Ye,LIAO Weihan,GUO Chuangxin
(College of Electrical Engineering,Zhejiang University, Hangzhou 310027, China)

Abstract:In order to improve the accuracy and reliability of fault diagnosis for oil-immersed transformer,the

fault diagnosis method for oil-immersed transformer based on XGBoost(eXtreme Gradient Boosting) optimized
by GA(Genetic Algorithm) is studied. Firstly,based on DGA(Dissolved Gas Analysis),the non-coding method

is used to extract the 9-dimensional fault characteristics of oil-immersed transformer, and the data samples

are normalized. The fault diagnosis model based on XGBoost is built with the normalized samples as inputs,

and the hyperparameters in the model are simultaneously optimized by GA. In case study,547 samples of

DGA data determined by fault types are collected for comparison experiments. Results show that the diag-

nosis accuracy and stability of the proposed method are significantly improved compared with the existing

traditional methods. The optimization effect of GA on the fault diagnosis model is verified at the same time.

Key words:dissolved gas analysis;electric transformers;fault diagnosis;XGBoost;genetic algorithms
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Fig.C1 Flowchart of diagnosis model
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