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Application of Naive Bayesian Classification in Instruments Fault Judgment

ZHOU Zigiang
(Liaoning Hongyanhe Nuclear Power Co. Ltd., Dalian, Liaoning 116000, China )

Abstract;In order to investigate the application value of Naive Bayesian classification in
the field of instruments fault judgment. By classifying and summarizing the historical main-
tenance information of pressure gauge fault in a nuclear power plant, the fault judgment is
converted into a text classification task. After that the naive Bayesian classification
algorithm and natural language processing are used to establish a diagnosis model to
achieve accurate judgment of the new faults. It is proven the model can realize the fault
judgment function ,the accuracy rate which needs calibration can reach above 95% ,while
the others are above 70% . Traditional faults judgment is generally completed by human be-
ings ,while the bayesian classification model can reduce the labor intensity of personnel and
improve the level of maintenance automation.

key words ; Naive Bayesian ;classification ;instruments ; fault judgment

W #E B EA.2019-11-01
BB H HR(1987- ), 58 TR, Al |, 8 SR LEE K S RIS AL T R YA 98 . E-mail : 770993079 @

qq. com



22 IR (A ZRBEAR)

2020 -4 H

0 51 =

TE Tl A7 1 R A U 2 4 35 3l 9
RGN B A A T S W o SC AR e g 3
FrH Ry 2 | 2 Ja AR R RS 2 4R 1B 7 3, X
ol A S50 1tk B 4 W7 D7 50— 119 Jma B )
WA HER 5 15 B S 4N BURPUKF  TARS
R o A Tl 2B 7= A AN RE S BUXT BRI F 3h
HERS AT | 22 A4S N B, K5 RE A R $i 20
G Wy €T 17 N V) & SR TBU R =8 P LIV
7 AR B AT R LS R B R A T L)
VR g X e 8 1y SCA A3 2

FIRIT L AEH B8 SCAR 73207 16 AT D SR ol
ZEI0 L k- AR PR AIANR DU 73420 b
2R DS 73 e 5 2 DU Hr 23 S R ) — b, S
A b IS FHARZR DUy 4 258 A A AT = A B
ARG 3 R — i B A R | S BH R e o g R
HWT

1 DR

(B N R ARG, B A= {e, ey,
e}, BRRIT N o fREAR B 2 A
2. IR P (e, Lx) BENETTE HUEREA x
AN o TR

E(c, | x)= ;aiP(cil x) (1)
RANEE E AR x—A BIURRE IR, 3t 5 B4 o %
JO7F WAL U 7
R(h) =E [R(h(x) | x) ] (2)
W AREAR x BIRERE RO (x) 1) B 25 24
R AR I g AR BT
h*(x)=arg1?ii>(R(c| x) (3)
N T A RS TR PRI AR o) R
IINEAN P&

E(cl x)=P(cl x) (4)
Tl R e g R
h*(x)=arngg(P(cl x) (5)

BEPREAR x SRR P(clx) ORISR
PRic, A DTS 22 SRS TR BRAER P(clx)
TESZ PR B R T2 55 R P (ol o) ML Z [H]
R SCHRMTAT AR R X, TANER DUHEr R T )R
14 7 L VA 4 32 O e R i = I 5 e N T )
A ST 5 IR A3 2 AR T U A 3
B,

_P()P(xl¢) _ Ple) 1~
P(cl x) = P(x) " P(x) i|=|lP(xi| ¢)
(6)

XEBTA ZEMRE P () HI4 T — WA )R
Pz s R B B 455 0(5) X (6) ., IfE
FANR DUty 2 A8 i R

() = argmaxP () [TPCx 1 ) (D)

T BRI 2R DL I J07 024 i 0 A Al Sk
FAR I Rs 2 5 AT 0 ST A 2R 0 e I it
R P(c) TR ¢ FHRILFHEEYE «, TR
FAOEJE LR 25 FBER P (2, ), FEANZR DU 7
SR X 43 S48 SR A SR AR L 7T
JERHIE R M S5 A AT LA B AR O, B i it
FRENE AR h,,, (o) TR A, ITIT D E 155 73
FBIERI TR ¢,

2 DU JEAk i i ar

2.1 HIEMER A E

X T b O 3R S 1 T
B BEIRT 710 £ b S B B %ot oy b B it 1) £
P, A IR B 0 2 A R L T A R AR
B VIR TR Bk B A VIR B
HEINBHJEE E LA A AE 8 2 il ad 4y
Jei R {8 18 5 1) 5 Sl s A A B A v 1 S 5
BER Nk 1 R,

F1 REEESERELRHER

Table 1 Classification of treatment and prior probability
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Table 2 The statistics of characteristic vocabulary frequency ( partial)
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Fig.1 The process of troubleshooting
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Table 3 The test result

bR i B HERf 3/ %
K55 230 99.57
TG LIRS 24 83.33
Hk B 40 92.50
i 30 100. 00
CEUPES 25 76.00
BT R E 34 82.35
HEInBEJE 61 100. 00
HoAth 20 80. 00

TH o R G 2R R AR R B S A, 7 ) A
T 2 W1 IR PR REAS A R L 2 1 A RSl R XSS A
il Fy 51 ) 1B AR AT 5 Bl 78 08 BBURRAIE 17 51 i 22 35
WO Z2 (3R, IR RE DR IESS 1w 1 3 A9 0 i 3s)
TERFHEP S 2 o 3 T 52 Bs th BEAR A By e s, mT
LASE: il 265 B 68 IO BRRAAIE P 810 I EL B E 4R A 1) 14
BUBR XA B TR R B HEw 1

304 18

I Iy M5 T, X 77 2 8
R 042 076 OB T 30T
PEROIEIT, BOR 5025 A4 6Bl , 411 7 2
AT — A5 . R T AR T B e
SR BEBLARM S5 1 EBL 4525 50 I i
S BRI ) BRI 53 25 i
AT P il U LA R 0 D
SRR L AT BRI 0 0 AT B RG 43
HIT, A TR, S T 3 DU
BRI 40 52 B TR SR, XE T 5 2 b
T PRGS04 R U — i 195
.

Sk
(1] ARWERE. FNZR DL Rk AE SCAR S e g R [ ]
BeEH AR5 R L2017 (12) :132-133.
[2] X, DUt e s [ 1], 2B e VL AHHMR B, 2012
(28).71.
(FH5E 33 1)



55 34 55 2 ] T 3. DCS WL T 2 d KL A ) R R A AR A 33

4 4 i’

DCS W28 SRR, Hh A 7] Ah 33 2% 22 1] TG vk
AT B A 35 A% iy, S B R K AL S 5
WA EI JCHESEHE DCS By BUP #1728 R a8 7K AL
Pl MG LSO, BT 28 & K A7 75 ] DCS
AR AT 3 s

1) B FIZER I A5 5 T 2T 0 8l , BRI
WL B UG SEHE A 5, — L 2 —
SBLEAERIR LS = A ER Y B FIZE R

Ao ARMER E A %), I H, HET DCS P4
SRR TU A 3 AT DL S I T AR AR BEAE DCS
PR 4% 30 e Fof 7% YR U B A 1 A 80 B Ak R

2) SR EE I £ A T EA T Bl , R A A
W KR ER 25055 53 ik B RAZE A AR IH 1Y
A DCS HLAE, JFH., HET DCS HULEA LRy
TUAIEE T ASEHUX I TAE , MR B 45 7K T
AR XT3 75 15 5 I A 80 L PRIE R Y R G AR E
PR Rk,

3) ZER AR T A AT 3, an R E Mg,
M FF LA VR A (5 5 R TR R L A T &2
BEANZE KA R [ ) DCS HLAE, % 23 H Rl
DCS LRS54 Je 15 -, JC 1538 2 0 4% 3 3 5%
FAFSBLxX W T AE, H BUP #4046 )5, DCS K
LR W RETIRE SR T,

X BUP #B40 RABE, TA Ry 38 in ot 4 47 fike

(325 24 30)

(3] BRAR, W AR T 18 A B0 g ml Sk 7= i DL -S4
PP [T ] b A K AR A, 2017, 51 (1)
76-77.

(4] sz, MBRRZE, T, . BT KRl 9 A 3h
PR o SRR [ J]. b 3838 K2R 22 4, 2013, 47
(4) :644-649.

[5] A MLERaEd [ M. 1. U5t i AR A
2016:147-155.

KBy 7 BIE T AT BT o DT IR E
o, O B LA, AR /N A A A A
IR B4 T A, BEA)S 75 DCS W 2% i
I A DRAE BUP 25 AR Ge 45 il # 4 2 S B0 1y
W 3 ) XU , 5 T B TR R TR

SEH

(1] BRIE. REE A L il 28 VR R AR A KL R 35 0T [ ]
RHELA,2012(30) :261-264.

(2] R PR IS X 1, A i) PR TE K B O3 By
[J]. REURBHSE S 15 KL ,2012,28(4) :237-241.

(3] BRI BRI, BB AR RN TR ST
[I]. 7 5RHEI83R,2017,16(14) :66-68.

[4] A% KT I/A Series ) DCS P25 %31 [1]. B T8t
$,2013,29(7) :96-97 ;144.

[5] #1%. DCS & 58 W 26 b 43 A 5 b A 7 4R [ 0]
HermfEt s, 2017(8) 264,

[6] KHALEEQ M T,WENPEN L,GUOSEN H. A novel cput-
erized water level control system of PWR steam generator
of nuclear power plant[ J]. Journal of Shanghai university,
1998,2(3) :226-227.

(7] B/ EkE F DCS 2R TR 1], i T30,
2016(3) .68-70.

(8] WP, Vs, MR, 45, SRR RUR RIALBE T ].
IIZR Tk H A ,2014(22) :262.

(9] BB, S A, BED41E. DCS A% rEL b A Al Ak FH 5 4437 B
fil % [J]. INZR Tl A 2015 :60.

(DTS - K30 )

[6] YANG Y X. An improved recommendation algorithm for
micro-blog network advertisement [ R ]. Proceedings of
2018 17th International Symposium on Distributed Com-
puting and Applications for Business Engineering and Sci-
ence. Wuxi, China; DCABES,2018.

[7] FENI, 4= Z . DM AR DLE B R Sl R 12
Wi AR [T]. LTS 2018 (5) (174-175.

(DTS A% )



