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Tab.1 Scores of reactor health statuses
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Tab.2 Scoring model and threshold value of
reactor insulation evaluation
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Tab.3 Scoring model and threshold value of
reactor local overheating evaluation
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Tab.4 Scoring model and threshold value of
reactor vibration & noise evaluation
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Fig.1 Layered reactor health diagnosis model
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Fig.2 Reactor health diagnosis model
based on Bayesian network
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Tab.5 Statistic information of sample
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Tab.6 Comprehensive conditional probability

gid N Kok LA
RE ORE RE A B C D E

A A A 0.862 0.016 0.011 0.011 0.011
A B B 0.013 0910 0.051 0.013 0.013
B B C 0.017 0.610 0.220 0.102 0.051
D B B 0.111 0.444 0.222 0.111 0.111

S o3 BT UE BT A SO H 0 T DL S8 1 2%
R G2 W Tk R 5 SUIRES I RE L RES I
YR M Al 2 R T A A (R BROIR S

4 H5iE

AR SCLEE 75 TE AT i O T 2 B M 32 17 18]
(] E B0 B DL T AL, 56 53 2% 1 45 99 5 4 3 6 1)
TR S BOL AT BT AR IR A B R 2 2o
BRI ZE AP aR O 25 5 W o0 IS IR T A S B
AL, AR L PTA IR HEIR A 3R  Je K



%18

BRSO 4 L 3T LIS I 24 1 P R 1 ®

PR AL 3 L pr A B ARSI AT T, e
&t DL IS ) 25 (g RIS W A 2245 25 18 1 AL B ae
S CHRETRURAARES g i TR B SRS R HOIRES |
ARSI PSR BE A% g 5% i 55 40 F HU A 47 30 ] )
FERAS | LASE BL AL R A 5% 2R 5F WAk BREEACLS A
il 240 FL B Sl 1« R 58 ™ fE A 0 A9 i3

SE WK

(1] BADUME RELT. 6T il flt I A 352 4 /5 2 0 5 B REi2 T [ 7. IR
JEHLAF,2010(17) :28-31.
HU Hanmei,ZHENG Hong. Devices online monitoring and fault
diagnostics based on smart grid[J]. Low Voltage Apparatus,
2010(17):28-31.
MOLDOVEANU C,BREAOIANU V,VASILE A,et al. Intelligent
system for the on-line real time monitoring of high voltage
substations[ C]//2010 IEEE PES Innovative Smart Grid Tech-
nologies Conference Europe (ISGT Europe). Gothenburg,Sweden:
[s.n.],2010:1-8.
[3] BHCR 2Lk, 500 kV FFHR B HTaR (i I S i s Wr (1], 42
JE4%,2002,39(1) :39-41.

ZHAO Jingwu,LI Honglin. Fault diagnosis and monitoring with

—
[\
—

chromatography in 500 kV shunt reactor[]J]. Transformer,2002,
39(1):39-41.

XU S IR A AR S O R I [T, A
#+,2009,46(5):70-71.

LIU Zhanwei. “Three-ratio” method in the reactor product accident
analysis[J ]. Transformer,2009,46(5):70-71.

[5] ABUSIADA A,ARSHAD M,ISLAM 8. Fuzzy logic approach to

identify transformer criticality using dissolved gas analysis[C]//

—
~
s

2010 IEEE Power and Energy Society General Meeting.
Minnesota, USA : [s.n.],2010:1-5.
AR IR, RE T i T A A B TR A T 5 A2 AT Y
[D]. f7E . ARAL J1 K%, 2008.

ZHAO Xiaona. Study on condition forecast and diagnosis of

—
=)}
—

reactor based on dissolved gas-in-oil[D]. Baoding:North China
Electric Power University,2008.

AL e JEFEAR PR 1000 kV FR R IFB TS ORI [CY
2009 F m5 A LB PR 2 B8 SO, Jbat, [ RGE A1 ],2009.
68-71.

[8] LIANG Yanping,ZHANG Fang,ZHANG Haiting,et al. Leakage

—
-
[

inductance calculation and simulation research of extra-high
voltage magnetically controlled shunt reactor[]]. Mechanic Auto-
mation and Control Engineering(MACE),2010,43(6) :4025-4028.
(9] XUZ£2h  BRAE P 2% M. 8 O 106 v BT 4% 09 45 1 45 s FB 47
TEOLLEIR[T]. BRPTHLTT,2006,34(2) :39-42.
LIU Xiaowei,CHEN Chuyu, WANG Hongchao. Probe into the
structure character & operation of EHV shunt reactor[J]. Shaanxi
Electric Power,2006,34(2):39-42.

[10] Hrae AR A [ K 5k B A 3 A% SR, DB/ T7252—2001
5 T 25 o e g A BRI S 0 (S ], B b [ L g AR
#£,2001.

(117 e AN RIEHIE - J) Tk #S. DL/TS96 —1996 H 1 i # 5
BT PRI R[S ], dbat . E Iy L, 1997,

[12] EZARER. GB7328—87 7&K as AL HLAR I 75 LM AE [S]. b
5 E o R 1987

[13] BWAR  BREWE A IR 55, —i 500 kV IFBE LT SR 4k 3 57 3

B BT AL ) ], w5 AR 2008 ,44(2) :153-155.

LU Huaidong,CHEN Yufeng,ZHU Wenbing,et al. Analysis and

treatment of a 500 kV shunt reactor abnormal vibration [J].

High Voltage Apparatus,2008,44(2):153-155.

ERZE. f HIF I AL BT AR SRR R AR 5 MR R R G () . R

B ,2006,7(12) :15-17.

GUAN Junjun. The measures of reducing losses and noise

control for HV shunt reactor[J]. Electrical Equipment,2006,7

(12):15-17.

SO AR KR 22 0k, 55 R T DL 30 0 2% 1 el g 8 T R S

WAL ()], m i EER |, 2008,34(5):1032-1038.

ZHAO Wenqing,ZHU Yongli,JIANG Bo,et al. Condition assess-

ment for power transformers by Bayes networks[J]. High Voltage

Technology ,2008,34(5) :1032-1038.

HSSE Te . HAIIN 5 T (M. i A PR R A AL 2002 ¢

15-17.

[17] AR, 2558 A5 gl o J1) DL 0 190 2 A28 11 Wi, ) 2% 498 B 12
Wr[J]. Wy R A ka2, 2010,22(1):91-94.

XU Jianzheng,Ll Qiang,LI Jianchao. Power system fault

[14

—
Ju—
W

[}

—_
[«
[t}

diagnosis using Bayesian network model[J]. Proceedings of the

CSU-EPSA,2010,22(1):91-94.

EEE .

A (1973=), % ol T 70 A 8l #3135 4 51
KA R TN AR AR R A R % b 6 5 A (E-mail
jbzwq@126.com) .

Reactor health diagnosis based on Bayesian network
ZHAO Wenqing'?, WANG Qiang',NIU Dongxiao®
(1. School of Control and Computer Engineering,North China Electric Power University,Baoding 071003, China;

2. School of Economics and Management, North China Electric Power University,Beijing 102206, China)

Abstract: Five-level health diagnosis method is applied to detect three reactor problems:UHV insulation,

local overheating and vibration & noise,which considers the preventive test data of reactor and their

variations. A layered model is established for evaluating the historic and current health status of reactor,and

its future status is predicted with the unbiased GM(1,1) model. The threshold value and score of each reactor

parameter are determined and the reactor health diagnosis model based on Bayesian network is finally

established. Its validity and feasibility are verified by examples.

Key words: electric reactors; Bayesian networks; models; unbiased GM(1,1); health diagnosis



