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Safety assessment model of electric power information system based on
fuzzing synthetical theory and its application

LIANG Ding-xiang', CHEN Xi?
(1.Guyuan Power Supply Company, Guyuan 756000, China;
2.Baoding Power Supply Company, Baoding 071000, China)

Abstract: A safety assessment model of electric power information system based on fuzzing theory is proposed to implement the
goal of quantizing information system safety assessment. Assessing matrix is established based on fuzzing synthetical theory by
_ building assemble of power information system safety element and its weight coefficient and index assemble. And the matrix is
applied to the power system. Electric power information system is influenced by circumstance, artificial and natural factors. By using
this model to calculate electric power system WEB component value of risk, supplying theory gist for information system managing
and operating department.

Key words: information system of electric power system; safety of information system; risk assessment; . fuzzy mathematics

hESRE: TMT3 AR iR A XEHT:  1674-3415(2009)05-0061-04
0 5l 1 BERGZRENRESITAER

MERAEBMNRERRE, HEIMESRE
BRAREBNITWAR T ZNA. SHhdilg
SNTHEBRES VEENEHEE M THRNAREL,
M 5EBRANEmMME. SRR H RS,
ERLS5FEEREHBBEZR, MES5HFER
ZECRABAREEFHERARRKY . £BA
MG EEREERET, LN, RIER
% MABEFINLSRRESTHRFEREN R
£, REGERABEREKT. AR —Fh
THRMGEFARRNGEERALRENBLE SIS
MBS, MENEERET Veb AfFK et
BT RS, BURERK.

fERRERERR A RIKERA XGRS
REGRGEEREXNEBRERBHLE. £
MEHRE RSN, SBEMTHATSZLR
YTV SRR FRERENRENK 5 %™,
B M= RERMR. K, RRMEK
FRRZZENRNERRE, MEBRLHIKRK
JU 53 9 A D BB AN B AR BB . A D FR B
FHRRONARIERR, ERHITHENMER LT
A BREBMERE KK, R, RRFHRERE,
B HEEE, XERBEENMERRAERENE
HEATE R, R AEMNT. ETEYES A E
BHERRER AR AT REL & KERR
TR B RS S AR EL T AROM VPO FE P2 3R



-62- ' SEEXETRSE L

BEANEBRRE LSRRI ERE X EmE
BREZ SN Z MR E R M ST .
1.1 BMERGHRENEERE

® S AFERENTEZERNRERERE, Kt
FAERBRSE—H, BE STHRERS 14,
Bl

$={8,8,,5,,,5,} (1)

Xp: SAESHHE i ARE, =1, 2, =, I,

l
S=US.
i=1

HXNEANSH n M"NAEREEE, RRK
S, = {50, 8105 8307 8, IXHE, WHEERBEREREES
HERRESR.
1.2 EXREREIEIR
BERRIENE V, REREAERERNRKE
I 7= A ) JE RS B R R TR .
V={v,v,,v5,, v, } 2)
KA m BRREFAREREE; v RARZERK
a5, j=1,2,m.
1.3 BMERENKRERNNERS
S FEANE R e X IRIRE V FIE.
REHEBEERTHN
A =la,,a,,a;5,%a,] 3
At a,+a,+a,++a,=1,a, KEFES,PEEE
Xof 224 AR 5% W ) PR BB AR T E
1.4 it ER SR FE ST M
HEFERER sip M ZEXERIERE V
FA DR BB PEAL RERE R, BD
R, =[r,r,05,1,] 4)
K n+r 4+t =1 ry RRZERNETR
v EREREHRETESHEE s, PISHE S
tb. FIAIRFEIBHRZ 2 NKEETE S NGRS
fh%ERE B;:
B, =A;°R, =1b,,b,,b,,b,] (5)
A A
b, =Zn:(aijr;j); 1€j<m ©6)
WG HE =B R E S 2 KSR 458 vHE
¥ B.
B, A R,

B oR
B: :2 — A2: 2 (7)

B | |A°R

T Jdixm

BEIEGESHRERNKREER 2L X S,
S=BVT (8)

2 BBpBNERRARARETERE

21 BABERREHRS

B1E RRECIFERY MR S BT
PR B PR 4

(D) PEGE>, BEALTHEMNK. BEHEM
Yy . R BRI, STHAL. RS
Wi &ML B & AR ERTENRER
%, MGRIFRG . WA R PMREERME.
BOE B KA AL 5 N R R 4 . RS
s, Wl DARBIAK. Bk, HiE. BHEHK
e Y S B

Q) FRHE™. BERALEFER. REL%EF
EHEER. RS EREFEEE. RIS EN
REdE. RAEPEREEAERRIET. REH
BEHE. ARRIER. REOS. REANRRE.
BRSSP S EGE RES.

2.2 BHIEBRZEIGAEM

HEHE B 0 AN IR SR U5, 2R 4 X TR M £ 22 42 B
o ALAT 4 2.

() RERZ A K22 M58 YR B R 1
ZENK. FERENZEMSEMBRMERE T4
B B R MR Y B 2 2GR R (B
BAERZ . NAE-E AN AL S) Bt Teif . Thig
TR ZHIREL, VKM REEHITIEETEEE.
AR ATE T R R 2R

(2) KRENMH LY. 2R HEBRK
TRKREBRE, RE#ESAER WRKEHER
RER. BAEARKIRIR. RIS FRBRR S
&, BEBEKTERRS, #in=ulf BIRELR
%, Givr. GIRER. ERERS RALRHRE.
BRELAE. FIAXHRESRA. BERE.
EEERGRS . BEME. BERR. RESESE,
(ENSRNPGUIS ok 27

(3) RESEAEN R R . NESWAER
M R 77 R anfe], i Internet PZERS Al Py
BHRAOREEME S RFEERN. BRE. EHEEH
SRR T T LORBGE L DI . M. W&HE
HEFRERER, #E-ERNRERE, FEH
. FSPNEE VSN B, EHEN
ERAREN LB %,

(4) KREERARRLEEM. BHEBAK PR
WRE AR KE W RETE RGBSR S .



RTH, % ETERSSIPHBERIENEBREREXNRIFMARE KN -63-

3 BREFREREITMALH

DL 115 B RS Web FRS5-28 4 B, R #5L
ML TR RY SR & EOR Al Web IRS- BRI Z 4
MBS 7 Web IRZ 2R Z 2MINEHERE SEHE S 4H,
Bl: $={S.5,,5,,5,,S}={BIEEEHRL, Web
MREBRIERS, Web REBNMRS, B4, 8
Ew&}.

X 5 4 X R 4 5l B8 AR XURS B 2 A R
S, ={8,1,812, 8135 S, } ={ BUHE SCHHTE BB IR, ) Bl Pk
SR A BRI SO A R )

S, =1{851,852 8235524, 525} ={%W[Z5’iﬂj’%ﬁ%§j§§u
AR, UK B REMBEER, AR F RILENRE
5, ARNAEFZREMSE}

83 ={8,1,55,, 55,5, } ={ TIRREE IR, ABEVI R R/
BIR, EEEIEAAN, SBRIERGRAMNR)

Sy ={84,842: 543844, Sas } ={ WA BREE, CPU i
DR, REAFIRS) MRS, BRI, Bk
HH 30 B )

S5 ={S5, 85, S5,  ={ P& RE R Bl 4 O R IR MR, B A
PO AR, K 2SO )

BEEREOELMRNER, X LR HANR
KEE, 50 ERERRE LM RERFEHRHA
HERH, WF:

A=[04, 0.2, 0.2, 0.2]

A=[0.25, 0.2, 0.2, 0.1]

As=[0.3, 0.2, 0.3, 0.2]

A4=[0.25, 0.3, 0.2, 0.1]

As=[04, 0.2, 0.4]

BEMNERRGEWAR. /. EPFMEEAN
FRHATERZENKRERE, RI\ELERHE I
WAL, RAERIFENTEFERBITHH. A
W ERRNE. AEFBENSBEEERRAE
5%~10% BffE1ETRE . FXTIR\B R HTIH—1b
ACEE, TR B BRI VP A AR, W .

(049 034 0.71
0.13 025 0.62
0.26 042 0.32

028 031 041

064 028 008
056 032 0.12
R =018 029 053
023 045 032
Losl 047 022

(037 042 0.21]
0.59 033 0.08
0.14 055 031
1023 057 0.20]

[0.53 038 0.09]
027 035 0.38
R,={029 022 049
0.18 024 0.58
1041 036 0.23
(032 044 0.24]
R, =029 062 0.09
1047 049 0.04
WRIEX(6)EHE:
B1=[0.330,0.332,0.338]
B,={0.3965, 0.3515, 0.2520]
B3=[0.317, 0471, 0.172]

B,=[0.3395, 0.3160, 0.3445]
Bs=[0.374, 0.456, 0.130]

RERT)ELEE:
B=[0.35158, 0.38168, 0.25275]
H— A
B =[0.35657, 0.38709, 0.25634]
B AR TERE R -
v=[0.23, 0.64, 0.13]
R XE@IZH AT B REE A :
0.23
S =BV" =[035657 038709 0.25634]{0.64 =
0.13
0.36307

BIZEB 15 BRAEIEITIEP, 2 Web R4 2%
REZEWMER, NRELZLEWA 0.363 07, [F
H, AUE TENSREEES RAAFHRER
. ZEXBRERRKHXBHAUNEBREERE
SFRAZIIINE, FERBGHMN B H R f 8 E
Wi, WMEREN LM,

4 ik

BAFBRARBEFEER - MYERE™, 23
RERGAE . SMEFHEELRAG BRI RS
B, ASCIR M —METEMEFERNGERZE
RE PP, NMAZEEERTHEHERRA
AR ERNRE, ARGEE SRR



64- €SP DEY

IO B B3 47 50 AR A0 e B 4 I SR L B R K 9 X T 5
R g et —ErERNE.

BE M

(1] sy, B0, BV 5 ERAGELEM] bt
S HARAE, 2000,
DAI Zong-kun, LUO Wan-bo, TANG San-ping, et al.
Safety of Information System[M]. Beijing: JINCHENG
Publishing Company,2000.

(2] KXE, R, TREF FERRERETEEM]
Je=: &AL, 2000.

GUAN Yi-zhang, JIANG Ji-hong, FANG Guan-bao, et al.

Safe Engineering Science of Information System[M].
Beijing: INCHENG Publishing Company,2000.

(3] VEHEE MRS HE G SR ML IR B R
% HiRRAE, 1996.
WANG Pei-zhuang. Fuzzy System Theory and Fuzzy
Computer[M]. Beijing: Science Publishing Company of
Beijing,1996.

(4] 3KF AR B RGEIFR KB R B BB 50 77 0] &
SE TFEFRL 5550 #.,2001,21(10):88-92.
ZHANG Li-yi. Safety Assessment of Information System
Development[J]. Theory and Practice of System
Engineering, 2001,21(10):88-92.

(6] ZEEN TR B KN A (M) R KRR R
HAR AL, 1993.

LI Hong-xing. Engineering Fuzzy Mathematics and Its
Application[M].
Company of Tianjin,1993.

(6] fHERF. HAOGRNARZNZ2HERI. BIE
Bk, 2004, 2(7): 55-58.
WU Xiao-ping. Security Construction of Electric Power
Information System[J]. Electric Power Information, 2004,
2(7): 55-58.

(77 &E, WAIR BHGERRELTEREARDILENE
B4k, 2003, 1(3): 58-60.
YU Yong, LIN Wei-min. Guarantee System of Electric
Power System([J].Electric Power Information,2003, 1(3):
58-60.

(8] ZF®HEX = fE4L. EERARKRETEWEEMKX
B PG TR0, AERBTE AR, 2005, 29(2): 62-64.
LI He-tian, LIU Yu, HE De-quan. Security Accessment

Tianjin:  Technology  Publishing

of Information System Safety[J]. Transaction of Beijing
Jiaotong University, 2005, 29(2): 62-64.

YFs EHA: 2008-05-05; &5 HHR: 2008-07-02
EEEMN:

RTA1969-), F, KFEAM, TAF, KFLLE
47 2.4F; E-mail:protectiverelay @163.com

Moowk (1981-) , Kk, ILEHE, HRFEOALS A
Gatr. EATEES, AAMLIERFRARLADLIMA,

(E3#% 36 ® continued from page 36)

(6] FMK, THRETPMEHEMEIERRENS
RILHBSEAR, 2007,9(9):56-58.

LI Xi-wu, WANG Yan-song. Recognition of Power
Quality Disturbances Based on Wavelet Network[J].
Electrical Engineering, 2007,9(9):56-58.

[6] Gaing Zwe-Lee Wavelet-based Neural Network for
Power Disturbance Recognition and Classification Power
Delivery[J]. IEEE Trans on Publication Date,2004,(19):4.

(7] BRE, HIRETRE. MRS MFFTH B ALK
B 3hRHI[7].4k HE.25,2006,4(8):50-55.

ZHAO Feng-zhan, YANG Ren-gang. Power Quality

Disturbances Classification Based on
Time-domain,Wavelet Transform and FFT[J]. Relay,
2006,4(8):50-55.

[8] Malabika B, Biswajit B. Analysis of Power Quality (PQ)
Signals by Continuous Wavelet Transform{A]. In:
Power Electronics Specialists Conference[C]. 2007.

[9] #E¥E8. 30 &N, 4. ARMEM]. LEEEKR
AL, 2009.

CHENG Hao-zhong, Al Qian, ZHANG Zhi-gang, et al.

Power Quality[M]. Beijing: Tsinghua University Press,

20009.
(10] Z=42F, e AT b5 EF Tk AR AL,
2004. ‘ :

LI Jian-ping, YANG Wan-nian.Ten Lectures on
Wavelets[M]. Beijing: Defense Industry Press, 2004.5.
(11] B¥Fee, FIP, ZHR4E, B —FKFH/DBERER
HHEMDSPEEP]. AR TFHE A, 2008,9):
132-134.
Li Xin-hua,HE Chuan-ping, LI Zao-hua, et al
Implementation of Long Sequence Wavelet Transform
Based on DSP[J]. Modern Electronics Technique,
2008,(9):132-134.

s HHA:. 2008-04-21;
fE&E
4 IB(1983-), B8+, wheFEu gk,

R 6 4 B 54, E-mail:  chujun007@126.Com
Ladh (1965-), F,#+, SR, HARXFOHSE
FTEAER, CRATINF BN,

2= HH: 2008-07-29



