Computer Science and Application HE Rl 5MH, 2018, 8(12), 1923-1935 Hans X
Published Online December 2018 in Hans. http://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2018.812214

Service Driven Alarm-Fault Correlation
Analysis for Power Communication
Network

Hong Yang!, Bozhong Lil, Fangzheng Chenz, Fang Chen?, Jiangsheng Li3, Xiao Zhang3,
Lirong Liu3, Peng Lin*

!State Grid Information & Telecommunication Branch, Beijing

’Information and Telecommunication Branch, State Grid Hebei Electric Power Company, Shijiazhuang Hebei
*State Power Economic Research Institute, Beijing

4Beijing Vectinfo Technologies Co., LTD., Beijing

Email: gima522539@163.com

Received: Dec. 9", 2018; accepted: Dec. 21, 2018; published: Dec. 28", 2018

Abstract

At present, the power communication network transmission network carries a lot of key services.
Therefore, network security and stable operation are to protect the basis of power security. In
order to make the power communication network from the fault after the passive response into
active defense, there needs an effective fault impact analysis scheme based on service-driven.
However, the current research is mainly related to network fault alarms, lacking theoretical sup-
port and practical tools for service view. Therefore, in order to implement the modeling of the
network fault impact on the services, this paper proposes a service-driven power communication
network alarm-fault correlation analysis. First, from the services perspective, we build a bot-
tom-up interaction relationship among different layers of the network. After that, we build a ser-
vices risk correlation model to map the impact of the underlying network fault roots to different
alarm levels. And then a mapping model between alarms and service risks is proposed. Finally,
based on the above simulation architecture, a set of simulations system is achieved to verify the
effectiveness of the simulation architecture.
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Figure 1. Hierarchical topology of power communication network
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Figure 2. Three-layer service model of power communication network
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Figure 3. Power communication network four-layer service model

& 3. AR EM R SRR

Bl SRIB AT BLR T B IR SRR T Tk C R B 1 sy ke, 28T, JEF By aral s, fEE7iE
R AU, X 7 R L AR R R RS, DL SR A 35 2 R (KR B S R ANk = R I TT . PR
AR HL A X A 7 LR o e [ SRR 2 A ATl b 55 ) XSG S5 20 e SRS 7 T R T 7T, AT A 3 5
BRI R )85 0 7 - R ORI T R

23. BAOEENFESEEZERXKEER

BRRIEECY M, ERIFIEN npy BSAFRFRRZMEES F = (Fd, WAGF = n, PR
MK Foft i MRRER. WXTHERES, FEWFRAR:

YrerlFil=M (1)

TR, REE S M 2 AT, 7ER RSB R A, 2 MEELR
HHEX .

TSN J O S  Gy MR AIZ AH, T LAF ST SEH BRI S Fo, A
St AR f MRIRE | RS SRS B G, WU x, W 1, AR 0. Hakhs o
G MR AR PO (1), BIEFRIERS Fo MEEME & RERFRMRN B (1), WAF5HE G, Tk
RIS

Pe(e)=1-T1 (1-5 (1)) @

FpeFg

H 5 5 1A 3 BB 75 2 R AR (ORI AN, M IETRRAT ST By (o) AL A2 . e AL L
M ANEFRRGE, BRENEIE § Y wi, BEEEA W = {w}, BBBIAFBRMAFAE, W LR

DOI: 10.12677/csa.2018.812214 1927 TFENER S N A


https://doi.org/10.12677/csa.2018.812214

Wik 5

WQHOE%%$$#%%§WT~
PkJF (t) = ZIEF le]Pl( ) Zi<l:2,i,leFk Wiwlxijxleil (t)
3 e W05, B ()= (<1 TTwa By (1) ®)

ieFj

Horf B () R E R oo ] IR M R
5T, R R R & R RO B (1), T UM 4 B e,
i 2 F AL B bR

min Z, (W) = P (1) @)
T I, BERANEE R SE, A IR SR AE B D T E 5 TR ER A T AT R RN AT
bE 2 [H IR AR, B/ MEE BRI IRA L E R . TSR RBBRB RS SBO =R &4, Fik,

WO 5 A R R 25 DR 35 DRI R ) R MR Pt 7 B EAT 5 18 o O T IR — e AR R e 9 R 75 R 2 A
AR, AR HIFE TR 203

Wﬁ“_
VE. Y BM_I (5)
ﬁ¢““)ﬁk*l% FIEEE PF (1) AT % | BRI P (1) (0S8, RELT & RFEEEE

OF (1)
D2 i AL -

X R AR AR, HbR RS R AR EE T RE . Bk, BT AR, DRl
PRI A E AT R, DA B i /o H A, B

oP: op;
mmZAWﬁ=—ZEﬁm%é%;;1&[ ’éW;;] 6)
HBLL LA H AR, AR i 2 B H AR B2 £ R E LT

min Z(W)=nzZ,(W)+(1-1)Z,(W)
oL (1) _ ,
] e " Gp 7y @

0<w, <1

Hor n R EEBITA T, B 0 < <1. fELRF, ZOREZFFIE b PROGTIRE § KA w, #iE

0~1 2Z [a],

23.1. BB AR S L B AR R R 1L
TERABETIS) R, AR AL, RAREAS, 7B T (O BP0 B 4 M SV AT SR A . DA
SR T BRI AR L SISO T RSk AR, T ST T AR 4, 6 5B TR
FRIERT . AT A MAE TR e BRI, Bl R B AT i L
B fESSBRTRR, T RN R LRI RN N R MR IR, LR A
TR, Rk, ATLLZRS PY () KBNS, BRI B BR Z ()RR
minZ, (W) = B (1)= 3, wx, 2 (1) ®)

Hk, EEbrsg s, A FE i 3 7 R 2 AR SRR LR &R, BIEAT BLAN

DOI: 10.12677/csa.2018.812214 1928 THEAURF 5 R


https://doi.org/10.12677/csa.2018.812214

Wik &%

Xk BRBEESTHIEE M1, POM P(OMEISL, Bk, A:
aP)I;:( ) aZzeF lejE( )

w0 omw " )
3L FALSG, T LA BIAR T R
min Z(W) = _nZieFk x,w; log, (xl.jwf ) +(1 _n)(ZieFk wix; B} (’))
DI AT (10)
s.t. k
0<w <1

BEXS BT, T AR 53 I VAR EAT KA -

2.3.2. T REVFIE R E

FERAREAL(10Y Y, AT AR BH % ) 2 4R (P Ab i . R T 1) R H AR AN R38R =k, — Rl 2%
(ISR AR T PR BT H e Fidi. ARTTHIMS B H 36 19 t0 75 B 3 KB AT S R R), Oy 7 ik R A
Jri, ARRIIEFABERDL, R T R R AR EUE VR T R . R WE 4 FR.

SRrSuR YN

A1 WA :(\/hz \/7] WIMGME Z) = +oo, WATEW' =D, WIIRIERREL n. =0,

BEND IR 2
Z(W, \
L2 LW =W, - (0),m:mﬂ,ﬁAﬁ%3
oZ(W,)
ow,
IR 3% Wy IEIRA R T IH—4L, & W, = 1 = AR A zw), iR Z(W)) <Zy, M4z, = (W),
ieFy Wi

w'=w,, BN 4
B 4 WMR[Z(W)-Z(W, )| <&, BRI Z, =min{Z(W,).Z,} USRI BARAR Wy sw
BOEEEH, BNBENDYR 5
WS R n.>np, 0 WM ZW), Hik&ks B4 wo=w,, RESE 2.
AL B b 5K AR, BIRTER AR5 R A i e o 4 2 TR) PR SRR AR AT SR AR T 52

2.3.3. S5 4h

DAAR S0 v R b T 10 P 700885 D R A BB R 4T R o B, B, B R T A A ORI R R
FEMEEED x; =1 MAER), B
< HARKEFED): HE, mK, ZRWER, KK
< NARZEF2): W6, i TI20Ts
> BEREFE3): AREMN.

HUEES AT A, FEORL IR R A R A 10 K, HHaE S8k, HhiE ok, ZR
WIS 14k, KR 1 IR, BBNIEEF 2 Ik, il THZ 5 K.

1) B, XFESREZR ISR MR T @, W RN 1~10 4, 5K 0HN 1~12 4, 2 R
FEN 1~4 9%, KRN 1~5 Ho WHIBRIRIGWSELR A 4 0, AN 6 &, ZRMECH 2 %, KKA
12, bR IEEE 8 G KA 1 408 BRI fE s o

DOI: 10.12677/csa.2018.812214 1929 MR 5 R


https://doi.org/10.12677/csa.2018.812214

Wik 5

BEE VI URAF W, I UE1E
ZoW AN AT ffR W, AN
Xk Hn,

|

S Wyt W,
IEAR U Hn 1

r N

LWe=W,

H—1kw,
tHEzZW)
HHZ,

l &

LIS ¢ > ne
~ e N

i

[ Ol

Xtz Mz(w,), Hi

et Kb gs Bzw)Fw,

Figure 4. Extended Newton iterative process flow chart
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