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An intelligent alarm method based on equipment fault hypothesis and MFM
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Abstract: When power system operates under abnormal conditions, a large number of alarms will be received by EMS. A fast,
correct and comprehensive alarm-processing system is of great importance to help the operators make necessary decisions.
Equipment fault is the essential course of power system disturbance and fault. Based on this, this paper brings up a new smart
alarm method. First, equipment status evaluation is done online. Thus, fault hypothesis set is obtained by calculating
equipment history operation risk and judging health status. Then, all the hypothesis is checked by multi-level flow model
(MFM) which has been built before. The final answer comes out after comparing similarities between the hypothesis and the
fact. Simulation results of the standard IEEE 9-bus system shows that the proposed method is doing well in both accuracy and
speed and has bright future prospect in the alarm-processing field.

Key words: equipment status evaluation; fault hypothesis; MFM; judgement logic; similarity

PSS TMT76  SCHERARUG: A XEHT: 1674-3415(2014)04-0092-06
0 3= SR B AN, A ) U S IR A
(==

]z —

H I e A R R B R R S AT, R L R
& M A 45 (Energy Management System, EMS) & 7E1R
JELFR) IS 1) P S SR SR R A R, A0 5 F B
PR, WU 2k ORGP BEE SR TTOCBkIN .,
Gl JE AR AR SR, B
RGIRRE, S Mo AL Re L)) v AHARF AT H]
EMS F 21 B4 Ik 2 s, 07
I, WS THEEERIRG, . W&
(R D VAR EN A2 5 MR R M, XL HR S 1
JE B T Al PTG 0 T XSS o dn ey
A AR A B AR B, IS AT A D

H A7 P9 AT L B A B A 73 4
LHERG . N T HZLM 4 Artificial Neural Network,
ANN). FETHBORIBER MR, JET Petri 451, %
SENT DAGE— RN TSR 732, XM
Bl s L SE A MR 22, TR N H A (1) 8RR 2t O
ST RN P Y5 B T AR A SR o B L2 7 Larsson
T 7E i X — ) A, HE N 22 g e A
(MFMD 773, JE7E 2008 45 5L A 4
B, TESEFRi P sl T e N, BT —
SE PR, AR R INABAE AR 2 B 1), R s A
i JGERHT A AUE B RS



M, 5E

H T Ve W AR AT 73 TR UAURE IR (1 H o B RE AR VAT - 93 -

ANy, B 5 S L M B Bl e 1)
WRAGA, WAAAEIBAT IR & A 2Rl A, G
P sk, . BARKE . NGRS,
SR R IE AT KR Y RS R I BRI, 1 Bl
IR T e IE , Ak 5 | kT —1Z8 HR ) F e [RT U
TERM BT 25 (PR S, A R AR FH 2% 1 RV AR U
SRR e H D i 22 A i 12 BT () 28505

TER PSSO AN 22 3 AR BRI 28T |, A
SCHEH T RE R BRI E T, E e, I
W2 AT IR PEAL, F BT RS R, 3
SRR RS, R, N HIM MFM #ER,
B ARG 20 AT B UE, AT HH 5 R
Wil B, ASSCEE— MR L, K
UE T %7 U
1 IREREER

LY T BB A T AR VROE T HE 5 v DARFSEE
WIBAT, DRI, WA TRAL & 1A W A 2
fit, HETC&T 2R T RN, Zkds. 4k
PRY I B W PRSI 9T . A SEfRIsfT 48
Lol I 4R € S E NS N 1 o 4 R PNy
ZEM RS R AL AT RE RO, PRI, AR SRR
M7 ST AT RS FAgE AR A VPN PR AN 7 TR A T &
F PR VAL, K& —PAER 8 2 VAN ik, &
BLIEN T AEORUEAERD 2 1) (R e g 2ot DA
FRY 52 A A A S Kb 3 s s
1.1 AREBITRE

TG IR 7 5B AT RS A T % AR e g sE e sx
RN, mRAGERUSETR, FEHUT LM
PR AR «

SR IREL Nap, FRRESRANBAT DR K AL
W 175 290 1) s R

T WA B Ny FE2) A HA IE— N R R
AR R IR

1T W IREL N, $RESHTA I — D N3t
R (R IR

VT PAFE IR B Nuy, FREBSHTA 1 PAE N
R R IR

W RS S, BRI A N FL IS A T
NG EREE, N FER. UE. FE. HEp
S, AHNFIMES A 4. 34 24 1.

W D7 s RS T 5 5N

Nw
Risk =" S(i) (D
i=1

Hordr, Y Risk &5 R AHFIN , B Ny (BRI A Risk

N M Risks Ny Z5RIHFEIN, U Noy (BRI
W Risk Ny 24 Risks Ny Nuy 45 FBIAAF
B Ny 1K BE 4% Risk M1 o
1. 2 g IR RIRSTEM

WA R RIS TE F 2R i) R4
DSEIRG, T8I R4 I R R, 456 Bk
TR PR R (B 25 2R, WA £ (0 i BEIR A BT TR
LIE

HARPEM I ARV 45 R %5 A BB 1
SVEI S R LR G, 08 T IEW . TR,
I 5 IV B IAMRAE. Y SRR 4
IERARTSI, WA BAAVEN N IERIRES, T
PEVEO AR IE SRS, B MR PPN b f R
N

A RS I i VP 45 R A HOoR &R
0, RIS RSV 4R AT 1 78, R
Je AR AR RO, R iAot S e g
RGN E B RS P AL RS54

A M HORS TR AR B 413 1 .

F 1 R EFEFARZSITN R TG

Table 1 Equipment health status evaluation standard
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