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Table 1 Fault probability of single device

TR i B A
K B3] BHRE
JRUTV 28 0.32 0.56 0.7008
R 2 0.31 0.52 0.6688
Rt 2 0.31 0.42 0.5998
SN B2 0.28 0.39 0.5608
P57 0.28 0.36 0.5392
ARk 0.19 0.34 0.4654
WH T4 0.20 0.32 0.4560
WAL T 2k 0.19 0.21 0.360 1
w14 0.21 0.23 0.3917
BER HI 0.18 0.22 0.3604
KPH 0.14 0.19 0.3034

TER VIS5 R A Al b, AR 152 4% ] 23 [ iR
B A AU R TR A SR A aE R IR 2 PR
F T2 T B R o, AR ), TR 4 TR S R OB
R, PR A 415 MESSBROR , A RUIE 26 +1K E 4R 2H
fE% 0 0.862.
*2 BEHGHMETEER
Table 2 Calculation results of combined

device probability

KAGHIK=5

B R0 e 2 L N-2 . N=-3 .N—-4 Il N-5 4
AR, 7 R AR TR B SR A AT HE T, g 4e gk
Fag i 55 1 e IR0 R 25 MG 55 A = XU A R AT
— R A O 2R AR, DU BR T A A e, e
R AR 15724, K3 TEA4H S
[

3 ARMBEHTRER

Table 3 Screening results of combined fault

BZE R FE RE

e WSt Wosste KB RE
RO 2R+ R 28 =7k 013 078 0 It
U 2k +3k 2k =7k 022 072 0 i
RO £ +i5 5 11 4k =7k 023 073 0 g
I 26 +35 7.2k =k 021  0.74 0 =
RO+t T 48 =7k 0.56  0.55 0 =
ISR+ A T 2k —ok 0.19 062 0 =
HAR TR =R E R A A4, 023 034 2100 &
ABER+ K LI SO A 8 034  0.03 4126 &

NEBE AW /km BAME /Q AR
R 2R+ R 2k 34.61 36.73 0.577
R 2R +3k 2% 99.49 35.54 0.299
RO £+35 1 T 4% 42.07 38.43 0.505
RO 26 +35 7 2% 27.86 9.99 0.862
R £E it [ £k 123.73 42.12 0.043
TRV 28 +408 R L 115.26 52.23 0.037
28+ K i 135.26 62.28 0.032
AR+ R P EL 107.42 4321 0.042

42 HEWERFIE

1515 20 A HE R T TRE AR M 0.02, 0 48 25 4 fife 55 :
I THRAE A 0.20 , B DR 285 e 55 14 11 A AELA 0.60), =ik
IS T TR AR A 100.0 , MR PG4 G HE R K I A (A3 T3 e

FH 2 3 AT, RGP 48 3k ik 48 = 7Kk e s 1 20 5
BN 0.299, {H I H = 2SR F5 RN 5 bR YN 2
iimvivk <3 A a3 5 4 S s e L DN 97 | BN G
TR BB SR 2+ T 4% = K i R 114 J5 DR 7E T R 4 2%
F e 55 HEHE B8k 0.19 (N F T THEAE 0.20) , i H Wr i
FEWr— A1 2R 5, 7™ 51 5 1 Vg 7 A DR A 26 Do (H
A H BB TR R PR A 15 A o A8 R A, A NCR HIR A
ffs 55 HEFR bR IR A A TR T U8, AR AR, £
BB AL T 2R =K+ AR 15T WU A A e s A i IR
F RS 5 A5 R 210.1 CRFTTHEME 100.0) , 45 ¥#A
HILIFE N 3998.0 MW, FL i WAk (4] 8 s 22 1 VIl
2398.0 MW, 77K FH X 42 45 44 fife 55 14 48 b FDIR 2
M s PEFR bR, 2 AR g e . Bk RT A, SR A
B — 2 JIE R T 0 114 2L A0 A 7 s O v DR, e
) ) R, Nl 4 T sz e vl IR 22 4 E 7K

TEZ RSB 490 I KA G HEECH 5 T
PR A 1004 CPU BB BL T, X FL AR SOy i 5 95 %%
A AL A G A3 S il S SR DA 8 b 7 326
IR 3 3 oy (14 A 5 AR RRE B 75 450, 4N 4
IR o Horp Mk R AR A R SR R AT R AT S
AT .

H1 2% 4 1T« BE A B R BOS N, R 55 26 AL
A A R S PR B K e AT BIR BT B R Ak A
XSG AL A BB T AT AN A TR S
3R 5 SR AN A% 21 A AR 0 18 A il B e, LR35k
FE T AP S T — B, SRR AR
35554 ABAFAE TG T BEAT 05 ELA3ATT 1) 1o A 23R A XUBG:
HAC I 5 SR AN 165 s SR VT 48 s 07 1 20 A I B st
T T T A 55 A LA TR ) S5 S FER £ 219.93 s,
B AR T LA 1 H o AU ke, (R A B e A 2



@ L/ AR {7 G-

F41%

F4 HEWEREFIFERITLL
Table 3 Comparison of combined fault scale and

time consumption
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Table 5 Simulative results of saved N-2 fault subset
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Rapid generation method of high risk multiple fault set under natural disaster
CUI Wei',LI Wujing',NIU Shuanbao', WANG Fenglei',CHU Yunlong',XUE Chen', YANG Junjun’
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2. NARI Group Corporation(State Grid Electric Power Research Institute),Nanjing 211106, China)

Abstract: Along with increasing complication of stability characteristic of power system, frequent occurrence
of extreme natural disasters and increasing dependence of society on electrical energy,it is urgent to extent
blackout defense framework to early-warning of natural disaster. A rapid generation method of high risk
multiple fault set under natural disasters is proposed, which incorporates high risk anticipated faults into
online security analysis. On the basis of considering multiple types of natural disasters and spatial-electrical
coupling characteristics of electrical equipment in multiple locations, the combined probability of group
faults and successive faults is calculated. Fault consequence is evaluated from three dimensions of grid
structure vulnerability, power grid state vulnerability and power grid fault risk. The backtracking algorithm
is adopted to quickly screen and generate high risk fault set under natural disasters. The effectiveness and
practicability of the proposed method are verified by a practical power grid case.

Key words:natural disaster;fault probability;high risk;multiple faults;backtracking algorithm
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Fig.Al Flowchart of predictive fault generation based on backtracking algorithm



