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RGESHEERANT
04 05 04 02 02 01
D=[04 04 -04], B=| 01 02 02|,
05 -04 03 02 01 02
0.5 0.7 0.5
H=1[012 016 014]', C, = ,
0.5 0.7 0.5]
(0.6 0.7 0.7 0.7 0.5 0.6]
2" lo.7 0.7 0.7]’ 3_[0.6 0.8 0.8’
0.5 0.6 0.6 0.5 0.4 0.4
C“_[o.s 0.7 0.7]’ *“lo.9 0.8 1]
0.1 0.2
L=106 06 08, F, = ] F, = ,
0.1 0.1,
F3:[0'1], F, - 0.2]’ F, - 0.1],
0.2 0.2 0.2
0.1 0 0
G=| 0o 01 o],
0 0 0.1
I, = diag{0.6,0.6}, I, = diag{0.6,0.6} ,
I, = diag{0.6,0.6} , I, = diag{0.6,0.6} ,



17150 24 225 (BB ,2018,10(6) :706-715

Journal of Nanjing University of Information Science and Technology ( Natural Science Edition) ,2018,10(6) :706-715

I, = diag{0.6,0.6} ,
I, = diag{0.9,0.9} ,
I, = diag{0.9,0.9} ,
I, = diag{0.9,0.9}.
fli% Lipschitz JE 2t R 48 (1) MR AR N
x(0) =[0.2,0.2, - 0. 1] ' fhiH#801ERIREI R 0,
LR B f(x (k) ZHEWNT -
0. 1sin x,(k)
f(x(k))=10.1sin x,(k)
0. Isin x;(k)

FEMLAE I o, (k) AOHAEEE LT
E{a,(k)=1}=0.8, E{a,(k)=1}=0.9,
E{a;(k)=1}=0.8, Fla,(k)=1}=0.7,
E{a,(k)=1}=0.9.

FRYGE LAl B BCh
w(k)=e""sin5k, v(k)=e""sinSk.

SR JE R LML T H5AG T LICR i fs th ARS8 K (44)

I, = diag{0.9,0.9} ,
I, = diag{0.9,0.9} ,

713

(A, y = 0.490 5, flit 2R S B LA TH1Y i Ta] 3 4 4n
PR, 5 B AR NP 2—S5 frs. Horp 1 2—4
orplid T RGUIRES £(k) FIA5 2555 mifiliit 2,(k)
BB, S iR T R Gk il 2 (k) FIAl I & i
Z,(k) B

&R QIR

1 50

— Y z(k)*=0.263 5,
5 k=0

50
Y'Y u(k)? =0.583 7,
=0

T PR AP IR PRI, T LA £ b
S SR 415 AR T R SRS 0 LB A
B L9, A TR T R GRS I R 1
T
L P4 R AVBLICHE S, T LU (60 4
Sl TR TRRATE R (k) B REE(11) M 2
EHCA TR 1, PEREARHT.

F1 fHitsEgs K, RETTREEE K,

Table 1 The Estimator Gains K;; and The Internode Gain K;
0.548 6 0.135 8 0.487 1 0.190 7 0.523 1 0.157 3 0.487 6 0.163 7
K, = [04 2449 - 0.244 0] K,, = [0. 2286 - 0.189 9] K;; = [0. 1679 - 0.140 6] K, = [04 1578 -0.165 7]
0.2348 -0.1201 0.2379 -0.088 6 0.270 5 - 0.460 5 0.3023 -0.1617
0.529 7 0.104 8 -0.0005 -0.0046 -0.0015 -0.0050 -0.0033 -0.0013
Ky = [0. 199 8 - 0.251 6] K,; = [ 0.000 1 0. 001 1] K, = [ -0.0005 -0.001 7] K; = [ 0. 000 2 0. 000 1]
0.2451 -0.1403 -0.0001 - 0.000 3 -0.0005 -0.0018 0.000 1 0.000 1
-0.0015 -0.0019 -0.0015 -0.0019
Ky = [ 0.0001  0.000 1] Ky, = [ 0.0001  0.000 1]
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Fig. 2 Trajectories of x,(k) and £, (k)

Fig. 3 Trajectories of x,(k) and £,(k)
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Distributed H_ state estimation of large-scale power
grid with sensor failure in spoofing attacks

WU Yunfa' ZHANG Bin' LI Junyi' LIN Wenshuai'
1 School of Automation,Guangdong University of Technology , Guangzhou 510006

Abstract This paper studiesthe distributed state estimation problem of large-scale grid with sensor failures in spoo-
fing attacks.The topological relations are introduced to describe the relationship between distributed sensor nodes. A
Bernoulli random sequence is used to describe the spoofing attacks and its random characteristics.This article based
on Lyapunov method proves the mean square stability and the H_ stability of this system.Based on the analysis re-
sults and LLMI, a distributed state estimator which satisfies the H_ performance constraint is designed.Finally ,the va-
lidity of the designed estimator is verified by numerical simulation.

Key words power network ; distributed state estimation; spoofing attacks; linear matrix inequality ( LMI)



