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Abstract

ẋ =

{
f1(x, t), s(x) > 0
f2(x, t), s(x) ≤ 0 ,

t ẋ x
x f1(x, t)

s(x) > 0 f2(x, t)
s(x) ≤ 0 s(x)
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A. System Model
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Ei δi

ωi Mi Di

Pe,i Pm,i

i ωi =
ωact

i
−ωnom

ωnom

ωnom

ωact
i

i

B. Transient Stability

δ̇i ω̇i δi ωi

i

δ̇i = ωi

ω̇i = 1

Mi

[−Di ωi + Pa,i] ,

Pa,i = Pm,i − Pe,i

i i

Pe,i =
N∑

k=1

|Ei| |Ek| [Gik cos (δi − δk) +

Bik sin (δi − δk)] ,

Gik = Gki ≥ 0
i k Bik = Bki > 0

i k

i
Ui i
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δ̇i = ωi

ω̇i = 1

Mi

[−Di ωi + Pa,i + Ui] .

Ui

i

i

A. Centralized PFL

Ui = −Pa,i − αi ωi − βi [δi − δ∗i ] ,

αi ≥ 0
i βi ≥ 0

i δ
∗ [δ∗

1
, δ∗

2
, . . . , δ∗N ]T

αiωi

i
βi (δi − δ∗i )

δ∗

i

B. Decentralized PFL

Pa,i

Ui = −αiωi − βi [δi − δ∗i ] .
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î

[
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σî

σî = 1 î
Uî

σî = −1 Uî

σî = 0
fî,0(x, t) fî,1(x, t) fî,2(x, t)

î σî = 0 σî = 1 σî = −1
î

fî,0(x, t) fî,1(x, t) fî,2(x, t)

x(t)
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Mi X ′

di

Di

t = 0.5

ωî ωî ≥ 0 σî = 1

ωî < 0 σî = −1

t =
0.7
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A. Fixed Attack

ω2 ω9
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B. Random Attack

Ṗm,i

Pm,i

i

Ṗm,i = κi (Pe,i − Pm,i) ,

κi ≥ 0
κi = 0

i

κi = 0.5
% %

Pm,i Pe,i
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