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Fig.1 System structure of Sub-area i in multi-area LFC based on event-triggered control
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Fig.2 Schematic diagram of sampling and

transmission of ACE signal
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Load frequency control of power system with time-delay based on
event-triggered control
ZHOU Yichen',QIN Lu',LI Yonggang',LI Sha',SUN Jiahui',MA Jing"’
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University , Baoding 071003, China;

2. School of Electrical and Electronic Engineering,North China Electric Power University,Beijing 102206, China)
Abstract: The higher data transmission between regional power grids congests limited communication and
computing resources. In order to reduce the communication burden between regional power grids,the LFC
(Load Frequency Control) method of power system with time-delay based on event-triggered control is pro-
posed. As for LFC system with communication delay,the time-delay LFC dynamic model based on event-
triggered control is established. Furthermore,the Lyapunov stability analysis criterion for time-delay correla-
tion LFC system with event-triggered controller is proposed using multiple summation inequalities. On this
basis, the collaborative design scheme of LFC controllers based on event-triggered communication and output
feedback is derived to ensure the frequency stability of power system and improve the efficiency of data
transmission at the same time. Simulative results show that the proposed method can effectively reduce the
frequency of the interconnection system and the power oscillation of tie line,ensure the time-delay stability
of system and reduce the redundant transmission of network communication.
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Table B1 Single-zone LFC system parameters

X Ts) To(s) R(Hz/p.u.) D(p.u./Hz) M(p.u./Hz) A(p.u./Hz)

1 0.1 0.3 0.05 1 10 21
1
B
Ry
5
&
i 0 |
0 50 100 150 200
t/s

Bl EHMKLIEIR(0=0.1)
Fig.B1 Event-triggered situation(o=0.1)

% B2 =[XiH LFC R4%2H
Table B2 Three-zone LFC system parameters

X Ti(s)  Te(s) Ri(Hz/pu)  Di(pu/Hz)  Mi(p.u/Hz)  fi(p.u/Hz)

1 0.5 0.05 3 0.15 10 0.4833
2 0.5 0.06 2.87 0.12 10 0.4684
3 0.5 0.08 2.92 0.15 10 0.4925

T12=0.15 i T23=O.251 T13=0.12
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