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Abstract: This paper proposes a delay/sampled-dependent discrete load frequency control (LFC) scheme for the load
frequency stability control problem of power systems. First, a LFC model of closed-loop power systems is established by
considering the impact of both transmission delays of communication network and sampling periods of feedback signals
on the systems. Then, based on the LFC model, by employing a two-side looped Lyapunov functional and LMI technique,
a less conservative and delay/sampled-dependent stability criterion and a controller design approach are developed, which
guarantee that the proposed control scheme can maintain the system stable operation in a larger communication delay and
sampling period. Finally, a one-area power system and a three-area power system are applied to verify the effectiveness of
the proposed approach. It is demonstrated from the simulation that the proposed LFC scheme has better control performance
and robustness than others in the existing literature, and it can also improve dynamic performance of the power systems
under the communication delay of a certain size.
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Fig. 1 LFC control structure of area ¢ of power system
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Table 1 Parameters of one-area power system
ZH

To, Tz R D M B

MRS

Z%1%Y 03 008 240 1120 1/6 1.0
%23 03 010 005 1.0 100 21.0

1) LFCEHI2$ &1 SRR R A 1124, AR50
BT ) B AE A B o 0 R h = 1sFlr = 45, %
S8y, = 10, v, = v3 = 0.01. EHFE K2, nB RS
BT FCVF I KRB DR A e = 0.16 LA 1) 5
HUR A I BRLFCT il 48 34 25 WL3R2, N T LA, STk
(2411 SCHR [10] BT fl g A AR 2FEdr 4 N K 1o
MK 5. H K5 & —PIDBLFCE il 5.

% 2 BERIRIFCHIH 8BIEH

Table 2 Controller gains of one-area LFC
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Table 3 Upper bound of 7 for different A
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Table 4 Upper bound of & for different 7

A I
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Fig. 3 Response curves of A f under different & and 7
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Fig. 4 Response curves of Af under7 =0and 7 = 1.5
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Table 6 Upper bound of 7 for different PI controller
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Fig. 5 Response curves of A f under different 7 and h
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Table 9 Controller gains of three-area LFC
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