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Robust distributed model predictive control for
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Abstract: Reliable load frequency control is crucial to the operation and design of modern electric power systems. However, the
power systems are always subject to uncertainties and external disturbances. Considering the LFC problem of a multi-area intercon-
nected power system, this paper presents a robust distributed model predictive control (RDMPC) based on linear matrix inequalities.
The proposed algorithm solves a series of local convex optimization problems to minimize an attractive range for a robust performance
objective by using a time-varying state-feedback controller for each control area. The scheme incorporates the two critical nonlinear
constraints, e.g., the generation rate constraint and the valve limit, into convex optimization problems based on linear matrix inequalities.
Furthermore, the algorithm explores the use of an expanded group of adjustable parameters in LMI to transform an upper bound into an
attractive range for reducing conservativeness. Good performance and robustness are obtained in the presence of power system dynamic
uncertainties and load change.
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Fig. 1 Diagram of the multi-area interconnected power
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Fig. 6 Diagram of the four-area power system
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Table 2 Parameters for the four-areas

Kpy =120 Hz/p.u. MW, Kpo = 115 Hz/p.u.MW
Kps = 80 Hz/p.uMW, Kpy = 75 Hz/p.u.MW
Tp1 =20s, Tpos =20s, Tpg =13s, Tpy =158
R; = 2.4 Hz/p.u.MW, Ry = 2.5 Hz/p.u. MW
R3 = 3.3 Hz/p.u.MW, R4 = 3 Hz/p.u.MW
Kg1 = 0.425 p.u.MW/Hz, Ko = 0.409 p.u.MW/Hz
Kg3 = 0.316 p.uMW/Hz, K4 = 0.347 p.u.MW/Hz
Tg1 =0.08s, Tgo =0.1s, Tg3 =0.08s, Tgg =0.2s
Tr1=T14=03s, Ty1 =14 =10s
TRQ =0.6 S, TR3 =0.513s
T22 ZSS, T23 = 1OS, ng = 1S, ng =2s
Kg19 = —Kg91 = 0.545 p.u MW
Kgo3 = —Kg30 = 0.444 p.u. MW
Kg13 = —Kgz1 = 0.545 p.u MW
Kg14 = —Kgq41 = 0.5 p.uMW
K524 = —Ks42 = 0.545 p.u.MW
Ks34 = —Ks43 = 0.545 p.u.MW

4.1 BRSPS (Step load change)
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Fig. 7 Frequency deviation during load change
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Fig. 8 The frequency deviation during parameters variations
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Fig. 9 Frequency deviation during structure uncertainties
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