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Distributed Model Predictive Load Frequency Control for Power System with Renewable Energy
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Abstract: With the increasing penetration of large-scale wind and PV power within the power system, they
will inevitably participate in the load frequency control(LFC). Since the power output of wind and PV is unstable,
which would affect the power balance of grid, thus cause unstable frequency. A LFC method based on distributed
model predictive control (DMPC) was proposed for the power system containing conventional units, wind turbines
and photovoltaic units. The controller used the state information and prediction data in the system, and considered
the information and system constraints of adjacent control areas, and obtained the control variables of each area to
achieve effective coordination of local goals. The simulation results show that the dynamic response performance of
the system using this method is better.
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Fig.1  Structure diagram of the four-area interconnected power system
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Fig.2 Linear model of thermal power plant
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Fig.3  Structure of wind generation system

AR GEZ WA, O H U B XU 37 00 1
FIRGEWFE , TLE A KL 0 — B KU &
BBl %5 KL HPIRZS 25 AR AL A 5 Oy

x, (t)=A,x,(t)+ B,u, (t)+ B, w,(t)

{z“(t)= Cax,(t)+ D u,(t)+ D, w,(t) (6)

A
—

Hrp
x, =[ A0, Aw, Aw, ABT
u, =[ AB.; AT I w, = Av,, w—[Aw AT T

Krpw, RS 5w, jﬁ”ﬁ%@ sw, AL
TR I 201 5 2, A AR 5 A6, 1 SR
HIBE RS /A 2 5 Ao, NHE T 3R 22 5 Aw, R HE
BILIG T O 25 5 AB Ry 22 0 A7 97 1 ik Ot 25 5 ABL. %
PR AR 4R i O 25 25 8 AT, & PRI 2 v 25
1.3 FAMAEER
RN G S VN B S VAR L N E B

R AL SRR DGR A I W R Gt 3 B
FGRE A 1k FEBE Y R | T R Y T P
AR AT S SR A R G 4 ER A . DR
Bt T3 H 28 DC/DC 78 i Ji A R 356 738 g ) 1.
TLHLIR , 5 28 DC/AC AR Bt A 28 i fL ik 2
W, 3 B AR #2555 FH Boost HEL . K FHAE

ARG ESCR IR 4 R . A8 ai oh i IR 5%
TR A I, 45 ) i o] DLREN i 2s He s ) Gl
U R Ry s A E et E R F A

otk
27

K4 SBiRkHRGELHY

Fig.4 The structure of PV power generation system
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