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Abstract

Currently, the commonly used method for PWM(Pulse Width Modulation) Inverter of the Solar
Power Plant. However, the limit of the developing performance to the non-linear and switch devices of
the Inverter. Therefore, we propose a model predictive control techniques applied to Laguerre functions.
LMPC(Laguerre functions model predictive control) reduces the number of computations made and so
online implementation becomes possible where traditional MPC would have fail. In this paper, we
comment on the appropriate scope and functions degree of the LMPC inverter control. The simulation

results from MATLAB are also provided.
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2.2 LMPC Framework
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Table 1. Model Parameter
Parameter Value
Load resistance, R 0.06Q
Load inductance, L 0.76mH
DC link voltage, V,, 750V
Reference current T80A
Sampling time, 7j 5mSec
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Table 2. Fixed N=5 Parameter

Fixed N | Chosen a | Resulting control horizon Nc
5 0.1 2
5 05 8

Current (A)

Tirr{e(s)

a2l 2. 5t MF (N5, a=0.1, Nc=2)
Fig. 2. Load current (N=5, a=0.1, Nc=2)

Time(s)

12l 3. F5F MF (N=5, a=0.5, Nc=8)
Fig. 3. Load current (N=5, a=0.5, Nc=8)
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Table 3. Fixed a=0.8 Parameter

Fixed a | Chosen N | Resulting control horizon Nc
0.8 1 5
0.8 5 23
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Fig. 4. Load current (a=0.8, N=1, Nc=5)
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Fig. 5. Load current (a=0.8, N=5, Nc=23)
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Table 4. Fixed Nc=50 Parameter

Chosen N | Required a | Target Control Horizon Nc

4 0.9231 50

10 0.8187 50
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Fig. 6. Load current (Nc=50, N=4)
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Fig. 7. Load current (Nc=50, N=10)

2 Aol Heddae) dHaas A
7} 2= B M8 AT 2xpA EA ﬂﬁ]a’ =53] 4l

Olfo

=

gk tjeko = LMPC Ao} 719 ]1_}3}9;1;}‘ A &Y

ol A3} LMPC= 7]%@1}« c HelelAE A
gstA FFnk o= k%‘:’axdi I E o} 2
o] W& H&HLT} 97EHE AlaHd R A8 ks
S HojFErh LMPC Aol Ae&Es e
APHL(N) 7} Tt F52] Ze=rt S71ek3
t}. Laguez:re Functions®] A<7(N) & 13E 242
B =A Akt tiv] o4 84 &&o] 2

O 10 ST AR

7] W&ol 4x}olA] 102} o7t AA sy Ao
7)astel LMPC Aol 54% 8shl mejshy,
#ALEE AT FEE 5 Qe NSRS B
DS Aot o= B ae] Qe Rdlo
Al |28l 8314 o]82 4 3

FE
N2

2
S

References

(1) JA Rossiter and Liuping Wang Exploiting Laguerre
functions to  improve the feasibility/performance
compromise in MPC, Journal 47th IEEE Conference on
Decision and Control Cancun, Mexio, Dec. 9-11, 2008.

(2) Liuping Wang, Model Predicitive Control System Design
and Implementation Using MATLB, 2009.

(3) Tim Barry and Liuping Wang, A Model—free Predictive

%1 - A7)0 =EA A28 A113, 2014 119

289 - A9 - 945 - 442

Controller with Laguerre Polyomials, 2004 6th Asian
Control Conference.

(4) William J. Palm I, System Dynamics, Second Edition,
McGraw Hill, 2008.

(5) JM. Maciejowski, Predictive Control with Constraints, First
Edition, Prentice Hall, 2002.

(6) T. Kailath, Linear Systems, Prentice Hall, 1980.

(7 BD.O Anderson, JM Moore, Linear Optimal Control,
Prentice Hall, 1971.

(8) Y. Gao, CGLee and K.T. Chong Receding horizon tracking
control for wheeled mobile robots with time-delay, Journal
of Mechanical Science and Technology 22 (2008) 2403
2416.9.

O MR

TR %)

19723 69 11€4. 2012d A dsw
ey H71Fe wAER. 20009 ~
A HAKDN 5.

Tel : (02)6262-6391

Fax @ (02)6262-6399

E-mail : ukrae@kdn.com

X & (=)

1969 4¢¥ 2994, 2012 A g
etd A7)Fsty ¥hAlSEE. 19954 ~
A T 5

Tel @ (02)3411-9177

E-mail @ chalsking@hanmail.net

YL (i

1968 39 9944 2012»# *Nwﬁ
tetel Wr]eetat wpabeR. 1992 ~
A =7k T A 2

Tel : (02)710-8583

Fax : (02)817-0780

E-mail : pjhO5li@kesco.or kr

THE (YT

19559 7€ 12¢4). 19799 FAdgtuw
A7)Eey £, 198339 Hedigw
g dA71FetH S (AAh. 19874
T gt d7|EEtE QD @A
sAdN A7]Esty w233
3174

Tel : (02)817-0647

Fax : (02)817-0780

E-mail @ jckim@ssu.ac.kr



