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Multivariable State Feedback Control for Three-Phase
Power Conversion Systems
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Abstract- In this paper, a novel multivariable state feedback control with feedforward control is
proposed to improve control performance of power conversion systems. The targets of the application
are three-phase voltage-source PWM converter and inverter system, and current-source PWM
converter and inverter system, of which equivalent circuits and models are derived and analyzed.
Various simulation results are presented to verify the validity of the proposed scheme.

Keywords: Multivariable, state feedback, feedforward, PWM converter, PWM inverter.
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Al BHAE KR dF o588 K,
(1)PWM VSC

k=[ (an—2a)L apl &4+ ok 0
aylL (ap—2a)L 0 @+ o

K= 10 ~k11+auL _k11+(112L
7 01 —k21+a21L _k22+a11L

A7V, a; ke 27 A, K9 13, 799 220
a3 HREE A2"e FHLE o twe,, te,
o AAsA

(2JPWM CSsC

ky=—[a+ 0% + 2010, + apay

—ay(py+2a,—ay) +apaqliayg,
ki = ap(p)+2a,— ay — an)/ay,
ki=p1+2a1—ay, ky=—(apay+agpay)/ag
ks =py(a} + 0}) ay, k=0,
ky = an(p2+2a,— an—ay)/ay,
by =—[ b+ wly+ 2a00, + anayp, —

—ap(Dy+2a;— an) + ayapl/ay
kn==—(agan+ayagp)/ay, ky=p,+2a,—ay,
k=0, ky=py(a5+ &%)/ ay
kg = kyy/(apl), kgy=(ky— apC)/(a;L)
ki =—ky+kizan — kyap+ ap+ a},Clay
kg ==kt kgap+ kya, —ayapCliayg,
kg = Lkn+ apCl/apl), kyp= ky/(apl)
kg =—ky+ [ kyay — kyap+ ana,Cllag,
kg =—ky+ Lknap+ kyay + apt+ ahrCl ay
A7IN, kme Ky 1¥, j29 L4, =

SHL a1tw,, artwy b, 5o AR

A2 AlEFo)A =7
(1) PWM VSC
[ Al 34, 220V, FAFEH AL 350V,
L: 1mH, A2 E: 4700 pF,
AgA 7] Ims, AFAANF7: 100us
(2) PWM VSI

FFAY: 300V, =457 34220V, 10Hp,
R,=0.15582, R,=0.178
L,=1,=1.2mH, L,=33.8mH,
J=0.12kg - m?
SEAAF7]: 5ms, AFAAF7]: 100us
(3) PWM CSC
48 34 220V, L=663mH, C=10 pF,
L ;=100mH
ZYAF AAF71: 2ms,
HHAF AAF7]: 100ps
(4) PWM CSI
AFVBAF48A, C=20 pF,
)8} YT A8
Ao F7): bms, AFAIF7): 100us
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