53 11 2004 11

1000-3290/2004/53 11 /3676-08 ACTA PHYSICA SINICA

Vol.53 No.l1l November 2004
©2004 Chin. Phys. Soc.

Boost

1 1 2 1

! 230039

3 210096

Boost

Boost

Boost
PACC 0525

DC-DC
Boost

Boost

56

[
on
0

A off =

PWM

* 2003AA171400
¥ . E-mail zhouyf @ mars. ahu. edu. cn

0

Boost

= Annx + BUHE
= Agy + BgE

X =

p
- 1/RC
-1/L

1/C - 1/RC

2003kj001 2

|

)

G
G
G
v, T
[ 1/L]
on — O
1/L
Boﬂ‘ =
0

|

Boost



11 Boost 3677
G Lyapunov
i i 1 l,=2.7TA
G
L RC 1., =4A Lyapunov
i, 0.63
G 1b
+
R Vo
o <
T~
=

#E=E/L

BE=-(V-E)/L ?

A b

|

v

b
1 Boost
Boost 1
Matlab Runge-Kutta
. E=10V L=1mH C=
12puF R =200 [,,=0.6—5.5A f
10kHz
Boost
I 2 a
I~
4.79A 3
Lyapunov 2b
Lyapunov Boost

Lyapunov

Iref/A

ref

1.0

0.5 m r
0.0 : M

. 0.5
&,
-1.0
-1.5
-2.0
-2.5 .
0.5 1.5 2.5 3.5 4.5 5.5
Iref/A
b Lyapunov
2 Boost
Boost
1 2
Boost 0.5
’ 1 b
]re,(' - in E Iref in+] _ U, E 3
Dr T L 1-D T~ L
D




3678

53
4.5 Tek LML DISPLAY
T %R
N s B
- T . B89
L ] b
o] 1
-3 XTEREE
S SO T o B
40 CHT 5.00VBy CH? 1.00VBy ¥ Mode
o/ V
4 Boost li=4A «x v,/
a
SVidiv ¥ i,/ 1A/div
4. Op~—=——— 5 ]
-D
3.5 _
J = - 6
< 80 1 J
5 -11 J -1
T 2.5
2 J=-1
2.0 D =0.5
Ls Boost
15 20 25 30 35 40
VDY D < 0.5. 7
D 0.5
b ]ref
50 Ai) v,
([,.ef -5 E = R 8
ol vo_ 1
m E~1-D
2 ( Ai £
I I, f)E = 9
5ol T2 1-D°R
Al Al = é%?@
-100
0.0 0.5 1.0 L5 2.0 2.5 3.0 3.5 4.0
= 4
$iZ/10*Hz , E[ DR ) | ]
w <R 26 T
’ E[ R
3 Boost I=4A :—[4—5 + 4] = [wl. . 10
(1 UO) . Voot v, — E T
Ly = +f L, E - L 3,

Boost



11 Boost 3679
Tek Il Wlrigd M Pos:-32.00us TRIGGER
6 F 7 T T LIRS AR A —
TSN SO | U/(SV/iv) W‘M
JNC NG I %
] EE |
c ¢ ¢+ Asin 2n(k A< | Mﬁ
1 A 0 BRI - 7
S L IQA/Y) | FERE
Lyapunov A Q0 A L A | )
CHI1 5.00V CH2 2.00V M50.0us CH2 / 3.12V
Boost I =4A .
Tek Sl Wlrigd oM Pos: 2320045 CH2
Lyapunov 0.63 - e
......................... e
3 4 P - iﬁf/(lA/diV)'_%ﬁKEfﬁﬂ_
& Tl e
E R C L d R
I, Iy
Bk
iref
o KA
o: v
~ CHI1 1.00v CH2 1.00V M50.0ps CH2 7 3.12V
I .—> I, + Asin 2xfi 11
Asin 27Tﬁ A f 6 Boost
A 0.12 5
1 . _ Mc D . 2
< O =\1o M ~ 1-D 1+ )0t 00
- 12
] ref G
i i [ . v o= 2nAfcos 2D L' 13
. 12
6
= M. D 14
4.2 @ T1+M, " 1-D 1+ M,
ﬁ 4.0
13’3 3.8 ] = - 1
To N NI TN TN
S AT A AV
3.2 M, +0.5
0.0995 0.0996 0.0997 0.0998 0.0999 0.1000 Dc M 15
1/s .+ 1
3 (b) 10
= 2
=, E[ RM, +0.5
— —_— 70 ° 2 -
0 ]lef < R 25 M(; + 1 + 4 Mn + 1 = [refc 16
0.0995 0.0996 0.0997 0.0998 0.0999 0.1000
t/s Ir(‘,f 16
M, 15 13
5 Boost



3680

53
R E L/IT
Iref
1.0
0.8
7
& 0.6
= -~
ﬁ Iref ll
2 0.4
I — I+ Asin 2xfi + 0 17
0.2 1
0.0
h 0
5.45
0.084.
a Boost
1.0 iL I ref
I.=4A
0.8
<
0.6
-
g 0.4
0.2 Boost
0.0l i I
I/A I,
b I ref
3
o
5 AP Ve i Vo Vo w VA
E RO -
3.2
0.0995 0.0996 0.0997 0.0998 0.0999 0. 1000
t/s
3
(b)
2
8 9 10 &
=
1
0
¢ LIT 0.0995 0.0996 0.0997 0.0998 0.0999 0. 1000
7 A t/s
8 Boost

Boost



11 Boost 3681
. 10 11. R E L/T
Tek I Wlrigd  MPos;0000s  DISPLAY
‘ W A5V/div) HAY I
..................... %E
.............. I PP I W 0.12
R ..;....i....i..ug....i..niy.w ‘...;.... %it
: : : : : : 0.10
B T
g
: S FLps Z 0.06
@: 1o Bk TE
CHI 5.00V CH2 2.00V M50.0ps CH2 / 336V 0.04
0.02
0. 007 T
0.12
0.10
W < 008
CHI 1.00V CH2 1.00V M?50.0ps CH2 / 336V @% 0,06
go
S
9 Boost 0.04
0.02
0. 00} 5
8 9
b
]ref ]rei'
0.12
0.10
g D < 0.08
0 =2n-2x D-0.5 =2x 1.5-D 18 i
E 0.06
g
12 0. 04
M, 0.02
M o= ZWAfgos w L _ ZNB/jlfL. 19 0. 00§ 5
M, D 19
16 ¢ LIT
- 10 A
I A 15
D 18



3682 53

6.5 6.5

6.0 6.0
5.5 = 5.5
s s
R 5.0 £ 5.0

4.5 4.5

4.0 . 4.0

2 3 4 5 6 7 8 9 10 2 3 4 5 6 7 8 9 10
Iref/ A [ref/ A
a ¢ LIT
11 0

6.5

6.0
= 5.5
=
£ 5.0 Boost

4.5

Y= 5 6 7 & 9 1o

Ig/A
b
Banerjee S and Verghese G 2001 Nonlinear Phenomena in Power 2003 5212
Electronics  Attractors  Bifurcations  Chaos —and Nonlinear Control 5 Zou Y L et al 2003 Acta Phys. Sin. 522978 in Chinese
New York IEEE p222 2003 522978

Deane ] H B 1992 [EEE Trans. CAS-I 39 680 6 Hu G et al 2000 Comtrolling Chaos Shanghai Shanghai Scientific
Tse C K Lai Y M and Chow M H L 2000 International Conference and Technological Education Press p54 in Chinese
on Industrial Electronics ~ Control and Instrumentation ~ TECON’ 2000 54
2000 1 2413—2418 7 QuZ HuG Yang G and Qin G 1995 Phys. Rev. Lett. 74 1736

Luo X S et al 2003 Acta Phys. Sin. 5212 in Chinese



11 Boost 3683

Application of resonant parametric perturbation to the chaos
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Abstract
The method of resonant parametric perturbation is a simple non-feedback chaos control means. It is such a suitable control
method for controlling chaos in non-autonomous systems that we are inspired to study its applications for chaos control in current
controlled Boost converter. Furthermore the method of resonant parametric perturbation is optimized by selecting the best
perturbation phase so as to achieve the best chaos control results. These relative applications with or without optimization in
Boost converter can be analyzed theoretically and the influence induced by variable circuit parameters on the effective

perturbation can also be calculated or predicted.
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