4 4
2004 12

(

JOURNAL OF NANJING NORMAL UNIVERSITY( ENGINEERING AND TECHNOLOGY)

Vol. 4 No. 4
Dec. 2004

B R g PSR 2R E S B R SLVA

> 1,2 2 S 2
X o#S, R, BLA
(1L 24002; 2. 210004)
[ ] PID .
k; PI PI
PI
[ ] s , PI
[ 1TP273, [ 1B, [ 11672-1292-(2004) 04-0005-04
. PID PI i
, PID ,
, PI ,
) EIETRE 7 5%
, 1
’ rieg) + uls) g yit)
[ . I PID —-j?r—’—{ cls) }—-——I Gls) }——--
’ . HO
: PID .
2 Qhafiei Shenton (1) (1)
) t , t )
, by — ki ' ‘
y(t) . C(s) (1) Pl :
: ! ki kst ki
PID I Yongho Jeongseok C(s)=k+ S_t= _% (1)
) , by L ki .G(s)
PID (4 Poulin Pomer- , ,
leau )
PID 31, (i) .
, Yaniv  Nagurk k - Is
, PI  PID G(s)= (Tis+ 1) (T2s+ 1)e (2)
6.7 (ii) :
k - Ls
, P PI PID _
S COS)= 5= 1) (Tast 1)° (3)
’ 0 kK . L , T
’ T2 , L>0,k>0 T1>0,T2> 0.
P1
. 2004-06-05.
“ ( BZJ04026) .
(1976- ), PID

E-mail: liuyan_ z@ sina. com

(1964-),

. E-mail: shengandong@ 263. net
— 5



( ) 4 4 (2004 )

PI s= jo, W€ (0, + o0), (9)
PI :

2

2 e XL

khy Osin( oL) + Khicos( o )= (Ti- T2) ©/k
khy Ocos( o) — khisin( oL)= (T1T2@0+ ©)/k

2.1 (10)
(2) G(s), M (10)
. : ky=[(T1T20+ 1) cos( L. )+
8(s)= TiTas™+ (T1+ T2)s™+ s+ (T Ta) osin( &) ]/ k
ke (hys+ i) (4) ki= [~ (T\T2 P+ 1) sin( oL )+
s=jo ©€(0+ A (Ti- Ta) Feos( L )]/ k (11)
§(jw)= —jT.1T2(0—(T1+ T2) 0+ jot (1) k- k
—jd . 4
ke " (jkpo+ ki) (5) ) P '
e 1= cos( o) - jsin( ol.), (5) : ‘ X
§(j9)= [ Heysin( oL )+ Kk cos( oL, )= 3 FUE PIEIER A1 BN 64T
(T1+ T2) @]+
J[ Hep@os( ol )— kkisin( o, ) - PI
(T1T207- 1)] (6) PI
§(jw) =0, : 1 (3)
kk, @sin( o, )+ kkicos( &)= (Ti+ T2) &7k i PI
kky cos( oL )= khisin( )= (T1T2 @ = ©)/k L< Ti- Ta.
(7) (11), k=1, L(L
(7) : < L2< L3), T1, Tz R lfp— ki
kp= [(T1T20 = 1)cos( oL )+ 2
(T1+ T2) wsin( )] /k [
ki= [- (T\T2& - 1) osin( ¢L )+
(T1+ T2) Feos( L) ]/ k (8)
(8)’ kp— ki
I(ky, ki, ©). kp— ki
(koo ki),
2.2 ?
(3) G(s), Pl 2, Pl
§s)= T'\Tas’+ (T1— Ta)s>= s+ lim %> 0 (12)
ke " (kys+ ki) (9) aron T
. dki
T

= [(BT\ T2 Usin( o)+ (T\T20% ©)Leos( L)+ (Ti= T2)(2%cos( o)~ @Lsin( ¢L))]
0”0 2T1T2 Weos( ol ) — (T1T2<02+ Lsin( o)+ (Ti— T2)sin( «L)+ (T1— T2) «Lcos( 4l.) B

2T = Ta)- 2L (13)
2T\ T+ 2L(T\— T2)- L*
(13) (12 $2(Ti= T2)— 2L>0 2T Ta+ 2L(T\— T2)— L*> 0.

_6 —



, PI

2(T1— Tz) -2L> 0 2T1T2+ 2L(T1—

T2)- L*> 0 L< Ti- T
L’< L(T= T2)< 2T T2+ 2L(T1— T2) (14)
L< Ti- T, , PI
4 HUEHH
-0 3
2e
COs)= (351 (st 1) (15)
(15) ,L=0.3,T=3 To= 1, 2,
PID (8)

ky= (150~ 0.5)cos(0.30)+ 20sin(0. 30)
ki= — (1. 50~ 0.5) wsin(0.3)+

2P eos( 0. 3)

31 Pl ,

(16)

3 PI
[10]
, PID
(1) ;
(2) < Ss;
(3) < 5%.
. ky=10.90, k;= 0. 20,
3. 87 s;
ky=0.65, k= 0. 20,
4. 71 s, 3.76%. k,=0.65 k=020 ,

Angplitude

Ay s 10 15 2% 3
Time/ e
4
5 45
ky— ki PI
R PI
PID s PID
s PID R
PID ,
[ ]

[1] Eric P, Andre D. Development and evaluation of autotuning
and adaptive PID controller| J] . Automatica, 1996,32(1): 71
-82.

[2] HoW K, XuW. PID tuning for unstable processes based on
gain and phase-margin specifications | J]. IEE Proe Control
Theory and Application, 1998, 145(5) : 392 - 396.

[3] Shafiei Z, Sherton A T. Frequency domain design of PID
controllers for stable and unstable systems with time delay[ J] .
Automatica, 1997, 33( 12) : 2223 — 2232.

[4] Lee Y, Lee J, Park S. PID contwller tuning for mtegrating
and unstable processes with time delay[ J] . Chemical Engt+
neering Science, 2000, 55( 1) : 3481 — 3493.

[5] Poulin E, Pomerlean H. PID tuning for integrating and unsta-
ble processes[J]. 1EE Proe- Control Theory and Application,
1996, 143(5) : 429 —435.

[6] Yaniv O, Nagurk M. Robust PI controller design satisfying
gain and phase margin constraints[ J]. IEEE Transaction on
Automatic Control, 2003, 48( 11) : 2069 - 2072.

[7] Yaniv O, Nagurk M. Design of PID contwllers satisfying gain
margin and sensiivity constraints on a set of plants| J] . Aute-
matica, 2004, 40( 1) : 111 - 116.

[8 HoM T, Datta A, Bhattacharyya S P. A linear programming
characterization of all stabilizing PID contwollers[ A]. Pre-
ceed ings of the American Control Conference C] . 1997. 3922
-3928.



4 4 (2004 )

( )
[ 9] Ho M T. Synthesis of H  PID controllers: A parametric ap- [10] Guo Zhi. A survey df satisfying contwol and estimation| A] .
proach| J] . Automatica, 2003, 39: 1069 - 1075. Proceedings of the 14th IFAC World Congress| C] . 1999. 443

—447.

Fast Calculation of all Stabilizing PI Controllers for
Second- Order Time Delay Systems

LIU Yan"? LI Yinya’, SHENG Andong’

(1. Department of Physics, Yancheng Teachers College, Yancheng 224002, China;
2. Department of Automation, Nanjing University of Science and Technobgy, Nanjing 2100%4, China)

Abstract: PID control is the most common contol method used in automatic contwol. Aiming at the second-order time- delay
systems of industrial process conirol, a method for the fast calculation of all stable PI conirollers via ploiting stability boundary
locus in k,~ k; is presented. Moreover, the necessary conditions are proposed for the existence of a Pl controller to simulane-
ously stabilize the second-order time- delay systems that are operloop unstable. Furthemore, the set of Pl controllers satisfied
with the performance speciications requirements of a controller design is easily to woik out via searching on the stabilizing re-
gion. An example is given to show the effectiveness of the method presented and the paper provides a simple and effedive
method for contwllers design.

Key words: time delay system, stabilization, PI control
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Technique of Conducted EMI Noise Separation and Noise Suppression

ZHAO Yang"?, LI Shijin', MENG Zhaojuan', LONG Yunyun', SHEN Xuemei',
CHEN Hao’, SEE Kye Yak®

(1.School of Electrical and Electronic Engineering, Nanjing Nommal University, Nanjing 210042, China;
2. School of Information and Eletrical Engineering, China Unwersity of Mining and Technology, Xuzhou 221008, China;
3. Shool of Electrical and Electronic Engineering, Nanyang Technology University, Singapore 639798, Singapore)

Abstract: The exploration of the conducted EM I noise separation including hardware- based separation and software-based sepa-
ration have been described and compared, with advantages and disadvantages discussed. The experimental results are given to
show the eficiency of the separation netwoiks. Moreover, computeraided design for powerline filter and discussn on imple-
meriation of intelligent equipment of noise measurement and suppression are also iniroduced. Results show that the discrimina
tion network based on spliter/ combiner has better HF performance with low insertion loss and good rejection capability, howew
er, it is more expensive.

Key words: conducted electromagnetic inteferencel EMI), noise separation, tellectual diagnosis, noise suppression, elee-

tromagnetic compatibility (EMC)
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