IPMSMe] S]] A o] &

$18 PI-PD A|oj7] A7

A PI-PD Controller Design for Position Control of an IPMSM

Ju Hyeong Jang, Sang Hoon Kim
Kangwon National University

ABSTRACT

w Ee2 A, S AF AorlEe] HEE ddd dE
7] FEAEEAM S A0S AR B HA Aol
1k PL PD Alo7] AAEE Alekettt. 7]&9] PI PD $14]
Alol7] AAM el ARk Aol7]o] AAMLE A A|o)7]
o] g Foel| wel o5 & AT = Sk ke 914 Al
o7 A s AT S1el IPMSM -5 A ~Elol A 23
= B RS sl

1. M8

AR A7t QT EHE FokllA YA AlojA] ~E]
< P(Proportional) A¢17] &< PI(Pro portional Integral) |
o]712 4% 91 Alo]7]e} UF FZ(Inner Loop)®] PI &
T Alol7] aga AR Aoyt HER ddh AE A
(cascade control) T-39] $1X] A|FELE Wo] AR} o
2ek Ao FxE= 42 AorE SYHeRE 8 F 9V

w o] o5 AAo] wlwH st e} o) e WAL
Asl FPrzro] Aojxn AzpHow wig = FE(Outer
Loop)e] £EA o] Wolxx= EA7} gt} o|eldt EAZS 3|4

St il el Yt S S AR A0S A8l
A ggozd Azdel §54E s Felel 92 Ao
7)ol #Ast AT} o] Foixm

w m=wd] A AofAAH A= U FEY S
S AHEetAl &ar A Alol7IE A5 Alel7lel A

25 AHERT o] FRAAE Sk Alo7]E A

:'L
well 93] Alef7]e] EHe A5 ddste] AlxFe
o
A~

f

o oo mx Jp
[e}

offt T oy 2L

In g2 o o

ox N orlr XN

lo

H U
=ola Al Hukg 1A 4= Q) o]#dh $A] Ao A
2do] HgA]7]7] $3] E =FddA= PIL PD 91 Alo}7]9]
AAEE AA ST 7129 PL PD Alo]7] AAMLS PIL Alo]7)
ol ulg o]5 kol 93l PI Alof7]e] A& o]5%7} PD Alof
! a3

7e] vle] B HE ol gk ARAL o] 49 914 Alo]
Aol o] WY 4gs] FETHe BAE Atk

o7)e] 50| thelEe] we} 2

2. M etst PI-PD 1% o7 AA

a7 1& FEAZI7E §ls PLPD 1A AlojAl 7o) &5

EE eI
Current Controller I
L P L A= ] 1 _»9
Controller ! I Js +B s
T TS TT T T T I I T T T T T T T T T T T T T T Il
K, :
- |
|
Ks |
PDControler_____ ] |

a2 1. HMekst PI-PD fIA| HMOjA[ARISl S5

a7 1olA 0%k 0= AE A} AA YA ol [k [
A AFeh Al Afolh fAANE F A Aoy
PI Alo}71e} U A%k Alo]7]20 PD A& vepdLh PL A5
A7) A AAAZE B2k W9l WellA A AoiA
Adetert o5 12 FaRita 7pgdith 717 Alzglel A
T.v= Ag7100M SR 2308, 7,2 ¥af B35 Jepd
o X3 K= AE7)e BEasdaoly, Ji Al AlaEel
4 mRlEst Bt nhE Agolt. shE A4 Bt e
Tpol ZFAA FAGGE 93] AojAxde] HFZ ddet

F Gls)= 2 (3 2k

0
G(s) = i (1)
(s +K/K,)
T P4 K K+ K, (K, +K,y))s+ K K,

m m 'pl 'p2 ) me o

=
F7) 99 A18g 27 AYes

—~| @

(s +wpi) 2 +20w,s+u?)

2
(s +u)1,,;)u),l

s+ (2¢w, +u)1)i)82 +(w? +2§u}nwpi)s +wiw

nopt




227 A ) 2o 23 93 A4 (Pole Zero Cancellation)
7S S3tel PI PD 914 Alof7le] Agdtg= 22 Agdgrt
ek 9] AolAl (= 4N Damping Ratio)o] 1L, w, & W74 2
f 2599 (Undamped Natural Frequency)elth m( K/K,)& Pl

A F394(Corner Frequency)S YERI 2] ()3} )& v}
o] 2 (3)¢] #ANE 7& F Atk
KK, =u, KK=Juw,
Km(KleerQ) wh +2(w,w,, 3)
K, K;=20w,+

wteba] 2} (3)¢] BAA e ZNH PIL PD 914 Alo}7]¢] o5
2 7% % vk ol (B 1/v2E AHHE 0, & 947
o718 YE w7t K, oI5 G okelel Hoz EAUL,

2

w
K, =u /K, K=Kuw,=K;—"~,
[0}

m’ 'pl¥pi pl

(4)
\/Ewpc](i/l(pl _ \/Ew])c+l(i/1(])1

O

A71A, A @WAA K w, /ot PIL A4 FaA5:(=K/K),)
o AFeeh 0, & U A g APgE 540l
AstHm, U7 A dARstd ewmEZE BAsty] u
To| AT oS AAF oksi]),

3.4 & & 3

AtA PLPD $14 A7l AA Ad5& HASsH] $8)
IPMSM A 2=/lollA] - AAEt AlojdE TI(Texas
Instrument)AFe] 1A% 32hit DSC(Digital Signal Controller)$l
TMS3N2BHE o]8ste] TAE Aof7|& Fdst) A wisk
HE tgolet AF7IeH IGBT IHE o2 F4¥3th AHed
AIWE]e] 291 Fug BkHzeld, 100use] AEH F7]v)
o AfFAlolE gt $29 9% AEE 2000PPRY) A=
HE o]&3to] dEt)

a9 29 3& AR 6094 HAF w, o e SHELS
e, qgEe] 245 P&} “"LFJ'X] AL g
T otk ¥ 4 Alool5o] w, t 4orad/sE AAEUES W,

pe

271904 (PlA 6P, 0PI 1202 917} 00 B9 AI7)
SHEAS et 97 Aol we 917 Aole FFAol
Fe AL FAY 5 k.

a8 2. HAE u, =30rad/s0l THEH SEEH

— —

K

a8 4. 91 Xol utg S

m
Jm
1z

4. 22

B =RoAE &% Aoj7]E ALLsHA] &E YA Ao)A]
2ol A PL PD $1% Ao)7]e] AAME Ataisdn). Aekat
e A A0 AolAsaE 31 99 4 He B9
of 7|2 2 ARd: Fuz PAHES AL, A
719] o5 FEol xﬂOiEH/\P.,] Agrar 9 9% Ao)7)e g
Zo| el FAYEE Sk ALE A P o3
PI PD $14 Z{]O}}\]_/:Eﬂ_% IPMSMel| 2gake] 288 =3 7

=
ok Alo7I el BhddS HSsklth

il

2 g

[11 GEllis, “Control System Design Guide Using Your
Computer to Understand And Diagnose Feedback
Controllers”, Arcademic Press, 2000.

[2] T.Umeno and Y.Hori, “Robust Servosystem Design with
Two Degrees of Freedom and its Application to Novel
Motion Control of Robot Manipulators”, Tran. of IEEE,
Vol.40, NO.5, ppd73 485, 1993.

[3] Jong Hyeok Kim. "Design of PI PD Controllers to
Improve a Response Characteristic in Position Control
System.” Journal of the Korean Society of Manufacturing
Technology Engineers, 21.4, pptdl 657, 2012.

[4] ILKaya, “A PI PD controller design for control of
unstable and integrating processes’ ISA Transactions,
Vol 42, ppl11 121, 2003.



