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Configuration and analysis of Induction Motor Vector Control System
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Vector Control by computing the direction of rotor flux (& — £ model in stationary reference
frame is used.)
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o — S model of induction motor in stationary reference frame
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(a2-1)® 3,417H £ v, (Current Model is used to compute the rotor flux linkage)
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The direction of rotor flux linkage is computed by
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Vector control system using o — 3 axis current model.
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Z T, dg/abc,abc/af i3k BEAZZEH#2 (coordinate transformation) Tdb 5,

* cosd —sind@

sa i *
iy = 2 cos(@—%;z) —sin(H—%;z) [Sd] (a2-5)

cos(d +§7z) —sin(9+§7z)
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Vector Control by computing the direction of rotor flux (d — model in rotating reference

frame is used.)

TSR A d o B S, Bk & RICEEET A EER A B 2 D, A,
We choose d axis which is on the direction of rotor flux computed by (a2-4). The transformation is

f | [ cos@ sing] f, fg] [coso sing] f,

= . . = . (a2-7)
fy —sing cosd || fs, f —sin@ cosd || f,
fide,i,w #zEW¥TS,

rotating
p d ([El#x)
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i [E]#R1-B& 3 rotor flux linkage
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& (¥#1L) stationary
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{fsa} {cos@ —sin e}rsd} {fra} {cos@ —sin e}rrd}

= . ’ = . (3.2'8)
f, | |sind cosé || fg fs| [sing cosé || f

(a2-8)% (a2-2), (a2-3)IZfRAL T, RADTHND,

By substituting (a2-8) into (a2-2) and (a2-3), we have

M . 1
0= _T_ISd + (T_+ P)W rd _(a)_a)r)qu (a2-9)
M . 1
0= —z_—lSq +(o-o,)y 4 +(r_ + P (a2-10)
HL, pO=a (a2-11)

AT, (@2-7)&V,
Wiq =W, SINO+y,,C080

T®H 5, From (a2-4), Sin@,CcoSE are substituted into above equation, then

Wi ="W,," L sl /E L
rq — ro rp
V/raz + V/rﬂz \[ V/raz + l//rﬁz
=0 (a2-12)

D, RO E A il S ETDOENBYRO Z L RDREN, WBNTET,
By substituting (a2-12) into (a2-9) and (a2-10), we have
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0=-—— sd TVt PWy (a2-13)
TI’ z-I’
M .
0= —z_—lSq +(0—o,)yq (a2-14)
r
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0=+ isq (a2-15)
T W g
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0= ot =] (@, +—2i, )t (e2-16)
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100



Z OHAEOHIERZLLFITRT, JHUEK a2-2 OflfHR T, HE L0 FH\WT, TRk
RHE DM 2 EE LT LD TH D,

- *
o lsa A & /) sa_>
ISd > | * %):ﬁ
dy sh > ﬂ‘_TIJ /o) 5b—>
i * abc o o |
sq > Isc » Ln sc_>
. l
Current v
1 controller - ab 7
S P rotor ﬂqx 4 dg
~  computation ~
~ Yid ) I
% ¢ P, Sr e fore | sd
g M™ iy, (e BORBER
+° RPN P
oy Wg [
Isq @y

a2-4 BEHREEIC K2~ bl (EEREERFR OE 7 LFI)
Vector control system using current model in d-q axis.
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%, F1z, (a2-13) L 0 BEER O E (Flux control) ik X T1T 9,

~ l/;rd M o

pl/lrd == * + * ISd (a2-17)

T, T,

B ﬁéhﬁﬂzﬁxfﬁ*ﬁéﬁfl =g, iy =gl =i 725, A UJEEEA A HN TN D05,
iy =g, igg =l £78Y, Uy, I DIV IZiy, iy BFHTE 2, ZOE, K a2b 0
,ﬁUJﬁﬁﬁﬁﬁﬂﬁﬂﬁﬁ'\bwbﬁﬁﬂiﬁmﬂﬁ% BB, 1M a2-5 T, 2 FH/3 MRS (dg/abe) 1K AT

-
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i =.[—|cos(f ——) -sin(@ —— a2-18
ib 3 ( 3) ( 3) i:q ( )
i * *
s cos(@ +2?”) -sin(@ +2?”)
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a2-5 BYREKREFEIER RS MILEIE(slip frequency type vector control)

O AR MILHIEY R T LOfEHT(analysis of vector control system)

a2-5 DY AT LERITS 5, TS 2 & &, EEOFEE—F (M) (HlfEZE T <)
8D XD IR TRNT T DO DN H D, Fik, [EHEREE2 A TH WS, 2 i
HmOR 3100 L LT, Ma2snl %5 +hbb0=0 & L0 gL laiEd
DIEFER RS EICT D, ZOEEEED IM OERICOWVTOEBRITHIL
* 272' * 272' H
. . & 25y
{'sd } B \/E cosd cos(é 3 ) cos(d + 3 ) 'sa

i ISb (32-19)

sa] V3|-sing —sin(e*-%”) —sin(9*+2?ﬂ)

ISC

ThHV, Ka2-5? IMIXE-17) L b kX THEED,
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L 0 . Ty Ty ' _WI’Q_
0 M 0 -, —+p
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BRHEIEIHEAEN & LT, kXA RET D,
i:a = isa’ I:b = isb’isc = isc (a2-21)
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ZOfER, (a2-18), (a2-19), (a2-21) & R RKAET B,

*

. % - - -
Isg =lsgs lsg = Isq

(a2-22)

RT A= HAFERCHEESH TS ELTM =M, 7, =7, 00ET 5, 20k &K a2-5

F I~ ARBEEITRAL 2%,

Mi
59

*

0 -, =

Tr Wrd

a2-5 Tiy & 12, UTOBRRH 5,
1. M o
PW g +— Wy =— Iy
T, 7,
(a2-22), (a2-23)% (a2-20)® 3,4 1T HIZRA L TR E LN D,

.

M .. Mi

=i = pyg + Y Asq Vi

Ty o TV

M . v, Mi,

— g = PWyq +—+ . Vi
r r Tfy/rd

(a2-23)

(a2-24)

(a2-25)

(a2-26)

g & igg 2 HHICH AT, (a2-24), (a2-25), (@2-26) XA MR ITRV, igy B2EMLT 5 & (a2-24)

EHCERLTY,y BT 5, ZOFETRMEIZVOT,
Wy =W + j‘//rq
EB<, (a2-25)+j (a2-26) =Bz CREADELND,

o1 ML M
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r Tr l//l’d TI’

l/}r :l/;rd + jl/;rq (lprqzo) & L/T)

Al/'/r :Wr _l/)r =W T jV/rq _wrd
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o1 Mig
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DI iy (EoThg) &g RO E LTHBICE ST RTHY, —ikin7k
SV IARE O R D AR R LN < TR B,

. dx
2 = +a(t) x=b(t
AR (t) (t)

t (t)dt
e x=e i e’ s + x(0)]

kv,

tMl

a(t)dt——+J Sth——+19 BL, 6, = A dt
‘// f f Tl//
rd o rd

ER<<E, KEAMTFELND,
. A . A t .
Ve (O =91 O+, (0) =y (0)3eXp(-— = 16) (a2-31)

(a2-31) & 2 L BRI 01T TR T BN D,

Vs () = O+ g (0) — g (0)}exp(—ri )cos6; +,,(0) exp(—ri )sin o,

r r

(a2-32)
Vi) =175 0) exp(—;—r )OS0y g ()7 <0)}exp(—;—r )sino, (2-33)
SOMBEEDT LELS BB) 15 L, T, i OBIICEHRE < KXART 5,
W () =174 (1), wq()=0 (a2-34)
RV 2Z713(3-20) K 0, (a2-34)23 k0 3tHo & =
. = %lﬁrd iy (a2-35)
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LC%@2-35) T MITHAET 5 2 L3 %, & D HHIEICK L, (a2-24)~(a2-26)% Runge-Kutta
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M OBRDIEFEDOZALITERE LTV D, o T, EEROMEE CIIAEIRHC BB E T iy ©
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—_ ] o - i, =3.0A
S. 3 (Runge-Kutta Method) Isﬂ =30->38A i s 5k (Runge-Kutta Method) =
= ir, = 4.2A 3 i, =42-50A
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a2-6 7 hIVHITER O JEIEE

RYFIVHEIBE O TE E AT (steady-state analysis) % 17> T, HHEEDOENEE,, FHEFHD IR
flil, & bvo OBRERDTE L, (a2-22), (a2-34)% (a2-20)I2fRAT 5, [FHREERE R 72 DT
EFRETIIp=0LLT, yy=Miy (&) TbHNL

=Ry, —w oL (a2-36)
+R, iy +o My /L =L,

e, = ol o + R g, (a2-37)

s'sd
(a2-23) L 1, i: =so'Li IR 72h5, (a2-36), (a2-37)IfRAL, E, =./e +el, INER Y

(V3E,)? =€ +eZ =(R, ~w'oL, s’ ’)l5d+(a)L +R 5w r)2 i 2

(a2-35) % v
PM? L ., PM? L 3E?
Ty = oL Sw R_Isd = oL Sw R_ L L
T r r " (R,—w'ol, so R—r)2 +(o'L, +R s R—r)2

P w*M?sRE2
_3P o"M7SRE; (a2-38)
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=L, A=so* L (0* L 0?+R*)+2RR o* M* s +R*(0* L* +R})

ZhiX(@l-51) & —HT 5, HERIT
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1, I,/ i \/R HsorL) (a2-39)

0

ZnHDORE, X7 FAHIENZIR S TR OF G THRILT 5, TR0 5, EFFFOEE
B, MLV7, TROEORRIZRYZ MAEITHEED D Z LT,
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