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Khao sat dac diem on dinh cua mo hinh 
trang thai gian doan cua may dien 
khong dong bo rotor day quan 

• TS. PHAM TAM THANH 
Triing Dgi hgc Hdng hai Vi$t Nam 

Tom tat: Bdl bdo de c0p din phtfdng phdp 
khao sdt dge diim in djnh cda md hinh trgng 
thdi gidn dogn cda mdy dl$n khdng ding bg 
rotor ddy quin (KDB-RTDQ) thfch hgp vdi dieu 
khien thdi gian thtfc. Dge diem in dinh cua md 
hinh phtf thuge vdo: Chu ky trich mau T eua hg 
thing diiu khien si, tan so cdng tac vd stf thay 
dil tham so eua ding ed. Cde ket qua md phdng 
ban diu thu dugc khd kha quan, phgc vg tit cho 
edc budc thiit ki khdu diiu ehinh bing edc 
phucmg phdp tuyin tinh vd phi tuyen sau ndy. 

Tii khda: Mdy dign khdng ding hi nguin 
kdp, DFIM, md hinh gidn dogn. 

Abstract: The paper presents different 
methods to stability analysis of discrete- state 
space model of Doubfy-Fed Induction Machine 
(DFIM) which Is suitable with real-time control. 
These stable characters ol this model depend 
on: sample time ol digital system, mission 
frequency and variable parameter ol motor. 
Simulation result shows that our models has 
good a perlormance with lollowed designs linear 
controllers and nonlinear controller in next 
steps. 

Keywords: Doubly-Fed Induction Machine, 
DFIM, discrete-model. 
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Y natiTa 
Ma trfln cfla m6 hinh 
0i#n cdm dgc tnjc vi ngang tnjc cua 
stator 
Vfln t6c g6c stator, vfln tflc q6c rolor 
Bi^n cam di?c trgc va ngang tryc ciia 
stator 
Hflng sfi th&i gian tryc d cila mgch stator 
Hflng sfi th&i aian tryc a ciia mach stator 
Olfln trd cGa cu$n dflv pha stator 
Chu k9 trich mdu 

1.D$tvandl 
Thgc hien dilu khiln sd cho may didn KDB-

RTDQ dUde thgc hidn kha thdnh cdng trong cde 
tai lidu. 

M6 hinh trgng thdi gian dogn (TTGD) trdn he 
tpa dp dq Id xuit phdt diem khi thilt k l hd thdn^ 
dilu khiln (DK) thdi gian thue vd ed y nghTa quyet 
djnh tdi chat lupng efla hd thdng DK sd (Digital 

Control) cfla mdy didn khdng ddng bd rotor ddy 
quin (hay cdn goi la mdy dien khdng ddng bd 
ngudn kdp). Hinh 1.1 th i hign rit rd 2 gidi phdp 
d l xdy dung md hinh TTGD trdn hd tpa do dqcda 
mdy didn KDB-RTDQ. Bdi bdo khdng di chi t i l t 
vdo cdch thQc thue hien eg thd theo 2 gidi phdp 
dd chi ra, ma sQ dgng md hinh trang thdi gidn 
dogn cfla DFIM da dgpc xdy dung trong tdi lidu 
[2] d l ti ln hdnh khdo sdt ddc dilm dn djnh efla 
md hinh nay. Cau true bdi bdo gdm: Phin md diu 
dupe trinh bdy trong mgc 1, phan ndi dung dUpc 

dua ra d mgc 2, mgc 
2 the hidn kit qud md 
phdng r i t cg the vd 
cudi cflng Id phin kit 
luan trong muc 3[1], 
[2], [3]. 

Hinh 1.1: Cdc con 
dudng tim md hinh 
khdng gian trgng thdi 
gidn dogn cda DFIM 
tren hg tga dg dq 

2. Khdo sat dgc di lm on djnh cfla md hmh 
trgng thdi gidn dogn cCia may di^n KDB-RTDQ 

Md hinh trgng thai gidn doan efla mdy dign 
KDB-RTDQ phge vg eho mue dfch thilt ke hd 
thdng dieu khien sd mdy dien KDB-RTDQ, trude 
khi thiet k l chflng ta ein tien hdnh khdo sat dde 
diem dn djnh cfla md hinh [2]. 

i ( t + l) = «'jt(A}+H,u,(A)+H.u,(i) (1) 
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D l thudn tidn eho viee khao sdt dgc dilm_^dn 
dinh cfla mdy didn nen ta chl xet ma trdn he thdng 
ed dae d i l m ddi xQng. Ta de ddng nhdn thay ma 
tran i> ehi doi xQng trong tQng ma tran con nen ta 
khao sdt dde diem dn djnh efla hd thdng trdn tQng 
ma trgn eon Id; O,^, O,^, %,, ^ , sau dd dua ra 
ddnh gid ehung cho todn hd thong. 

Xet mdt mdy dien KDB-RTDQ cd eae thdng 
sd sau: 

/ ; = S 0 a , w , = 27r/, = 100rad/i;it, = 10(12); 

fi, = 10(i!),Z;„ = 13.04/377,1,, = 0,226/377 

i „ =0,226/377;7' = IM/is.p = 2 

2.1. Khao sdt dgc iSiim on dinh eua mdy 
dign xdt trdn hg thing ma trgn con ^ , , 

(3) 

TQ do ta tim dUpc phQdng trinh dac trQng cfla 
md hinh tren: 

. . . ._ , .„l[ l . i_ .) .5[ . , l_4. . , . . (4) 
2.1.1. Anh hudng eua chu ky trich mdu den 

tinh in dinh cua md hinh 
Sau khi bien ddi ta thu dupe phUdng trinh dae 

trgng phu thudc vdo tham sd f: 
s '-2z + l+16273,5J-(--l) = 0 (5) 

SQ dgng phan mem Matiab ta se thu dUpe quy 
dgo nghiem sd khi 7 thay ddi dUpc quy dao nhQ 
H'inh 2.1. Giao diem cfla quy dgo nghidm vdi vdng 
trdn ddn vj la d i l m (-0,996+Oj) Qng vdi gia trj T 
= 0,000123, vgy 7^^= 0,000123(s) d i l u nay hoan 
todn thda mdn vdi cde he thdng t ruy in dpng dien 
hien dgi. Thfl Igi vdi 7 = 10O^s ta cd vj trf diem cgc 
vd ddp Qng bQdc nhdy nhu Hinh 2.2. 

L Hinh 2.1: Qui dgo nghiem si cua phUdng 
trinh ddc trung khi T thay dii 
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_ 

— 
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Hinh 2.2: Vi tri diim ctfc vd ddp tfng bUdc 

nhay khi 7 = lOOus 
2.1.2. Anh hudng cOa ( In so c6r^ tac din mo hinh 
Thgc hien tUdng tg nhu xet dnh hudng cfla 

chu ky trfch jTiau ta ed dge tfnh nhu Hinh 2.3. 
Giao diem cua quy dgo vdi vdng trdn ddn vj Id 

diem (0,686 + 0,729j) Qng vdi gia tri: 
< =6.3.10' s 1.1,̂  =7937(nirf/j),/^ =632(fft)v3y 

Vdy md hinh he thdng dn dinh khi / <632(H^ 
Khi chu ky trfch mdu gidm xudng thi g i^ t r i gidi han 
cfla tan sd cdng tac se tang len, vdi w = w - w ta 
thQ vdi V4^= 200p(rad/s). Ta cd vj tri diem cgc vd 

dap Qng bUdc nhay eua hd thdng nhu Hinh 2.4. 

Hinh 2.3: Quy dgo nghiem si cua phUdng 
trinh dgc trung khi w^thay doi 

Hinh 2.4: Vj tri diem ctfc vd ddp Ung bddc 
nhay cda hj^ thong khi w^= 200K 

2.1.3. Anh hudng cHia tham si din ttnh in dinh 
cua md hinh 

Trong qud trinh hoat ddng cfla dpng cd cg 
the Id dien trd didn cdm stator luon cd su bien 
ddng phg thupc vdo nhiet dd vd ehe dp edng tac. 
Tuy nhidn thgc te, ta cd the coi dien cdm stator la 
khdng thay ddi. Vi vdy, d ddy ta ehi khdo sat dien 
trd stator den dnh hi idng cf la md hinh dpng cd.fa 
cd phUPng trinh ddc trQng phu thude tham sd fl: 

r'-1,15792 + 0,33517+ ft,(0,07852-0,0455) = 0 (6) 

Khi dd, dnh hudng cf la tham sd R^ den m6 
hinh ed the dude khdo sat thdng qua phUdng trinh; 

0.0785.-0,0455 ^ ^ 
' z - - l ,1579z + 0,33517 (7) 

SQ dgng phan mem Matiab ta se thu di/^c 
dQdng quy dgo nghiem so khi R^ thay ddi va di/oc 
k i t qud nhu Hinh 2.5. 

Giao diem cfla quT dgo nghiem vdi vong tr6n 
ddn vj Id diem (-0,999+Oj) Qng vdi gid trj gidi han 
la 0,102(0) < R^< 20,1 (JJ), dieu nay hoan toan 
thoa man vdi su bien thien cua ddng cd dang 
khaosat t rong thgc te. ThQ igi vdi R^= 10(fl)tac6; 
VI tri d i l m cucvd ddp Qng bQdc nhdy nhuHfn/)£^ 

Hinh 2.5: Quy dgo nghigm so cOa phtfdng 
trinh dge trung khi thay dii R^ 

Hinh 2.6: Vi tri diem ctfc vd ddp tfng bUdc 
nhay khi R^= l6(Q) 
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2.2. Khao sit d$c diim dn dinh cua d^ng ca 
khi xit trin^hg thdng ma tr$n con F„ 

2.2.1. Anh hudng cua chu kjr trich m§u den 
tinh Sn dinh cOa mo hinh 

Khi chu ky trfch m§u T thay d6i ta c6 quy dao 
nhu Mnh 2.7; 

r 
Hinh 2.7: Quy dfo nghl$m Hinh 2.8: Quy d^o nghl$m 
s6 cda phuang trlph d0c sd cua phuang trinh d§c 
trung khf T thay dil trUng khi w^ thay ddt 

2.2.2. Anh hudng cua tan si edng tac den tinh 
in djnh cOa md hinh 

Khi w thay ddi ta ed quy dgo nhu Hinh 2.8. 
2.3. Khao sdt d^c diim in dmh eua mdy 

dign xit trdn hg thing ma tr$n con F„ 
2.3.1. Anh hudng cua chu kjf trfch miu din 

tinh in dinh eua md hinh 
Quy dgo nghiem sd khi chu kJ trfch m l u thay 

ddi nhu Hinp 2.9. 
2.3.2. Anh htfdng cija tham si din tfnh in dinh 

cQa md hinh 
Tham sd didn trd R^ thay ddi ta dUdc quy dao 

nghidm sd nhu Hinh 2.10: 

Hmh 2.9: QuT dao nghidm Hinh 2.10: QuJ d^o 
so cda phuang trinh d$c nghidm so cua phuang 
trung khi T thay dil trinh khi Rs thay ddi 

2.4. Khao sdt die diem in djnh cda may 
didn xdt trdn h$ thing ma tr$n con F 

2.4.1. Anh htfdng cda chu kyr trien miu den 
tinh on dinh eua md hinh 

Quy dgo nghidm sd khi T thay ddi nhu Hinh 
2.11: 

Hinh 2.11: QuT dgo nghl$m 
so cua phuang trinh d$c 
tntng khlT Ihay dSl 

Hinh 2.12: Qui dgo nghidm 
sd cda phuang triip d0c 
trung khi ws thay dot 

2.4.2. Anh hUdng cOa tin si cdng tac din tfnh 
in djnh cija md hinh 

Hinh 2.12 Id quy dgo nghidm sd khi w^ thay ddi. 
2.4.3. Anh htfdng cua ttiam so ddng cd den 

md hinh 
Hinh 2.13 Id q u j dgo nghidm sd khi R^ thay ddi 

So 4/2016 

2.5. Nh$n xdt kit qui md phong 
Sau khi ta khdo sat md hinh hd thdng gidn 

dogn eho tQng ma tran hd thdng eon ta thay dQpe 
de he thdng Idm vide dn djnh thi cac thdng sd 

phai nam trong 
khodng: 0,36 (H) 
< R <14 ( n ) ; 7 < 
0,000119(s);w^ c 
789(rad/s). 

Hinh 2.13: Qui 
dgo nghigm si 
cua phUdng trinh 
ddc trung khi ff, 
thay dii 

3. K i t iu$n 
Tdm Igi, bdi bdo da gidi quyet dUpc cdc v i n 

d l sau: 
- Chl ra dupe 2 con dudng xay dgng md hinh 

trgng thdi gidn dogn cua mdy didn KDB-RTDQ 
trdn he tpa dd. Md hinh ndy d l phyc vg cho th i l t 
k l he thdng d i l u khien sd mdy didn KDB-RTDQ. 

- Van d l khdo sdt ddc diem ^n djnh cua md 
hinh phg thuoc vdo edc tham sd dupe thgc hien 
trong phan 3. Nhin ehung, dd dn djnh efla md hinh 
phg thupe nh i l u vdo vide etipn 7. Chu ky 7 edng 
nhd, phgm vi dn djnh cung nhu ddi t i n sd cdng tde 
dn djnh, sp b i l n thidn ede tham sd ddng cd (didn 
trd, didn cdm) se eang Idn. Tuy nhidn, khi Tedng 
nhd se Idm eho nang s u i t tfnh todn tdng Idn d i n 
d i n d i u tu v l phan cQng Idn. Vi ly do l y , ngudi ky 
su thiet k l se phdi dua ra dupc mdt sg iga ehpn 
dung hda giQa phgm vi dn djnh e i n Idn vd nang 
s u i t tfnh todn tdng len (do 7be di) • 
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