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Khéo sit dic di€ém 6n dinh ciia mé hinh
trang thdi gian doan clia mdy dién
khong d6ong b rotor day quin

,Tém tit: Bai bdo dé cdp dén phuong phép
khéo sét ddc diém 6n dinh cha mé hinh trang
thil glén doan cda mdy dién khéng déng by
rotor ddy quén (KDB-RTDQ) thich hop voi diéu
khién thoi gian thye. Dic diém 6n dinh ciia mé
hinh phy thugc vao: Chu ky trich mau T cda hé
thong diéu khién sb, tan s6 cong téc va sy thay
as1 tham s6 ciia dong co. CAc két qui mé phong
ban ddu thu dugc kha kha quan, phyc vy tét cho
cdc budc thist k€ khdu diéu chinh bing céc
phuong phép tuyén tinh v phi tuyén sau nay.

T khéa: Mdy dién khdéng déng b6 ngudn
kép, DFIM, mé hinh gién doan.
Abstract: The paper presents different
hods to stability lysis of di: siate
space model of Doubly-Fed i
(DFIM) which is suitable with real-time control.
These stable characters of thls model depend
on: sample time of digital system, misslon
treq and ble p of motor.
Simulation resuft shows that our models has
good a performance with folowed designs linear
and ti) controller in next

steps.
Keywords: Doubly-Fed induction Machine,
DFiIM, discrete-model.

Ky higu Bon v Y nghfa

ABNS Ma tran ciia ma hinh

Lo L H Dién ¢am dec tryc va ngang trye cda
stator

o 2 ad/s Van 18c gdc stator, van téc géc rotor

Loy b H Bién cam dge tryc va ngang tryc cda
stator

Vo™ LRy Hang sb théri gian truc d céia mach stator

Tg=Log/Rs Hang s6 thi gian tryc g cua mach stator

w Bidn triy cta cudn dy pha stator
T 0 Chu ky trich m3u

1. D3t vdn aé

Thyc hién diéu khién 86 cho may dign KBB-
RTDQ dugc thyc hién khé thanh cdng trong cac
tai ligu.

i/lé hinh trang thdi gidn doan (TTGB) trén hé
toa 48 ag 12 xust phat diém khi thiét ké he thén
didu khién (DK) thdi gian thuc va cé ¥ nghia quyét
dinh tdi chét lugng cla hé thdng DK s& (Digital

® TS. PHAM TAM THANH
Trudng Dai hgc Hang hai Vigt Nam

Control) clia méy dién khéng déng bo rotor day
quén (hay con goi ia may dién khéng dong bé
ngub‘n kép). Hinh 1.1 thé hién rat rd 2 giai phap
@8 xay diing md hinh TTGP trén hé toa dd dgcla
mdy dién KBB-RTDQ. Bai bao khéng di chi tiét
vao cach thie thue hign cy thé theo 2 gidi phap
d4 chi ra, ma st dung mé hinh trang thai gidn
doan cla DFIM di dugc xdy dung trong tai lidu
[2] dé tién hanh khao sat ddc digm &n dinh cla
md hinh nay. C&u tric bai bao gdm: Phdn m& dau
dugc trinh bay trong myc 1, phdn ndi dung duge
dua ra § myc 2, muc
2 thé hién két qua moé
phéng rdt cu thé va
cudi cung 1a phén két
luan trong mue 3[1],
[2], 13].

Hinh 1.1: Céc con
duang tim mé hinh
khéng gian trang thai
gi4n doan ciia DFIM
irén hé toa dg dg

2. Khéo sit dac diém Gn dinh cGa mé hinh
trang thdi gi4dn doan cda may dién KBB-RTDQ

Mé hinh trang thai gidn doan cia may dién
KDB-RTDQ phyc vu cho muc dich thiét ké hé
th8ng diéu khién s8 may dién KBB-RTDQ, trudc
khi thiét ké chling ta cAn tin hanh khao sat dac
diém &n dinh clia mé hinh [2].
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P& thuan tién cho viéc khao sat dac diémﬁn
dinh clia may dién nén ta chi xét ma tran hé thong
6 dic diém d8i xng. Ta dé dang nhan thdy ma
tran @ chl ddi xling trong tUng ma tran con nén ta
khao sat dac diém 8n dinh cla hé thdng trén tiing
ma tréan con la: @, @, ®,, O,y sau d6 dua ra
danh gia chung cho toan hé thbﬁg.

Xét mat may dién KDB-RTDQ cé céc théng
s6 sau:

2.1. Khéo sat dic diém 6n dinh cia may
dién xét trén hé théng ma trdn con &,

‘ ®

T d6 ta tim dugc phuodng trinh déc trung cla
mo hinh trén: .
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2.1.1. Anh hubng ctia chu ky trich mdu dén
tinh 6n dinh cda mé hinh

Sau khi bién d8i ta thu dudc phuong trinh dac
trung phu thudc vao tham s6 T:

2224 14+16273,5T (:=1) =0 (5)

S{t dung phan mém Matlab ta sé thu dugc quy
dao nghiém s6 khi T thay ddi duge quy dao nhu
Hinh 2.1. Giao diém cia quy dao nghiém vdi vong
tron don vi 1a diém (-0,996+0j) (ng v&i gid tri T
= 0,000123, vay T’h= 0,000123(s) diéu nay hoan
toan théa man vdi cac hé théng truyén déng dign
hién dai. Thif lai v8i T=100us ta cd vi trf diém cuc
va dap Ung budc nhay nhu Hinh 2.2.

Hinh 2.1: Qui dao nghigém sé ciia phuong
trinh dac trung khi T thay d;i
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Hinh 2.2: Vi tri di€ém cuc va dip Ung budc
nhdy khi T, = 100us
2.1.2. Anh huGng clia t8n s cong tac dén mé hinh
Thuc hién_tuong ty nhu xét anh hudng ciia
chu ky trich mau ta ¢é dac tinh nhu Hinh 2.3.
 Giao di€m clia quy dao vai vong tron don vj 1
diém (0,686 + 0,729j) uUng vdi gid tri:
o 63107 =y, =IOV 1), . = 63N By
Vay mé hinh hé théng 6n dinh khi £ <632(Hz).
Khi chu ky trich m&u gidm xudng thi gif?ri gidi han
ctia tan s6 cong tac sé tang 1én, vdiw =w - w ta
thir vdi w, = 200 (rad/s). Ta ¢6 vi tr didm 51_1&: va
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dap ting budc nhay cla hé théng nhu Hinh 2.4,

Hinh 2.3: Quy dgo nghiém sd cua phuong
trinh déc trung khi w,thay d6i

Hinh 2.4: Vj tri diém cyc va dép ung bubc
nhdy cba hé théng khi w = 20070

2.1.3. Anh hu8ng ctia tham s6 dén tinh & dinh
ctia mé hinh

Trong qua trinh hoat dong ciia dong cd cy
thé 1a dién trd dién cAm stator ludn cd sy bién
dong phy thudc vao nhiét do va ché do cong téc.
Tuy nhién thuc 16, ta c6 thé coi dién cam stator
khong thay d6i. Vi vay, & day ta chl khao sat dién
tr& stator dén anh hudng cia mé hinh déng co. Ta
€6 phudng trinh déc trung phu thudc tham s8 A;

£ —1,1579z+0,33517+ R, (0,0785:—0,0455)=0  (B)

Khi d6, &nh hudng clia tham s8 R_ dén md
hinh ¢6 thé dude khao sat thdng qua phudng trinh;

Tl 71033517 ° Ul

S dung phdn mém Matlab ta s& thu dugc
dudng quy dao nghiém sé khi A, thay ddi va duge
két qua nhu Hinh 2.5,

Giao diém ciia qui dao nghiém vdi vong tron
don v 1 diém (-0,999+0j) Gng vai gia tri gidi han
la 0,102(Q) < A, < 20,1(£2), diéu nay hoan toan
thda man vdi suf bi€n thién cha ddng co dang
khdo sat trong thuc t&. Thi lai v6i A,= 10(Q) tacd
vitri diém cuc va dap Ung budc nhay nhu Hinh 26:

i omms e
Hinh 2.5: Quy dao nghigm s6 cia phuong
trinh ddc trung khi thay déi R,

rﬁmu—r—.—y PSS

Hinh 2.6: Vi tri diém cuc va dép tng bude
nhay khi R = 10(Q)
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2.2. Khdo sat dgc diém 6n dinh cla déng co
khi xét trén h¢ théng ma trdn con F,,

2.2.1. Anh hudng cia chu ky trich mdu dén
tinh 6n dinh cia mé hinh

Khi chu ky trich m&u T thay d8i ta cé quy dao
nhu Hinh 2.7:

Hinh 2.8: Quy dao nghiém
s& cla phuong trij s6 cua phuong triph déc
trung khi T thay d6i trung khi w, thay dof

2.2.2. Anh huBng cita tén s6 cong tic dén tinh
6n dinh cia mé hinh

Khi w_ thay d6i ta c6 quy dao nhu Hinh 2.8.

2.3. Khdo sat ddc diém 6n dinh cGa mdy

dign xét trén hé théng ma trén con F,

2.3.1. Anh hulng cia chu ky trich méu dén
tinh én dinh cda mé hinh
Quy dao nghiém s& khi chu ky trich mau thay

d8i nhu Hinh 2.9,

2.3.2. Anh hung ciia tham s6 dén tinh 6n dinh
ctia m6 hinh
Tham s6 dién trd R_ thay d8i ta dugc quy dao

Hinh 2.7: Quy dao ng’hgé:;

nghiém s& nhu Hinh 2.10:

High 25: Qur dgo nghiém  Hinh, 210: aur .3”
U ny m SO cua
SEpa Y DUESS™
2.4, Khdo sat dgc diém 6n dinh cia méy
dién xét trén hg théng ma trgn con F, .
2.4.1. Anh hudng cia chu ky trich mau dén
tinh &n dinh cia mé hinh
Quy dao nghiém s8 khi T thay d8i nhu Hinh
a.11:

st

Hinh 2.11: Qui dao nghiém
,phvdng trinh dgc

inh 2 Hinh 2.12: Qui dgo nghiém
s6 cua
trung khi T thay d6i

s6 cta phuong trinh déc
trung khi ws thay d6i

2.4.2. Anh hudng ciia tén s& cong tdc dén tinh
6n dinh cda mé hinh

Hinh 2.121a quy 8ao nghiém s& khi w, thay ddi.

2.4.3. Anh hudng cla tham s& déng cd dén
mé hinh

Hinh 2.131& quy dao nghiém s& khi R, thay déi

2.5. Nhan xét két qué mé phdng

Sau khi ta khao st mé hinh hé théng gian
doan cho tling ma tran hé théng con ta thdy dudc
dé hé théng lam viec 8n dinh thi cac thong sé
phai nam trong
khoang: 0,36 ()
< R <14 (Q)T <
0,000119(s);w, =
789(rad/s).

Hinh 2.13: Qui
dao nghiém sé
cua phuong trinh
ddc trung khi R,
thay d6i

3. Két luan

Tém lai, bai bao da giai quyét dugc cac vén
dé sau:

- Chi ra dugc 2 con dudng xay dyng mé hinh
trang thai gidn doan clia may dién KBB-RTDQ
trén hé toa do. M hinh nay dé phuc vu cho thigt
ké hé théng diéu khién s6 may dién KDB-RTDQ.

- Van dé khao sat dac diém &n dinh cia mo
hinh phu thuéc vao cac tham sé dugc thyc hién
trong phén 3. Nhin chung, dé 8n dinh cia mé hinh
phu thuéc nhiéu vao viéc chon T. Chu ky T cang
nhé, pham vi n dinh ciing nhu dai tdn s6 céng tac
dn dinh, sy bién thién céc tham s6 dong co (dién
trg, dién cam) sé cang I6n. Tuy nhién, khi Tcang
nho sé lam cho nang su#t tinh toan tang lén dan
dén ddu tu vé phan clng I6n. Vi ly do &y, ngudi ky
su thigt ké s& phai dua ra dugc mét sy Iya chon
dung héa gilta pham vi 8n dinh cén I6n va nang
sudt tinh todn tang 1én (do T bé di) (]
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