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CHUONG TRINH MON HQC
HE THONG PIEU KHIEN SO

Chuwong 1: B¢ nghich luu ba pha va Vector khong gian (4,5T)
* Vector khong gian.
= B0 nghich luu ba pha.

Chuong 2: ~ Hé qui chiéu quay (1,5T)
= H¢ qui chi€u quay.
= Chuyén d6i hé toa d6 abc <> af <> dq.

Chuong 3: Mo hinh PCKDB 3 pha (af), (dq) (97)
= So dd twong duwong ctia dong co va mot sé ky hiéu.
* MO0 hinh dong co trong HTD stator (o).
* MO0 hinh dong co trong HTD tur thong rotor (‘).

Chirong 4: Pi¢u khién dinh hwéng tir théng (FOC) PCKPB (6T)
* Dicu khién PID
= Pibu khién tlep dong.
= Piéu khién tiép ap.
= Mo phdng cua FOC.

(21 tiét)

Chuwong 5: Mét s6 phwong phap wéc lwong tir thong rotor (6T)

= T W, va i, iy, hoi tiép.

= TlUrugva i, i, hoi tiép.

= TUova i, i, hdi tiép.

»  UGc luong vi tri (gdc) vector P,.

»  Ubdc lugng (P,) trong HTD dq.

»  UGc luong tir thdng rotor dung khau quan sat (observer)

* Pap ing mo6 phong FOC.
Chuong 6: Cac phwong phap diéu khién dong (6T)

= Diéu khicn dong trong HQC (ap): vong 1ré va so scnh.
* Piéu khién dong trong HQC (dq).

Chuong 7: Mot s6 phwong phap wée hrgng toc do dong co (3T)
= Ubc luong van toc vong hd (2 pp).
= Udc lugng van toc vong kin (¢ hdi tiép).
= Piéu khién khong ding cam bién (sensorless).

Chirong 8: B¢ diéu khién dong co khong dong bo ba pha (6T)

= Chu triic mot hé théng diéu khién dong co.

= Cam bién do luong

= Mot s6 uu diém khi str dung bd diéu khién toc d6 dong co

= Hé théng diéu khién sé dong co khong dong bo ba pha

= B0 bién tn
(21 tiét)
(42 tiét)
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Chwong 1: VECTOR KHONG GIAN VA
BO NGHICH LUU BA PHA

I. Vector khong gian

I.1. Biéu dién vector khong gian cho cac dai lwgng ba pha
Dbong co khong ddng bd (DCKDPB) ba pha c6 ba (hay boi s cua ba) cudn diy
stator bo tri trong khong gian nhu hinh v& sau:

PLE Pha B
®

Hinh 1.1: So d6 d4u day va dién ép stator cia DPCKPB ba pha.

(Ba truc ciia ba cudn ddy léch nhau mét géc 120° trong khéng gian)

~_Badiénap cip cho ba dau day ciia dong co tir lui ba pha hay tir b nghich luu,
bién tan; ba dién 4p nay thoa man phuong trinh:

Usa(t) + ugp(t) + uge(t) =0 (1.1)
Trong do:
Ug,(t) = lugl cos(mgt) (1.22)
ug(t) = lugl cos(ogt — 120°) (1.2b)
ug(t) = lugl cos(mgt + 120%) (1.2¢)

Vi ws = 2nf,; f, 12 tAn sb cua mach stator; [us| 1a bién dd cua dién ap pha, co thé thay doi.
(dién ap pha la cac so thuc)

Vector khong gian cua dién ap stator dugc dinh nghia nhu sau:
- 2. - .
i (t) =§[usa(t)+usb(t)+usc(t)] (1.3)
- 2 j120° j240°
u(t) :g[usa () +uy (e +u,(t)e’ ] (1.4)

(twong tw nhu vector trong mdt phang phire hai chiéu véi 2 vector don vi)

Vidu 1.1: Chimg minh?

ot ]

a u, =—||u,—05u,, —05u_|+]j—u, —
) 8 3[[ as bs ] J|: 2 b 2

La,t) (1.6)

(1.5)

b) U, (1) =[u,|e’™" =

uS

Chuong 1: Vector khong gian va B nghich luu ba pha I.1
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Hinh 1.2: Vector khong gian dién ap stator trong hé toa do af3.

Theo hinh v& trén, dién 4p cua ting pha chinh 13 hinh chiéu cua vector dién ap
stator u, lén truc cua cudn day tuong ing. Doi véi cac dai luong khac cua dong co: dong
dién stator, dong rotor, tir thong stator va tir thong rotor déu c6 thé xay dung cac vector
khong gian twong img nhu doi véi dién ap stator & trén.

I.2. Hé toa d¢ cb dinh stator

Vector khong gian di€n ap stator 1a mdt vector c6 modul xac dinh (|ug|) quay trén
mit phang phirc vé6i toc do goc o, va tao véi truc thuc (tring voi cuén diy pha A) mot goc
ost. Pat tén cho truc thuc la o va truc 4o 1a B, vector khong gian (dién ap stator) c6 thé
duoc mo ta thong qua hai gla tri thuc (usq) va a0 (usp) 1a hai thanh phan cua vector. Hé toa
d6 nay 1a hé toa do stator ¢ dinh, goi tit 1a hé toa dd ap.

o Uy

1

1

1

[}

1

1

1

X Cuc})ln day

! pha A o
4,- >

Usa = Usg

Cudn day N
pha C \

Hinh 1.3: Vector khong gian dién ap stator uva cac dién ap pha.

Chuong 1: Vector khong gian va B nghich luu ba pha 1.2
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Biang cach tinh hinh chiéu cac thanh phan cua vector khong gian dién ap stator
(um,usﬂ) 1én truc pha A, B (trén hinh 1.3), c¢6 thé xac dinh cac thanh phan theo phuong
phép hinh hoc: _

Uga = Ugg (1.7a)
< 1 V3
Usp=——u,_ +—u 1.7b
2 sa 2 sp ( )
(.
suy ra ~
Usq = Usa (1.82)
1.8b
1 we <l 20, -

~
Theo phuong trinh (1.1), va dya trén hinh 1.3 thi chi cn x4c dinh hai trong s6 ba dién ap

pha stator 14 c6 thé tinh dwgc vectortii, .

Hay tir phuong trinh (1.5)

u, :E [uas —-0,5u,, —O,Sucs]+j ﬁubs —ﬁuCs (1.9)
3 2 2
c6 thé x4c dinh ma tran chuyén ddi abc — af theo phuong phap dai so:
s 1 - l - l uas
usa 2 2 2
== u,, (1.10)
Lzﬂ} 3 3 B
R
2 2 cs
Vidu 1.2: Ching minh ma tran chuyén ddi hé toa do afy — abc?
1 0
uas \/_ I S
1 Ugy
u, |=| -1 V3 (1.11)
2 2 Juy
R B S ]
L 2 2

Bang cach twong tu nhu déi voi vector khong gian dién ap stator, cac vector khong
gian dong dién stator, dong dién rotor, tir thong stator va tir thong rotor déu cé thé duoc
biéu dién trong h¢ toa dd stator c¢o dinh (hé toa do af) nhu sau:

U, = Ug +] Ugp (1.12a)
i, = o+ s (1.12b)
> . - 1.12

< 1r=1ra+.]lrﬁ ( C)
_ . 1.12d
Ws =\|ISOL +J\|IS]3 ( )
_ . (1.12€)
Wr :\I"ra +,]Wr[3

\

Chuong 1: Vector khong gian va B nghich luu ba pha 1.3
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I1. B§ nghich luvu ba pha

I1.1. By nghich lwu ba pha

& Motor

Converter DC Link Inverter
P et
+
A A A
L1 Braki /I
Rasisr;gr
L2
L3
A A X
t bt Rt 46}
Udc i A
T~ B C
+ b

C | bt 4R R

Hinh 1.4: So d6 bd nghich luu ba pha can bang gom 6 khoa S1—S6.
Vidu 1.3: Chirng minh c4c phuong trinh tinh dién ap pha?

1

a) UNn ZE(UAn +UBn +UCn)

2

b) UAN :_UAn

3
Phuong phap tinh mach dién:

Vidu 1.4: Tinh di¢n &p céc pha ¢ trang

Ud.

1
3

__UBn

1
—-U
3 Cn

AY

U,

=

thai S1, S3, S6 ON va S2, S4, S5 OFF?

Hinh 1.5: Trang thai cac khoa S1, S3, S6 ON, va S2, S4, S5 OFF (trang thai 110).

Chuong 1: Vector khong gian va B nghich luu ba pha

1.4
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I1.2. Vector khong gian di¢n ap
Don vi (Udc)
Usp Uge Uap Upe Uca U Deg Ug
Upn | Ucn | Uap | Upc | Uca Usq | Usp
0 0 0 0 0 0 | Uo | Ugoo
2/3 -1/3 | -1/3 1 0 -1 | U 0°
1/3 1/3 -2/3 0 1 -1 | U 60°
-1/3 2/3 -13 | -1 1 0 Us | 120°
-2/3 1/3 1/3 -1 0 1 Us | 180°
-1/3 | -1/3 2/3 0 -1 1 Us | 240°
1/3 -2/3 1/3 1 -1 0 Us | 300°
1 0 0 0 0 0 0 U; | U
Béng 1.1: Cac dién 4p thanh phan tuong (mg vdi 8 trang thai ciia by nghich luu.
Vidu 1.5: Tinh cac dién ap thanh phan uy, va ug tuong Gmg voi 8 trang thai trong
bang 1.1?

=
=
=
£

7,]
—_
7))
Y
72]
n
@
>
Z

— || oo oo

—_— OO === OO

—_—— O ||| ==

+¢* Piéu ché vector khong gian dién ap sir dung bd nghich luu ba pha
Xét bd nghich luu ¢ trang thai 100, khi d6 cac dién ap pha ug,=2/3Udc, ugp=2/3Udc,
u,,=2/3Udc. Theo phuong trinh (1.3), G (t) = %[ﬁsa (1) +1i, (1) + 1, (1)], co:

/UL(100)

c¥
Hinh 1.6: Vector khong gian dién ap stator u ung voi trang thai (100).
O trang thai (100), vector khong gian dién 4p stator i, c6 do 16n bang 2/3Udc va
c6 gbce pha trung véi truc pha A.

Vidu 1.6: Tim (d6 l6n va goc cua) vector khong gian dién ap stator U, (110)?

Xét twong tu cho cac trang thai con lai, rat ra dugc cong thic tong quat

ik-n%
U, =20, veik=1,2,3,4,5,6.

Chuong 1: Vector khong gian va B nghich luu ba pha L5
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Us (010) U, (110)
CCW
U, (000)
U, (011) <« > U, (100)
U, (111),
CW
Us (001) Us (101)

Hinh 1.7: 8 vector khong gian dién 4p stator twong ung vdi 8 trang thai.

Uy va U5 la vector 0.

> Truc ug,

Hinh 1.8: Cac vector khong gian dién &p pha stator.

. T
2 ik

e k=1,2,3,4,5,6

U

phase _k =5 Ve
3
Béng cach diéu khién chuyén doi trang thai dong cit cac khoa ciia bd nghich luu dé
dang di€u khién vector khong gian dién &p “quay” thuan nghich, nhanh cham. Khi dé dang
dién ap ngd ra bd nghich luu c6 dang 6 budc (six step).

. 2/3 Ve )
Vas Vo — wl v 1/3Vpc Vam Voo
¥
i .
- Ve L—I'_ | VA
\ : r b C
— - _
; L

0 60 120 180 240 300 360 ot []

] hase to neutral voltages
Leg voliages FPhase to neutral volfage.

Line-to-fine volfages

Hinh 1.9: Cac dién ap thanh phan tuong tmg véi 6 trang thai.

Chuong 1: Vector khong gian va B nghich luu ba pha 1.6
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Trong mot s6 trudng hop, can xét vector khong gian dién 4p day cua stator.

Gy (0) = 2 0+, (0 + 5, (0]

» Truc uyy,

Ugp
2 NN
Ud.I ¢ 't Ua
1 1
1 1
| Uqgo |
1 1
1 |
1 Ud7 i
1 |
1 |
1 1
1 1
1 1
1 1
Uy 4 - Ugs
S i
Ugs
Hinh 1.10:

2 jek-n=
Uie & :E\/gUdce ¥

Cac vector khong gian dién ap day stator.

k=1,2,3,4,5,6

+¢ Diéu ché bién dd va goc vector khong gian dién 4p dung bd nghich luu ba pha

U, (010)

U, (110)

’
’
S

CCW

U, 011) 4
\\\
\
Us (001)  Ug(101)
Hinh 1.11:
T T T
u, =——U +—2U,+—>U,(U,)
TPWM PWM PWM
. TC_
3\/5|us|sm(§ a) 3\/5115 sina
a=> b=o— sl SO
2 Udc 2n 2 Udc 21
m-— Sin——

2U
Trong do: a+b+c=(a+b{3—d°]z1
u

S

= T, =a.Tpwm T2 =b.Trwm

v6i chu ky diéu rong xung: Tpwm = (T + T2) + Ty

Téng quat: us =a.Uy + b.Uy:e0 + ¢.{Uo, U7}

y

biéu ché bién d¢ va gdc vector khong gian di¢n ap.

hay u,=a.U, +b.U, +cU,(U,)

c=(a+ b{sz"

3lu,

:

To=c.Tpwm
hay To~ Trwm — (T] + Tz)

v&i Tpwm = const

Chuong 1: Vector khong gian va B nghich luu ba pha

1.7
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Bing céch diéu khién chuyén doi trang thai dong cit cac khoa clia bd nghich luu
thong qua T;, T, va Ty, dé dang diéu khién do lén va toc d§ quay cua vector khong gian
dién 4p. Khi d6 dang di¢n ap ngd ra bd nghich luu c6 dang PWM sin.

SMOMEr "IN UOPSETon,
bt | Lomwar Woltage
l‘ | | | IL
"

—..—| — i

Lomwnar
Frequency,
Laowwear
oltage
i [ Longer "On" Duration,
| i | I Higher “oltage
I i J i
| _| — iU L | .. - _|_
Higher II l i
Frequencay, || [ I
Higher |
woltage 1
Hinh 1.12: biéu ché bién d¢ va tan so dién ap.
Voltage
Current
Hinh 1.13: Dang di¢n ap va dong dién PWM sin.

Vidu 1.7: Chling minh |us|ej“ = T{%Udcj+T{§UdceJ6]

Baitap 1.1. Dién ap ba pha 380V, 50Hz. Tai thoi diém t = 6ms. Tinh ug, Ugp, Use, Usq VA
Ugg, |us|? Biét goc pha ban dau 6, = 0.

Bai tap 1.2. Dién ap ba pha cap cho bd nghich luu 1a 380V, 50Hz. Tinh dién ap pha 16n
nhat ma bd nghich luu ¢ thé cung cap cho dong co.

Bai tap 1.3. Dién ap mot pha cap cho bd nghich luu 1a 220V, 50Hz. Tinh dién ap day 16n
nhat ma bd nghich luu ¢ thé cung cap cho dong co.

Bai tap 1.4. Dién ap ba pha cép cho bd nghich luu 1a 380V, 50Hz. Dién 4p pha bd nghich
lru cép cho ddng co 1a 150V va 50Hz. Tai thoi diém t = 6ms. Tinh T), T, va
To? Biét goc pha ban ddu 6, = 0 va tin sb diéu rong xung 13 20KHz.

Chuong 1: Vector khong gian va B nghich luu ba pha 1.8
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Chwong 2: HE QUI CHIEU QUAY

I. Hé qui chiéu quay
Trong mat phang cua h¢ toa do aff, xét thém mdt h¢ toa dd thar 2 co truc
hoanh d va tryc tung q, hé toa dd thur 2 nay c6 chung diém goc va nam I¢ch di mot

goc 05 so voi hé toa do stator (hé toa do aff). Trong do, o, = d(?ts quay tron quanh

géc toa do chung, goc 0, = w,t + ®,. Khi do s€ tdn tai hai toa d6 cho mot vector
trong khong gian twong tng véi hai hé toa d nay. Hinh v€ sau s€ mo ta moi lién hé
cua hai toa do nay.

. B A (O)
iq iB

Hinh 2.1: Chuyén hé toa do cho vector khong gian u, tir h¢ toa do oy sang hé
toa do dq va nguoc lai.
Tt hinh 1.5 dé dang rat ra cac cong thic vé mbi lién hé cia hai toa do cua
mot vector img vo1 hai hé toa do a3 va dq. Hay thyc hién bién do1 dai so:

Uy = UgqCOSO; - Ugqsinb ((11 } 8{3
Ugp = UggsinOg + U4qc080;
Theo pt (1.9a) thi: P =u,, +jug (1.11)
va tuong tu thi: U =uy +jug (1.12)
Khi thay h¢ pt (1.10) vao pt (1.11) s& duogc:
i =(u,cos0, —usqsines)+ j(usdsines +u,, cos 95)
= (usd + jug, Xcoses +3sin@, ) =i%e™ (1.13)
Hay i =g%e & % =G%Pe ™ (1.14)

Chuong 2: Hé qui chiéu quay IL1
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Thay pt (1.11) vao pt (1.14), thu dugc phuong trinh:
Uy = Uy, OSSO, + uygsind (1.15a)
sd sal s sp s (1 15b)

Ugq = - U SINO; + u,pcos0

I1. Biéu dién cic vector khong gian trén hé toa do tir thong rotor
‘ Muc nay trinh bay cach bicu dién cac vector khong gian cua dong co khong
dong bd (DCKDB) ba pha trén hé toa dJ tir thong rotor. Gia thiét mot DPCKDB ba

£ LA A r d A A 5 7. ’
pha dang quay voi toc do goc mzd—? (tdc dd quay cua rotor so véi stator ding

yén), v6i 0 1a goc hop béi truc rotor véi truc chudn stator (qui dinh truc cudn day
pha A, chinh 1a tryc a trong hé toa do o).

Cudn day
\'\\- pha B

\ 3

-

Cudn day
pha A

P

Truc rotor

Truc tur
thong rotor /

Hinh 2.2: Biéu dién vector khong gian IS trén hé toa do tur thong rotor, con goi la
hé toa do dq.

Chuong 2: Hé qui chiéu quay 1.2
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Trong hinh 1.6 biéu dién ca hai vector dong stator i va vector tir thong rotor
d £ an
:ﬁr ~ o, =27f, (toc d§ quay

¥, . Vector tir thong rotor . quay véi toc do goc o, =

cta tir thong rotor so v4i stator dung yén). Trong d6, f, 13 tAn s6 ciia mach dién
stator va ¢, 1a goc cua truc d so vai truc chudn stator (truc o).

Do chénh 1&ch gitra o, va o (gia thiét s6 doi cuc cua dong co la p=1) s€ tao
nén dong dlen rotor v&i tan s6 fy, dong dién nay ciing c6 thé duoc bifu dién dudi
dang vector 1 quay voi tdc do g6c wg = 21ty (g = 05 - © = ®, - ®) SO Vi1 vector
tir thong rotor .

Trong muc nay ta xay dung mot h¢ truc toa do0 maoi1 c6 hudng truc hoanh
(truc d) trung véi truc cua vector tir thong rotor . va ¢ gdc trung voi goc ciia hé
toa do af, h¢ toa do nay duoc goi 1a h¢ toa do tir thong rotor, hay con goi 1a hé toa
dq. Hé toa do dq quay quanh diém gbc chung véi toc d6 goc o, = m,, va hop voi hé
toa d0 o mot goc ¢,.

Viy tuy theo quan sat trén hé toa d nao, mot vector trong khong gian s€ co
mot toa d6 twong ung. Qui dinh chi s6 trén bén phai cta ky hiéu vector dé nhan biét
vector dang dugc quan sat tir h¢ toa do nao:

. s: toa d0 a3 (stator coordinates).

- f: toa do dq (field coordinates).

Nhu trong hinh 1.6, vector i, s& dugc viét thanh:

= it vector dong stator quan sat trén hé toa do af.
n i":  vector dong stator quan sat trén hé toa do dq.
Theo pt (1.8a) va pt (1.11) thi:
(= . .. (1.16a)
=l +]1sp (1.16b)
< irg .
1| =i+ ] iy
Néu biét dirgc goc ¢, thi s& xac dinh duge méi lién hé:
f}g _Tigh (1.17a)
s (1.17b)
I
i = 1 Se It
-

Theo hé pt (?2?) va pt (1.17b) thi ¢6 thé tinh dugc vector dong stator thong
qua cac gia tri dong 1, va i, do dugc (hinh 1.7).

Chuong 2: Hé qui chiéu quay IL.3
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Udc

Piéu

khién = |Nghich
> o
3~

a b C ¢rl
@ Lga > 5 iga R %
@ Isb > e—m
i g o 1.
3 . g,
bC KbB M pt(2...) pt(2...)
3~

Hinh 2.3: Thu thap gié tri thuc cia vector dong stator trén h¢ toa do dq.

Tuong ty nhu ddi v6i vector dong stator, ¢ thé biéu dién cac vector khac
cua DCKDB trén hé toa do dq:

(3 cig+iig 811553
i = U i (1.18¢)
I (1.18d)

LT =it (1.18¢)

\Tji = \Vsd +j\vsq

I_I)f = Wrd +j\vrq

\

Tuy nhién, dé tinh dugc iy va iy thi phai xac dinh dugc goc ¢, goc ¢, duge
xac dinh thong qua ®, = ® + ®y. Trong thuc té chi c6 o 1a co thé do duoc, trong khi
(téc do truot) wg = 2nfy véi £ 1a tan sd cua mach dién rotor (léng soc) khong do
dugc. Vi vy phuong phéap diéu khién DPCKDB ba pha dua trén cac mo ta trén hé
toa do dq bt budt phai xdy dung phuong phap tinh o, chinh xac. Cha y khi xay
dung mo hinh tinh todn trong hé toa d¢ dq, do khong thé tinh tuyét dbi chinh xac
goc ¢, nén van giir lai Y, (v,,=0) dé dam bao tinh khach quan trong khi quan sat.

II1. Uu diém ciia viéc mé ta dong co khong dong bd ba pha trén hé toa dd tir
thong rotor

Trong hé toa do tir thong rotor (hé toa do dq), cac vector dong stator i’ va
vector tir thong rotor §', cing v6i hé toa do dq quanh (gan) dong bd voi nhau véi
téc d6 o, quanh diém gbc, do d6 cac phan tir ciia vector i (i va 1gq) la cac dai
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lugng mot chiéu. Trong ché d6 xac 1ap, cac gia tri nay gan nhu khong doi; trong qua
trinh qua do, cac gia tri nay co6 thé bién theo theo mot thuat toan diéu khién da duoc
dinh trudc.

Hon nira, trong h¢ toa do dq, y,;=0 do vudng gboc véi vector y! (trung véi

. (1.19)

Déi v6i DPCKDB 3 pha, trong h¢ toa d§ dq, tir thong va momen quay dugc
biéu dién theo cac phan tir cua vector dong stator:

truc d) nén ‘\T]f

4 L (1.20a)
\Ijrd = lsd
) I+ Ts (1.20b)
3L, Jdw
T =2Zm -1 5%
e 2 L py/rd L P dt

(Hai phuong trmh trén s€ dugc chirng minh trong chuong sau).
VOl: e momen quay (momen dién) cua dong co
. dién cam rotor
m  ho cam giira stator va rotor
s6 doi cuc cua dong co
. hang s6 thoi gian cta rotor
toan tr Laplace
Phuong trinh (1.20a) cho thay c6 thé diéu khién tir thong rotor vy, =y,

LN el ol

thong qua diéu khién dong stator iy. Dic biét mdi quan hé giira hai dai lvgng nay 1a
mbi quan hé tré bac nhat véi thoi héng T..

Néu thanh céng trong viéc 4p dat nhanh va chinh xac dong iy dé diéu khién 6n
dinh tir théng vy, tai moi diém lam viéc cua dong co. Va thanh cong trong viée ap
dat nhanh va chinh x4c dong iy, va theo pt (1.20b)7 thi c6 thé coi isq 12 dai luong
diéu khién cia momen T, ctia dong co.

Biang viéc mo ta DPCKDB ba pha trén hé toa do tir thong rotor, khéng con
quan tim dén timg dong dién pha riéng 1é nita, ma 13 toan bd vector khong gian
dong stator ciia dong co. Khi d6 vector i, s& cung cip hai thanh phan: iyq dé diéu
khién tir thong rotor |, |, iy, d€ diéu khién momen quay T, tir d6 ¢6 thé diéu khién

toc do cua dong co. ) -
1gq ™ .

(1.21a)

. 1.21b
g > Te > o ( )

Khi d6, phuong phap mé ta BPCKDB ba pha tuong quan glong nhu dbi voi
dong co mot chidu. Cho phép xay dung hé théng diéu chinh truyen dong BCKDB
ba pha tuong ty nhu truong hop st dung dong co dién mdt chiéu. Diéu khién tdc do

DCKDB ba pha o thong qua diéu khién hai phan tir ctia dong dién i, 13 iy va i
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Chuong 3: MO HINH PCKPB TRONG HE QUI
CHIEU QUAY

I. Mt s6 khai niém co bin ciia dong co khong dong b ba pha

I.1. Mt s6 qui wéc Ky hiéu dung cho diéu khién PCKPB ba pha
Pé xay dyng mo hinh mé ta dong co KDB ba pha, ta thong nhat mot s6 qui
udce cho cac ky hi€u cho cac dai lugng va cac thong s6 cua dong co.

Cuon day
pha B

®
rotor
Ira S
% / Truc chuin
1B >
ka1 | Cuon day
ﬂ irC <+— pha A
usa
D stator
Cuon ddy
pha C

Hinh 2.1: M6 hinh don gidn ctia dong co KDB ba pha

S

Hinh 2.2: Mach tuong duong ctia dong co KDB ba pha

Truc chudn cua moi quan sat dugc qui udc la truc cia cuén day pha A nhu
hinh 2.1. Moi cong thirc dugc xay dung sau nay déu tuan theo qui udc nay. Sau day
1a mot s6 cac qui udce cho cac ky hicu:

= Hinh thirc va vi tri cac chi so:
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o Chi s6 nhé géc phdi trén:

S dai luong quan sat trén h¢ qui chiéu stator (h¢ toa do ap).

f dai luong quan sat trén hé qui chiéu tr thong rotor
(h¢ toa do dq).

r dai lugng quan sat trén hé toa do rotor vai truc thyc la truc ctua
rotor (hinh 1.6).

* gia tri dat

e gia tri udc lugng

o Chi sé nhé géc phdi dudi:

o0 Chir cdi dau tién:

S dai luong ctia mach stator.
r dai luong ctia mach rotor.

0 Chir cai thir hai:

d, q phﬁn tur thudc hé toa do dq.
o,  phan tir thudc hé toa do op.
a,b,c dailugng ba pha cua stator.
A, B, C dai lugng ba pha cua rotor, ludi.

o Hinh miii tén () trén dau: ky hiéu vector (2 chiéu).
o D¢ Iom (modul) ciia dai lwong: ky hiéu gitra hai diu gach dtng (| |).
* (Cac dai lwgng cuia DCKDB ba pha:

dién ap (V).

dong dién (A).

tu thong (WD).

momen dién tir (N.m).

momen tai (momen can - torque) (hay con ky hi¢u 1a M) (Nm).
tdc dd goc cuia rotor so vai stator (rad/s).

tdc d6 goc ctia mot hé toa d6 bat ky (arbitrary) (rad/s).

tdc d6 goc cia tir thong stator so vai stator (o = @ + o) (rad/s).
tdc d goc cua tir thong rotor so véi stator (o, = o) (rad/s).

tdc d goc cua tir thong rotor so véi rotor (tbe do truot) (rad/s).
gdc cua truc rotor (cudn day pha A) trong hé toa do aff (rad).
gdc cua truc d (hé toa 6 quay bat ky) trong hé toa d6 af (rad).
goc cua tryc d (hé toa do quay bat ky) so véi truc rotor (rad).

gdc cua tur thong stator trong h¢ toa do aff (rad).

gbc cua tur thong rotor trong h¢ toa do o} (rad).

gdc cua tur thong rotor udc lugng (estimated) trong h¢ toa do o3 (rad).
gdc pha gitra dién ap so voi dong dién.

= Cic thong s6 ciia PCKDB ba pha:

=

Rr
L
Ls
Ls

8

©

=

p
J
C

dién tr¢ cudn day pha cua stator (€2).

dién tro rotor da qui d6i vé stator (Q).

hd cam gitra stator va rotor (H).

dién khang tan ctia cudn day stator (H).

dién khang tan ctia cudn dy rotor di qui doi vé stator (H).
s6 doi cuc cua dong co.

momen quén tinh co (Kg.m?).

ac thong s6 dinh nghia thém:
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Ly=L,+ Lg dién cam stator.
L,=L,+Lg dién cam rotor.

L YA
Ts= RS hang so thoi gian stator.

L S A
T, = Rr hang s6 thoi gian rotor.

r L? : .
c=1-—>x hé s tir tan tong.
LSLI
Tsamp chu ky léy mau.
= Cc dai lwong viét bang chir thwong — chir hoa:
Chir thuong: Pai lugng tirc thoi, bién thin theo thoi gian.
Dai luong la cac thanh phan cua céc vector.

Chtr hoa: DPai luong vector, module cua vector, do 16n.

I.2. Cac phwong trinh co ban cuia DCKDB ba pha
Céc phuong trinh todn hoc ctiia dong co can phai thé hién 1 cac dic tinh thoi
gian cua d6i tuong. Viéc xay dung mé hinh ¢ day khong nham muc dich mé phong
chinh xac vé mic toan hoc ddi twong dong co. Viéc xdy dung mo hinh & day chi
nham muc dich phuc vu cho viéc xdy dung cac thuat toan diéu chinh. Piéu dé cho
phép chip nhan mot sé diéu kién gia dinh trong qué trinh thiét 1ap mo hinh, tat
nhién s& tao ra mot sd sai 1éch nhat dinh gitra ddi tuong va mod hinh trong pham vi
cho phép. Céc sai léch nay phai dugc loai trir bang k¥ thuat diéu chinh.
bic tinh dong cua dong co khong ddng bo duoc mo ta voi mot hé phuong
trinh vi phan. Dé xay dung phuong trinh cho dong co, gia dinh 1y tuong hoa két cau
day quan va mach tir véi cac gia thuyet sau:
= Cac cudn day stator duoc bd tri dbi xtmg trong khong gian.
= Bod quacac tdn hao sit tir va sy bao hoa cia mach tir.
= Dong tir hda va tir trudng phan bd hinh sin trong khe hd khong khi.
= (Céc gia tri dién tr¢ va dién khang xem nhu khong doi.

i, R, L, L, &
— 1 . T
e 2
S
)
RY Ros RO'r 4r—
— 1 . .
iS
; 2N it
—
R
.\/
joy,
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