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1. Muc tiéu aia mon hpc:

M6n hoc nhim cung ép cho sinh vién cac &n thirc vé thuat toandiéu khién s5 chodong a khéng
ddng b 3 pha. Sinh viéduoc trang th cac K ning tinh toan, tiit ké, hiéu chinh va phan tich m
bo diéu khién dong @ khéngddng b ba pha dung ptong phéapdiéu khién dinh hréng tnrong
(FOC). Céac Kin thirc vé diéu khién & hé thong dién oo s8 gilp sinh vién thit ké, caidat hay \an
hanh 6t cac i& thong truyén dong dién dung bén tin dang dugc sr dung pro bién trong cong

nghiep.

Aims:

The aim of this subject is to provide students wlit understanding about digital control algorit

of three-phase induction motor. Successful studesltsbe able to calculate, design, adjust, &

analyse a field-oriented control (FOC) of threegghanduction motor. The background on dig
controls of electro-mechanical systems will helpdents to be able to setup or operate vari
speed drives in industry.

hm
and
tal
able

2. Noi dung tom tit mén hoc:

M6n hoc bao ém 6 chrong. Chrong 1 trinh bay & diéu khién vector khéng gian vadtnghich hru
ngwn ap ba pha. Glong 2 trinh bay &toadd tir théng rotor, chugn d6i hé toadd va mé hinh toan
cua dong @ khéngddng b ba pha trong ditoa do stator hayit thdng rotor. Chiong 3 gbi thiéu
cac phrong phapdiéu khién vo hréng vadiéu khién dinh hréng dong o khdngddng b ba pha.
Chuong 4 trinh bay cac plong phapdiéu khién dinh hrong tr théng. Clrong 5 trinh bay céac
phuong phapudc lugng tr thdng, moment,éc do vadiéu khién tbc d6 dong a khéng ding &m
bién. Chrong 6 md 4 ciu tric, caatic diém va caarng ding aia b bién tin cdng nghip.
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Pé arong MH : Piéu khién &5 hé théng dién oo

Course outline:
The course is represented in 6 chapters. Thechigpter gives knowledges on space vector control
and voltage source inverter (VSI). The second @rapgpresents knownledges on rotor flux

oriented reference frame, reference frame transftoms, and dynamic model of three-phase
induction motor in stationary reference frame oordlux oriented reference frame. The third

chapter introduces methods of scalar control, agld-briented control of three-phase induction

motor. Chapter 4 represents methods of rotor fliented control. Chapter 5 describes methods of
flux, moment, speed estimation; and sensorlessoveobntrol. The final chapter describes

structures, characteristics, and industrial appboaof inverters.

3. Tai liéu hoc tap:

[1] Bai giangdién tir cia giang vién ph trach (Lecture notes).

[2] Slobodan N. Vukosavi®igital control of electric driversSpringer 2007

[3] W. LeonhardControl of Electrical drivesSpringer-Verlag, 2001.

[4] Chee Mung Ondklectric Machinery Mathlab Simulatigfrentice Hall 1998

[5] George w. Younkinindustrial servo control system#arcel Dekker 2003

[6] Emil Levi, High Performance DriveLiverpool John Moores Univerity, 2002.

[7] G.F. Franklin, J.D. Powell, M.L. Workmabjgital Control of Dynamic Systemaddison-
Wesley Co. 1990.

[8] P. Krause, D. Wasynczuk, and S. D. Sudhéffalysis of Electric MachinerEEE Press,
2002.

4. CAc hiéu biét,cac ky nang cin dat dwoc sau khi hpc mon hoc

1. Kha ning &p ding cac kén thirc vé dién tir cong sét dé phan tichddy di nguyén Iy hat
dong aia H nghich leru ngwon apdiéeu cke theo vector khdng gian. (a, e)

2. Kha ning &p d:ng cac kén thrc toan ke va maydién dé xay drng cac mé hinldong aia
dong a trén ¢ toa do stator @) va tr thbng rotor (dq). (a)

3. Kha nang phan tichy ngha vat ly va mbi lién hé giita cacdai luong trén mo hinkdong aia
dong o khéngdong b ba pha. (e)

4. Kha nang &p ding cac ken thic didu khien ty dong dé xay drng duoc cac 1 diéu khien
vong kin tr théng, moment vat d6 ciadong . (a, c, e)

5. Kha nang &p d:ng phrong phapdiéu khien dinh hrong trong dé thiét ké hay mo pling céac
b dicu khien dong ay khéngdong ko ba pha (c6 va khdong céra bien). (a, c, e, k)

6. Kha ningmo # duoc cu tric dia cac B truyén dongdién dung bén tan. (e)

Bang trongng chudin dau ra @a moén e va chidn dau ra da chrong trinhdao wo

Chuan dau ra @a chrong trinhdao o
Chuindauraménbc | a| b | c| d e i g h i j K

1 X X

2 X

3 X

4 X X X

5 X X X
6 X
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Pé arong MH : Piéu khién &5 hé théng dién oo

Learning outcomes:

After completing this course, students should lide &o:

1. An ability to apply knowledges of power electronics to analyze sudfitly the principles of
operation of voltage source inverter using voltagace vector modulation. (a, e)

2. An ability to apply knowledges of math and elctrical machine to baildynamic model of
three-phase induction motor in stationary referefreene () or rotor flux oriented
reference frame (dq). (a)

3. An ability to analyze sufficiently the physical meaning of each compdnand the
relationship between components of induction mder.

4. An ability to apply knowledges of automation control to build closedd control of motor
flux, moment, speed. (a, c, €)

5. An ability to apply methods of field-oriented control to design or giate three-phase
induction motor drivers (with or without speed sams(a, c, e, k)

6. An ability to describe completely the structurevafiable speed drives. (e)

Mapping of course outcomes to program outcomes

Program outcomes
Course outcomes 3 b ¢ ) e f ) N i K

1 X X

2 X

3 X

4 X X X

5 X X X

6 X

5. Hwéng dan cach hyc - chi tiét cachdanh gia mon hyc:

 Sinh vién 8 duoc cung ép file bai ging thdng qua trang web.

 Sinh vién nénién I6p hoc day du.

 Sinh vién thrc hién bai4p I6n, tiéu luan, trinh bay nhoémat [6p hay trong g tu hoc.
o Thuc hién bai éip 16n ¢ nha.
0 B&o céo #u luan bang vian ban, trinh bay nhom trong ginoc ly thuyét
0 Glang Vién gang day quyét dinh thyi diém va réi dung theo cac ctn dau ra @ia mon hc.

«  Diém aia bai fip, tiéu luan, trinh bay nhom la 30%iém tong két.

« Kiém tra gira ky: sau 7 tan, thi viét tap trung, thvi gian 6i da 45 phut, ckéim 20%diém tong
két, noi dung theo céc chim dau ra 1,2,3.

 Thi cui ky: thi tric nghém tp trung, thyi gian i da 90 phat, cléim 50%diém tong két, noi
dung theo céac clin dau ra 3,4,5,6.

+ Diéu kién dat mén hc: Sinh vién Bt busc phai tham gia K thi cwi. Biém trung binhdat tir 5
tro 1én.

Learning Strategies & Assessment Scheme:

» Students will be provided lecture notes on the webs
» Students should attending school regularly.
» Student can do exercises, essays, presentations.
o Do exercises at home.
0 Submit reports by documents. Do presentationsasscl
o Teacher gives the questions and the deadline.
« Exercises, essays, presentations hold 30% of mark.
e Mid-term after 7 first weeks (45 minutes, 20%), Ksguobjectives 1, 2, 3.
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* Final test (90 minutes, 50%), course objectives, 3, 6.
* The pass condition: attending the final test amdaierage mark 5.0.

6. Noi dung chi tiét:

Tuan Noi dung Tailiéu Ghi chu
1 (6 | Chwong 1: Giéi thiéu hé thong diéu khién sb ddng o [1] Hiéu
tiét) |- So do tong quat @a ke thbngdiéu khién 5 dong a trong Nim virng

(6 tiét céac I¢ théngdién .

tu - Giéi thisu mot sb tng ding trong céng nghp.
hoc) | - Khai niém vector khéng gian.
- H¢ toado ap.
- B06 nghich lru ba pha.
- Bo nghch leu 4p (VSI) dung vector khéng gian.
- B6 nghich lru dong (CSI).
2, 3, 4| Chwong 2: M6 hinh toanddng o khdng dong b ba pha [1] Nim viing
9 |- Héaquy chéu quay. K toadd tir théng rotor (dq) Van dung
tict) |- Chuyenddi hé quy chéu abceo af «> dq / Bién doi Park. Téng hop
(9 tiét | - M® hinh toan tadong a khéngdong bb ba pha trong
tu cac I toado.
hoc) | - Khai niém diéu khién doc lap moment vait théng trong
hé toadd dq.
Tinh toan cadai lugng madong @ trong r¢ toadd dq.
5(6 Chlr(rng 3: CAc phrong phap diéu khién déng or khong [1] Hieu
tiét) dong b ba pha Van dung
(6 tiét iéu khien vong kb - diéu khien vong kin.
tu - Sirdung ko diéu khién PID $ trongdiéu khién dong a.
hoc) | - Cé&c plrong phapdiéu khién vo hréng dong a khéng
ddng b ba pha (Scalar Control).
- Giéi thiéu phrong phapdiéu khién dinh hréng tr théng
rotor dong @ khdngdong kb ba pha.
8,9 | Chwong 4: Piéu khién dinh hwéng tir théng (FOC) [1] Nam viing
(12 |- Biéu khién tiép dong. Van dung
tiét) o Diéu khién tryc tiép. Téng hop
(12 o Diéu khién gian tép.
tiét ty o Diéu khién dong trong &toado abc:
hoc) = Piéu khién vong té
= Diéu khién so sanh.
- Diéu khién tiép ap.
o Diéu khién dong trong Bitoado dq
- Tinh toan thit ké bo diéu khién FOC.
- Khao satdapung vadanh gia cht luong diéu khién FOC,

12 (6 | Chwong 5: Mt s6 phwong phap wéc lweng [1] Hiéu
tiét) | - UGC luong tr thong (goc vato 1on): Van dung

(6 tiét o Ubéc luong tr thdng trong B toado ap.
tu o Uéec leong tir thdng trong B toadd dg.
hoc) | - Udc lwgng moment.

- Uéc lugng e do:
o Udc lugng van téc vong h.
o Udc lugng van toc vong kin.

- Diéu khién toc do dong a khdng dung &m bién
(sensorless).
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14 (3 | Chwong 6: Ung dung bién tan [1] Van dung
tiét) |- Chu tric nbt he thongdiéu khien & dong a ba pha. Téng hop
(3tiét | - Uu dlem aia b bién tan dung plrong phap FOC.
tr |- Mot sdung ding, caidat, xu ly 16i cho bén tin dung
hoc) trong cobng ngkep.
(15 | Panh gia qua trinh: Bai tap Ién, tieu luan, trinh bay nhém. [1]
titty | « Lam bai fip tai 16p trong giv hoc Iy thuyét.
hoc) | « Thuc hién bai ip I6n & nha (tinh toan, mé ping).
« B&o cdo #u luan bing vin ban, trinh bay nhém tron
gio hoc ly thuyét (két qua mé prong, tim héu cacung
dung).
« Thoi diém va i dung do ging vién ging cay quyét
dinh thy diéu kién § 5 sinh vién/bp, phi dam hao
duoc cac chén dau ra @ia mon hc.
(3 | Ndi dung kiém tra giira ky (tap trung)
tiét) | Cac rdi dung trong chrong 1, chrong 2, va chrong 3, dm:
(6 tiét | - Khai niém vector khéng gian.
tur - H¢é toado ap.
hoc) | - BO nghch lru ba pha.

B6 nghich lru ap (VSI) dung vector khong gian.

He quy chéu quay. K toado tir théng rotor (da).
Chuyén d6i hé quy chéu abce af < dq/ Bién d6i Park.
M6 hinh toan adong & khdngddng b ba pha trong
cac I toado.

Khai niém diéu khién doc lap moment vait théng trong
hé toado dq.

Tinh toan cadai lugng aiadong @ trong ¢ toadd dq.
Diéu khién vong to - diéu khién vong kin.

Sir dung b diéu khién PID $ trongdiéu khién dong a.
Céc plwrong phapdiéu khién vo hrongdong a khong
ddng b ba pha (Scalar Control).

Gidi thiéu phrong phapdiéu khién dinh hréng tr théng
rotor dong @ khéngddng kb ba pha.
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(12
tiet tu
hoc)

N@i dung thi cudi ky (tap trung)
Cac i dung tr chuong 1,dén chrong 6, gm:

Khai niém vector khdng gian.

H¢ toado of.

B6 nghich leu ba pha.

B6 nghich lru ap (VSI) dung vector khéng gian.

He quy chéu quay. K toadd tir théng rotor (da).
Chuyén d6i hé quy chéu abc— of < dq/ Bién di Park.
M6 hinh toan sadong @ khdngddng b ba pha trong
cac I toado.

Khai niém diéu khién doc lap moment vait théng trong
hé toadd dq.

Tinh toan cadai lugng aiadong @ trong ¢ toado dq.
Piéu khién vong o - diéu khién vong kin.

Sir dung b diéu khién PID $ trongdiéu khién dong .
Céc plrong phapdiéu khién vo hréngdong a khong
ddng b ba pha (Scalar Control).

Giéi thiéu phrong phapdiéu khién dinh hréng tr thong
rotor dong @ khéngdong kb ba pha.

Diéu khién tiép dong.

Diéu khién tiép ap.

Tinh toan thit ké bo diéu khién FOC.

Khao satdaping vadanh gia cht luong diéu khién FOC.

U6c luong tir thdng (goc vao [on):

U6c lwong moment.

Ué6ce lugng e do:

Diéu khién toc do dong a khdng dung &m bién
(sensorless).

CAu trac mdt hé théngdiéu khién £ dong @ ba pha.
Uu diém cia b bién tin dung plrong phap FOC.

7. Thong tin lién hé:
+ Khoabién (108B1, 38647256 ext. 5746)

PGS.TS. NGUYEN HU'U PHUC

TRUONG KHOA

Tp.H> Chi Minh, ngay 31 thang 01im 2012

CB PHU TRACH L AP PE CUONG

Th.S. NGUYEN HOANG MINH V U
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