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I. Muyc tiéu dao tao:
1. Muyc tiéu dao tao:
1.1. Thac si tng dung:
1.1.1. Tong quét:

Hoc vién hoan thanh chuong trinh c6 kha ndng lam viéc va quan 1y trong cac nganh di¢n va
cong nghiép khac.

1.1.2. Chi tiét:
Cac muc tiéu dao tao cu thé bao gém:

Trang bi kién thirc nang cao vé nganh Ky thuat dién: Ciing c6 va nang cao phan kién thirc
co s¢ da dugc trang bi ¢ bac Pai hoc, cung cép cac phuong phéap tiép can, cac ky thuat moi,
céc nguyén Iy méi dang duoc khai thac sir dung trong thuc té trong linh vuc quan 1y, san
xudt, truyén tai, phan phdi va bién d6i - str dung nang luong dién.

Phan kién thtrc chuyén moén va luédn van tot nghi¢p cho phép ngudi hoc di chuyén sau vao
mét linh vuc cu thé. Thong qua cac bao cdo chuyén dé, thuc hién céac tiéu luan chuyén dé va
luan vin t6t nghiép, hoc vién s& duoc cap nhat cac kién thirc chuyén nganh méi cé thé dugc
ap dung trong cong nghi¢p hién tai.

Niang cao khd ning tng dung kién thirc nganh Ky thuat dién vao thue tién: Hoc vién dugc
cung cip cac nguyén 1y co ban va ning cao cia nganh, cung cac kién thirc gin lién thyuc
tién, tao nén tang dé hoc vién nang cao kha ning tng dung cac kién thirc vao thyc tién trong
linh vuc ctia minh ciing nhu tim tdi va cai tién nham ting ning suét lao dong.

Kha nang ddp ting nhu cau kinh té - xa héi, hoi nhdp qudc té cia hoc vién sau khi tét
nghiép: Chuong trinh dao tao tiép can voi trinh do cta khu vuc va thé gidi, bao gém cac
van dé quan 1y va nhitng k¥ thuat méi duoc cap nhét vé linh vuc san xuét, truyén tai, phan
phdi va bién ddi - sir dung ning luong dién, gitip hoc vién nang cao hiéu suit lao dong, dap
g nhu ciu KT-XH trong nudc va hoi nhap qudc té.

1.2. Thac si nghién ctru:
1.2.1. Tong quét:

Hoc vién hoan thanh chuong trinh ¢6 kha nang nghién ctu nang cao cling nhu lam viéc
trong nganh di¢n va cac nganh cong nghiép khac.

1.2.2. Chi tiét:
Céc muc tiéu dao tao cu thé bao gém:

Trang bj kién thirc ndng cao vé nganh Ky thuit dién: Caung ¢ va nang cao phan kién thirc
co s& da duoc trang bi ¢ bac Pai hoc, cung cap cac phuong phép tiép can, cac ki thuat méi,




cac nguyén 1y mdi dang duoc khai thac sir dung trong thuc té trong linh vuc san xuét,
truyén tai, phan phéi va bién doi - sir dung ning lugng dién.

Phan kién thtrc chuyén mén va luan vin t6t nghiép cho phép nguoi hoc nghién ctiru chuyén
sau vao mot linh vuc cu thé. Thong qua cac bao céo chuyén dé, thuc hién cac tiéu luan
chuyén d& va luan van tt nghiép, hoc vién s& duoc cap nhat cac kién thirc chuyén nganh
moi ¢6 thé dugc ap dung trong cong nghiép va nghién ciru & bac cao hon.

Niang cao khd ning tir nghién ciru vé nganh Ky thuat dién: Hoc vién duoc cung cip céc
nguyén 1y co ban va nang cao ctia nganh, cac phuong phap nghién ctru khoa hoc, day 1a nén
tang dé hoc vién c6 kha ning ty nghién ctru dé giai quyét cac van dé thuc té cua cong
nghié¢p, tao co s cho nghién ctru chuyén sau ¢ bac cao hon nganh K¥ thuat di¢n.

Kha nang dap ing nhu cau kinh té - xa hoi, hoi nhap quéc té ciia hoc vién sau khi tot
nghiép: Chuong trinh dao tao tiép can voi trinh do cua khu vuc va thé giéi, bao gdm nhing
ky thuat méi duoc cap nhat vé linh vuc san xuét, truyén tai, phan phdi va bién doi - sit dung
ning luong dién gitp hoc vién sau khi hoan thanh chuong trinh c6 kha ning phat trién tré
thanh chuyén gia trong linh vuc K¥ thuat dién dap tmg nhu ciu KT-XH trong nuéc va hoi
nhap quéc té.

2. Chuén bj d4u ra CTPT:
2.1. Thac si ing dung:
2.1.1. V& kién thirc

- Nam virng cac k¥ thuét, cac nguyén Iy dang duoc khai thac st dung trong linh vuc K§
thuat dién.

- bat trinh do tiéng Anh dau ra cia CTDT Thac si theo Quy dinh vé T6 chire va Quan ly
dao tao Thac si cua truong Pai hoc Bach Khoa Tp. HCM.

2.1.2. Ve k¥ ning:
- Phat hién va giai quyét nhitng van dé thuc tién k¥ thuat thudc chuyén nganh Ky thuat dién.
- Quan 1y cac van d¢ lién quan dén linh vyc K¥ thuat dién.

2.1.3. V& thai d6, mirc ty chii va trich nhiém:
- Tiép can va nam bt cac ky thuat mai trong linh vue Ky thuat dién ap dung vao thuc tién.

- Ung dung kién thtrc vao thuc tién dé cai tién ning suat lao dong, nang cao hiéu qua kinh

te.

2.2. Thac si nghién ctru:
2.2.1. V& kién thirc




- Phat hién va giai quyét nhitng van dé k¥ thuat thudc chuyén nganh Ky thuat dién.
- Nghién ctru va viét bai bao/bao cao khoa hoc.

2.2.2. VE k¥ ning:
- Phat hién va giai quyét nhitng van dé k¥ thuat thudc chuyén nganh Ky thuat dién.
- Nghién ctru va viét bai bao/bao cao khoa hoc.

2.2.3. V& th4i 49, mirc tir chit va trach nhi¢m:
- Tiép nhan cac k¥ thuat méi, cac nguyén Iy méi trong linh vuc K§ thuat dién.

- Tham gia giang day, huéng dan luan van tot nghiép & bac Cao dang va DPai hoc thudc
chuyén nganh K¥ thuat dién.

II. Tuyén sinh:
1. P6i tugng tuyén sinh:
Pi tét nghiép dai hoc diing nganh hoic nganh gan véi nganh hodc chuyén nganh dang ky
du thi. Vé danh muc nganh dao tao bac dai hoc, co thé tham khao Danh muc gido duc, dao
tao cép IV trinh d6 cao déng, dai hoc do Bo GD-DT ban hanh theo Van ban hop nhat
15/VBHN-BGDDT ngay 8 thang 5 nam 2014.

A A
2. Yéu cau:
A A A A A
2.1. V&€ yéu cau chuyén moén:

Tét nghiép dai hoc nganh dung hoic cac nganh gan.
2.2. V& yéu cdu kha ning:

C6 kién thirc co ban vé Iy thuyét mach, co s& ky thuat dién.
2.3. V& yéu céu kinh nghiém:

Sinh vién moi tot nghiép ra trudng hodc cac Ky su dang 1am viéc trong cac linh vuc lién
quan dén K§ thuat dién.

3. Nganh dung:

Nganh K¥ thuat dién, dién tir; chuong trinh K¥ su chat luong cao (PFIEV), va nganh Hé
théng ning luong.

4. Nganh gén:




H¢ khong chinh quy nganh Ky thuat di¢n, dién tir; h¢ chinh quy cac nganh K¥ thuat dién tu,
truyén thong; Ky thuat diéu khién va tu dong hoa hodc cac nganh c6 lién quan dén K¥ thuat
dién, dién tor do B6 mon quan 1y chuyén nganh quyét dinh.

ITI. Kha ning d4p Gng nhu ciu kinh té - x4 hoi, hi nhap qubc té ciia hoc vién sau khi t6t
nghi¢p:
IV. Khung chuong trinh dao tao:

1. Chuong trinh ddo tao dinh huéng tmg dung:

Khéi hrgng CTDT (S6 TC)
TT Mboén hoc LT TN BT, TL HK
TC [ Tsbué | séud | séué
A |Khdi kién thirc chung 7
1 |Triét hoc 3 45 0 15 2
2 Quan 1y va lanh dao 2 30 0 15 2
3 D6i mai sang tao & Khoi nghiép 2 30 0 15 2
B |Khéi kién thirc b sung 15
4 Giai tich hé thong dién 3 45 0 15 1
5 Giai tich may dién 3 45 0 15 1
6 Dién tir cong suét 3 45 0 15 1
7 |Van hanh va diéu khién hé théng dién 2 30 0 15 1
8  |Hé théng cung cap dién 2 30 0 15 1
9 Nang luong tai tao 2 30 0 15 2
C Khéi kién thirc bét bude 12
10 |Giai tich hé théng dién nang cao 3 45 0 15 1
11 |Dién tir cong sut ning cao 3 45 0 15 1
12 |Gidi tich may dién nang cao 3 45 0 15 1
13 |Phuong phap tinh trong ky thuét dién 3 45 0 15 1
D Khéi kién thirc ty chon 18
D.1 |Chuyén nganh Cung cép dién 18
14 rfl)lléétnt rt(L:] cong suat trong hé thong dién gio va 3 45 0 15 5
15  |Diéu khién h tiéu thu dién 2 30 0 15 2
16  |Ludi dién thong minh 3 45 0 15 2
17 |Chét lugng dién nang 2 30 0 15 2
13 Zéitg k;@gr}rlli g;r\l,%l ginguign trong h¢ thong 3 45 0 15 )
D.2  |Chuyén nganh H¢ théng dién 18
19 |Qua do dién tir va 6n dinh hé thong dién 3 45 0 15 2
20  |T6i wu hoa van hanh hé thong dién 3 45 0 15 2
21 K¥ thuat cao ap nang cao 3 45 0 15 2
22 |Thi truong dién 3 45 0 15 2
23 Quy hoach h¢ théng dién 3 45 0 15 2
24 |GIS tng dung trong hé thong dién 3 45 0 15 2
Truyén tai xoay chicu linh hoat (FACTS) va
25 m@tychiéu (HV}IIDC) " : 2 30 0 15 2
26  |Béo vé role nang cao 2 30 0 15
27  |SCADA trong hé théng dién 2 30 0 15 2




Khéi hrgng CTDT (S6 TC)

TT Mon hoc LT TN BT, TL HK
e S6 tiét S6 tiét S6 tiét
28  |Tu dong hoa trong hé thong dién 2 30 0 15 2
D.3 |Chuyén nganh Thiét b dién 18
29  |Tuong thich dién tir 3 45 0 15 2
30 Ph’uorng phap phan tir hiru han va thiét ké ) 30 0 15 )
may dién quay
31 gizécn ﬁu’ong phap téi vu trong cac thiét bi 3 45 0 15 5
32 |Diéu khién may dién nang cao 3 45 0 15 2
33 |Nang luong tai tao va tich trit nang luong 3 45 0 15 2
34 |Chan doan va giam sat tinh trang may dién 2 30 0 15 2
Hoc vién dugc chon 6 TC mén hoc ti chon
ngoai chuong trinh dao tao véi sy ddng ¥ cua <=6 3
GV hudng dan va Khoa quén 1y nganh
E Luin van thac st 8
35 Luéan van thac si 10 0 0 0 3
TONG CONG 60
2. Chuong trinh dao tao nghién ciru:
Khéi lugng CTDT (S6 TC)
TT Mon hoc LT TN BT, TL HK
'€ [ Bk | séné | sbué
A |Khoi kién thirc chung 6
1 |Triét hoc 3 45 0 15
2 Phuong phap nghién ctru khoa hoc nang cao 3 30 0 30
B |Khéi kién thirc bd sung 15
3 |Giai tich hé thong dién 3 45 0 15 1
4 Giai tich may dién 3 45 0 15 1
5  |Pién tir cong suat 3 45 0 15 1
6  |Van hanh va diéu khién hé théng dién 2 30 0 15 1
7 Heé thdng cung cip dién 2 30 0 15 1
8 Nang lugng tai tao 2 30 0 15 2
Kh,("ii kién thirc chuyén mé6n
C Doi Vé{ ,kh,é,i kién thl?c chuyén mén: chon 9 9
TC khoi kién thirc bat budc va tir chon theo
chuong trinh gidng day
D Luén van thac si va Bao cdo khoa hoc 30
TONG CONG 60




Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Khoa hoc tng dung

Khoa/Bd mén quan Iy MH: B mon Ly ludn Chinh tri Pé cuong mon hoc Sau dai hoc
TRIET HQC
(PHILOSOPHY)
M3 sé6 MH: 125900

Sé tin chi: Te (LT.BT&TH.Ty Hoc): 3 TCHP:
Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15

Qud trinh va thao 5o, 10% téng sb diém MH

luan trén 16p:
Banh gid: Kiem tra gitra ky 30% 30% tong sb diém MH

(lam ti€u luan):

Thi cubi ky: 60% 60% tong s6 diém MH

- Moén tién quyét:

- Mo6n hoc truédce:

- M6n song hanh:

- CTDT nganh: K¥ Thuat bi¢n
- Ma nganh: 60520202

- Ghi chu khac:

1. Muc tiéu mo6n hoc:

- Bdi dudng tu duy triét hoc, rén luyén thé gi6i quan va phwong phap luan triét hoc cho hoc vién cao hoc
trong viéc nhan thirc va nghién ctru cac dbi tuong thudc linh vuc khoa hoc tu nhién va cong nghé.

- Cling c¢6 nhan thic co sé 1y luan triét hoc cua duong 16i cach mang Viét Nam, dac biét 1a chién lugc
phat trién khoa hoc — cong nghé Viét Nam.

- Foster and improve philosophical thinking, strengthen the worldview and philosophical methodology
for post-graduate students regarding his/her perception and study of subjects in the field of natural
sciences and technology.

- Strengthen the perception of the philosophical basis of the revolutionary Platform of Vietnam,
especially the strategy of Vietnam's science and technology development.

2. Nb6i dung tém tit mén hoc:
Mon hoc ¢6 4 chuyén dé:

- Chuong I gdbm cac ndi dung vé dic trung cia triét hoc phuong Tay, triét hoc phuong Pong (trong d6 ¢6
tu tudng triét hoc Viét Nam & mirc gian lugc nhét) va triét hoc Mac.

- Chuong 2 gdm cac ndi dung nang cao vé triet hoc Mac-Lénin trong giai doan hi¢n nay va vai tro thé
gid1 quan, phuong phép luan cua no.




- Chuong 3 di sau hon vao quan hé twong hd gitra triét hoc vai cac khoa hoc, 1am 13 vai tro thé giéi quan
va phuong phap luan cua triét hoc ddi v6i su phat trién khoa hoc va d6i véi viéc nhéan thic, giang day va
nghién ctru céc ddi tugng thudc linh vuc khoa hoc tu nhién va cong nghé.

- Chuong 4 phan tich nhitng van d¢ vé vai tro cua céac khoa hoc doi véi doi song xa hoi.

- Chapter I contains the typical content of Western philosophy, Eastern philosophy (including
Vietnamese philosophy at its most irreducible level) and Marxist philosophy.

- Chapter 2 introduces advanced contents of Marxist-Leninist philosophy in the current period of time
and its role applying to worldview and methodology.

- Chapter 3 delves deeper into the interrelationship between philosophy and science, clarifying the role of
the worldview and methodology of philosophy in the development of science as well as to the human
cognitive, Teaching and Studying in the field of natural sciences and technology.

- Chapter 4 analyzes the problems of the role of science in social life.
3. Tai li€u hoc tap:
3.1. Sach, Gido trinh chinh:

3.1.1. Bo Gigo duc va Dao tao, Gido trinh triét hoc (dung cho khéi khong chuyén nganh triét hoc trinh do
dao tao thac si, tién si cac nganh khoa hoc tu nhién, cong nghé), Nxb. Chinh tri Quéc gia, Hi Noi, 2015.

3.1.2. Bb Gi4o duc va Pao tao, Triét hoc (dung cho nghién ctru sinh va hoc vién cao hoc khong thude
chuyén nganh triét hoc), 3 tap. Nxb. Chinh tri quoc gia, Ha Noi, 2003.

3.2. S4ch tham khdo:
3.2.1. B Gido duc va Pao tao Gido trinh Triét hoc Méac-Lénin, Nxb. Chinh tri qudc gia, Ha Noi, 2006.
3.2.2. Doan Chinh (Chu bién), Dai cuong Lich str Triét hoc phuong Doéng co dai, Nxb. Gigo duc, 1994.

3.2.3. Doan Chinh, Truong Van Chung, Nguyén Thé Nghia, Vil Tinh, Pai cuong Triét hoc Trung Qudc,
Nxb. Thanh Nién, 2002.

3.2.4. Doan Chinh, Pinh Ngoc Thach, Triét hoc trung c6 Tiy Au, Pai hoc Khoa hoc X3 hoi va Nhén van,
Tp. H6 Chi Minh, 1997.

3.2.5. Dodn Chinh (Chu bién), Lich sir Tur tuong Triét hoc Viét Nam, Nxb. Chinh tri qubc gia, Ha Noi,
2013.

3.2.6. Luu Phong Pong, Giao trinh hudng t6i thé ky XXI — Triét hoc phuwong Tay hién dai, Nxb. Ly luan
chinh tri, Ha N6i, Lé Khanh Truong dich, 2004.

3.2.7. Tran Van Giau, Triét hoc va tu tuong, Nxb. Tp. H6 Chi Minh, 1988.




3.2.8. Tran Vin Giau, Thanh cong ciia Chii nghia Mac — Lénin, tu tuéng H6 Chi Minh, Nxb. Tp. H6 Chi
Minh, 1993.

3.2.9. J. K. Melvil, Cdc con duong cua triét hoc phuong Tay hién dai, bién dich: BDinh Ngoc Thach, Pham
Pinh Nghi¢m, Nxb. Gido duc, Ha Noi, 1997.

3.2.10. Nguyén Lang, Viét Nam Phat gido sir ludn, Toan tap, Nxb. Van hoc, 2014.
3.2.11. V1. Lénin, Toan tip, Nxb. Tién bo, Matxcova, 1981.

3.2.12. C.Mac — Ph.Angghen, Toan tip, Nxb. CTQG, 2004.13. Ho Chi Minh, Toan tap, Nxb. Chinh tri
qudc gia, Ha Noi, 2000.

3.2.14. Nguyén Hitu Vui, Lich sir triét hoc. Nxb. Chinh tri quéc gia, 2004.

3.2.15. Van kién cac ky Dai hoi va Nghi quyét Hoi nghi Trung wong ciia Pang Cong san Viét Nam (theo
huéng dan clia gidng vién).

3.2.16. Lich st chu nghia Mac, 4 tap, Nxb. CTQG, 2004.
3.2.17. Binh Ngoc Thach, Triét hoc Hy Lap ¢d dai, Nxb. Chinh tri quéc gia, Ha Noi, 1999.
3.2.18. L& Canh Pai, Mot s6 pham tru triét hoc co ban ctia ty nhién, Nxb. Thanh phd Ho Chi Minh 2001.

3.2.19. Nicolai Vitkowski(Chu bién), Thuc trang khoa hoc va k¥ thudt, Nxb. Khoa hoc xa hoi, Ha Noi
1996

4. Céc hiéu biét, cic ki ning cin dat dwge sau khi hoc mén hoc:

4.1. Vé kién thizc:

- Trinh bay duoc ndi dung kién thirc tong quat vé lich sir tu twong triét hoc nodi chung va vé lich sir triét
hoc Mac — Lé nin néi riéng.

- Phan tich dugc nhiing van dé co ban cua triét hoc; su van dong va phat trién mot cach duy vat bién
ching cua thé giéi; mbi quan hé giira triét hoc va cac khoa hoc, vé vai trd dan dudng cua phuong phap
luén triét hoc d6i véi nha khoa hoc hién dai, vé vai tro cta khoa hoc — cong nghé trong su phat trién cua
x4 hoi.

- Hiéu rd sy van dung chu nghia duy vat bién chiing va chu nghia duy vét lich st vao hoat dong thuc tién

va hoat dong nhan thirc cua con nguoi.

- Danh gia dugc gia tri, han ché cua céc trao luu tu tudng triét hoc, vai trd cua triét hoc Méac — Lé nin
trong giai doan hién nay dbi voi sy phat trién cua cac khoa hoc va khoa hoc — cong nghé, nhitng thanh tuu
va han ché ctia nén khoa hoc — cong nghé Viét Nam tir d6 dua ra dugc nhitng phuong hudng va giai phap
phu hop.

4.2. Vé ky ning:




- Hinh thanh dugc thé gidi quan duy vat bién ching va phuong phap luan bién ching duy vat cho ngudi
hoc trong qua trinh tiép c4n cac khoa hoc chuyén nganh.

- Rén luyén ning lyc tu duy doc 1ap trong nghién ctru, phat hién va giai quyét van dé lién quan dén
chuyén nganh dao tao mdt cach khoa hoc.

- C6 ky nang 1am viéc c4 nhan, 1am viéc nhém va trinh bay két qua nghién ciru

- Xac lap nhan sinh quan cong san chi nghia dé c6 thé dinh hudng dung dén con dudng di 1én chi nghia
xa hoi & Viét Nam.

- Van dung kién thtrc d3 hoc dé chii dong, tich cuc giai quyét nhitng van dé chinh tri, kinh té, van hoa, x4
hoéi theo duong 161, chinh sach, phép luat cua Pang va Nha nudec.

4.3. Vé théi do:

- Gilr viirng va kién dinh ly tuéng ddc 1ap dan tde g:fln lién vé6i chu nghia xa hoi, tin tuong vao sy lanh dao
ctia Pang ddi v6i cach mang Viét Nam.

- Quyét tim phin d4u thuc hién dudng 16i cach mang ciia Pang.

- Co thai do nghiém tuc trong hoc tap va nghién ctru khoa hoc, ty rén luyén ban than trd thanh nguoi co
phém chét chinh trj va dao dtrc tot, co trinh do chuyén mon nghiép vu dap tng yéu cu cong nghiép hoa,
hién dai hoa dat nudc.

4.1. About the knowledge:

- Present the content of general knowledge about the history of philosophical thought in general and the
history of Marxist-Leninist philosophy in specific.

- Analyze the basics of philosophy; The movement and development of the dialectical materialist way of
the world; The relationship between philosophy and science, the guiding role of philosophical
methodology for modern scientists, the role of science and technology in the development of society.

- Understand the application of dialectical materialism and historical materialism in the practical activity
and cognitive activity of human being.

- Evaluate the value and limitation of philosophical ideas, the role of Marxist-Leninist philosophy in the
current period for the development of science and technology. The achievements and limitations of
Vietnam's science and technology to give out appropriate solutions.

4.2. About the skills:

- Practice the independent thinking capacity in the research, the capacity in discovering and settling a
problem

- Apply the knowledge perceived to be actively aware of the political, economical, cultural affairs as per
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the policies, law of the Party and the Government

- Having individual and group work skills and present the research results
4.3. About the manner:

- Have trust in the leadership of the Party to Vietnam revolution

- Determined in making efforts to implement the Party Revolution policy

- Having serious manner in study and doing research, self practice to become a person with good political
virtue and morality, having good professional skills

5. Huéng dfn cach hoc - chi tiét cach d4nh gid mén hoc:
5.1. Hiréng dén c4ch hoc:
- Nghe giang vién gidi thi¢u chuong trinh va cac ndi dung co ban cia mon hoc.

- Boc gido trinh, tai liéu tham khéo theo cac chu dé€, cau hdi va tham gia thdo luan trén gidng duong co su
hudng dan cua giang vién.

- Nghién ctru viét 01 tiéu luan theo hudng din ciia giang vién va can bo tro giang
- Tham dy bai thi két thic mén hoc.
- Tham gia it nhat 80% s gid hoat dong trén 16p.

- Tham gia cac budi thao luan (dé céng nhin diém kiém tra giita ky, hoc vién phai tham gia it nhat 2/3
trong tong so cac buéi thio Iuan).

- Viét tieu luan (dua vao cdc noi dung duoc dinh hudng trong dé cuong dé chon dé tai, co sur hudng dan
cua gidng vién va can b9 tro gidng).

Hoc vién ndp vao ngay thi cudi ky.

5.2. Chi tiét d4nh gi4 mén hoc:

STT Nbi dung kiém tra d4nh gia Trong s6
1 [Kiém tra, danh gia thuong xuyén: qua trinh hoc va tham gia théo luan 10%
Kiém tra giita ky (viét tiéu luan) 30%
3 |Thi két thiic mén hoc (tu luan, khong st dung tai li¢u, loai hinh dé thi mo) 60%
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5.1. How to learn effectively:
- Listen to lecturers introduce the program and the basic content of the subject.

- Read textbooks, reference materials on topics, questions and participate in discussions in class under
lecturers’ guidance

- Conduct one essay as instructed by lecturer and lecturer assistant.
- Finish Final Examination
- Attend at least 80% of total class time

- Participate in discussions (to recognize midterm test scores, participants must attend at least 2/3 of the
total number of discussions)

- Write essay (based on the content oriented in the outline to select the topic, with the guidance of the
lecturer and lecturer assistant).

Student submits on final exam day.
5.2. Test:
- Regular Tests : Attendance Check, Discussion, Individual assignment: 10%

- Mid-term Tests: Writing essay (based on the content given out for topic selection by lecturer and under
lecturer’s guidance or supervision: 30%

- Final Exam: constructed-response Examination (Use of materials is forbidden on open questions) (Time
: 90 minutes): 60%.

- Listen to lecturers introduce the program and the basic content of the subject.

- Read textbooks, reference materials on topics, questions and participate in discussions in class under
lecturers’ guidance

- Conduct one essay as instructed by lecturer and lecturer assistant.
- Finish Final Examination
- Attend at least 80% of total class time

6. Noi dung chi tiét:

12



Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Chuong 1: KHAI LUAN VE

1. Triét hoc 13 gi.

1.1. Triét hoc va doi tuong cua
no.

1.2. Céc loai hinh triét hoc co
ban.

2. Triét hoc phwong Péng va

1. Bo Giao duc va Dao tao,
Gido trinh triét hoc (dung cho
khdi khong chuyén nganh triét
hoc trinh d0 dao tao thac si,
tién si cac nganh khoa hoc tu

1 p triét hoc phuong Tay nhién, cong ngh¢), Nxb.
TRIET HOC 2.1. Triét hoc phuong Dong. Chinh tri Quéc gia, Ha Noi,
- bic thu lich st triét hoc 2015.
phuong Dong. 2. Doan Chinh (Chu bién),
- Mot s6 tu tudng triét hoc Dai cuong Lich str Triét hoc
phuong Dong tiéu biéu: Triét | phuong Péng co6 dai, Nxb.
hoc An D9 c6 dai. Giéo duc, 1994.
3. Doan Chinh, Truong Van
Chung, Nguyén Thé Nghia,
Vi Tinh, Pai cuong Triét hoc
Trung Quéc, Nxb. Thanh
Nién, 2002.
.5 . 5.Doan Chinh (Chu
) Chut?ng 1: KHAI LUAN VE _Z.éigj[nhe(fcll? nﬂf’ UI?:) i fg I(;i i(tt) bién), Lich sir Tur tuong Triét
TRIET HQC 1oc HTUng i nr | hoc Viét Nam, Nxb. Chinh tri
- Tu tuong triét hoc Viét Nam. L. A
quoc gia, Ha Noi1, 2013.
10. Nguyén Lang, Viét Nam
Phit gido sir [uan, Toan tap,
Nxb. Van hoc, 2014.
14. Nguyén Hiru Vui, Lich sir
triét hoc. Nxb. CTQG, 2004.
4. Doan Chinh, Binh Ngoc
Thach, Triét hoc trung co Tay
Au, Pai hoc Khoa hgc Xa hoi
2.2. Triét hoc pb;romg Tay. K/?illjlil aln 9\9/2;11’ Tp. HO Chi
| Dacthucuawiethoe phuong )\ "\ a0 Hiy Vi, Lich sir
3 Chuong 1: KHAILUAN VE Tay. triét hoc. Nxb. Chinh tri qudc

TRIET HQC

- Mot 6 tu tudng triét hoc
phuong Tay ti€u biéu:
Triét hoc Hy Lap co dai.

gia, Ha No6i, 2004.

17. Binh Ngoc Thach, Triét
hoc Hy Lap c6 dai, Nxb.
Chinh tri quéc gia, Ha Noi,
1999.
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Chuong 1: KHAI LUAN VE

2.2. Triét hoc phwrong Téy (t)
- Triét hoc Phuc Hung — Khai
sang.

6. Luu Phong Pong, Gido
trinh hudng tdi thé ky XXI —
Triét hoc phirong Tay hién
dai, Nxb. Ly luén chinh tri, Ha

* | TRIET HOC - Triét hoe o dién Ditc. Do L Khinh Truong dich,
;li“;et hoc phuong Tay dwong 14./Nguyén Hiru Vui, Lich sir
o triét hoc. Nxb. Chinh tri quoc
gia, 2004.
1. BO Giao duc va Pao tao,
1. Sy ra ddi cua triét hoc Mac- | Gido trinh triét hoc (ding cho
Lénin. khdi khong chuyén nganh triét
- Piéu kién kinh té - xa hoi hoc trinh d6 dao tao thac si,
- Ngudn gbc 1y luan tién si cac nganh khoa hoc tur
Chuong 2: TRIET HOC MAC _|° fl:’ién dé kl}oa hoc tu nhién cua nhi’én, cc?ng righé), NX‘b. N
5 LENIN triét hQ(; M‘aC N Chinh tri Quoc gia, Hd Noi,
- Sy xuat hién va nhirng giai 2015.
doan chu yéu cua triét hoc Mac- |2. B Gigo duc va Pao tao,
Lénin Triét hoc (dung cho nghién
- Pbi tuong va dac diém chu ctru sinh va hoc vién cao hoc
yéu cuia triét hoc Mac-Lénin khong thudc chuyén nganh
triét hpc), 3 tap. Nxb. Chinh
! BYQS R e VD i,
Gido trinh triét hoc (ding cho
2. Chui nghia duy vt bién khdi khong chuyén nganh triét
ching hoc trinh d§ dao tao thac si,
- Hai nguyén 1y co ban ctia phép |tién si cac nganh khoa hoc tur
bién chung duy vat. nhién, cong ngh¢), Nxb.
6 Chuong 2: TRIET HQC MAC —|Nguyén 1y mdi lién hé phé bién. |Chinh tri Qudc gia, Ha Noi,

LENIN

Nguyén 1y vé su phat trién.

- Céc cap pham tru co ban cua
phép bién chung duy vat

- Céc quy luat co ban cta phép
bién chung duy vat

2015.

2. Bo Giao duc va Pao tao,
Triét hoc (dung cho nghién
ctru sinh va hoc vién cao hoc
khong thudc chuyén nganh
triét hoc), 3 tap. Nxb. Chinh
tri qudc gia, Ha Noi, 2003.
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Chuong 2: TRIET HQC MAC -

3. Chui nghia duy vit lich st

- Hoc thuyét vé hinh thai kinh té
- x4 hoi va y nghia ctia cach tiép
can Hinh thai trong nhan thirc

1. Bo Giao duc va Dao tao,
Gido trinh triét hoc (dung cho
khdi khong chuyén nganh triét
hoc trinh d0 dao tao thac si,
tién si cac nganh khoa hoc tu
nhién, cong nghé¢), Nxb.
Chinh tri Quéc gia, Ha Noi,

7 |LENIN sy pht tridn x& hot 2015.

- Mbi quan hé bién chiing gitta |2. Bo Gido duc va Pao tao,

quan hé san xuét va luc lugng | Triét hoc (dung cho nghién

san xuét ctru sinh va hoc vién cao hoc
khong thugc chuyén nganh
triét hoc), 3 tap. Nxb. Chinh
tri quéc gia, Ha Noi, 2003.
1. BO Giao duc va Pao tao,
Gido trinh triét hoc (dung cho
khdi khong chuyén nganh triét

3. (tt) hoc trinh d6 dao tao thac si,

- Mbi quan hé bién chimg gitra tién si cac nganh khoa hoc tu

Chuong 2: TRIET HOC MAC — co sO ha féng va kién tric nhi’én, cc?ng righé), NX‘b. N
8 LENIN thlI(')”l’.lg tang . ' Chinh tri Quoc gia, Hd Noi,

- Mo6i quan hé bién ching gitta [2015.

ton tai xa hoi va y thue XH 2. B6 Giao duc va Dao tao,

- Tién bd x4 hoi Triét hoc (dung cho nghién
ctru sinh va hoc vién cao hoc
khong thudc chuyén nganh
triét hpc), 3 tap. Nxb. Chinh
1 8% 8k e P b,
Gido trinh triét hoc (ding cho

4. Triét hoc M4c-Lénin trong  |khdi khong chuyén nganh triét

giai doan hi¢n nay hoc trinh d§ dao tao thac si,

- Nhiing bién d6i cta thoi dai  [tién si cac nganh khoa hoc tu

- Vai tro cua triét hoc Mac- nhién, cong nghé), Nxb.

. - Lénin Chinh tri Quoc gia, Ha Noi,
9 Chuong 2: TRIET HOC MAC - - Triét hoc Méc-Lénin trong 2015.

LENIN

diéu kién toan cau hoa va kinh
té thi truong

- Triét hoc Méc-Lénin véi su
nghi¢p xay dung chu nghia xa
hoi ¢ Viét Nam

2. Bo Giao duc va Pao tao,
Triét hoc (dung cho nghién
ctru sinh va hoc vién cao hoc
khong thudc chuyén nganh
triét hoc), 3 tap. Nxb. Chinh
tri qudc gia, Ha Noi, 2003.
16. Lich str chu nghia Mac, 4

tap, Nxb. CTQG, 2004.
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

10

Chuong 3: MOI QUAN HE
GIUA TRIET HQC VA CAC
KHOA HOC

1. Mbi quan hé giita khoa hoc
véi triét hoc

- Triét hoc khong ton tai tach
roi doi séng khoa hoc va doi
sdng thyc tién

- Y nghia ctia phat minh khoa
hoc ddi véi triét hoc

1. Bo Giao duc va Dao tao,
Gido trinh triét hoc (dung cho
khdi khong chuyén nganh triét
hoc trinh d0 dao tao thac si,
tién si cac nganh khoa hoc tu
nhién, cong nghé¢), Nxb.
Chinh tri Quéc gia, Ha Noi,
2015.

18. Lé Canh Dai, Mot s6
pham tru triét hoc co ban cia
tuy nhién, Nxb. Thanh ph6 HO

11

Chuong 3: MOI QUAN HE
GIUA TRIET HQC VA CAC
KHOA HOC

2. Vai tro thé giéi quan va
phuong phép luan ciia triét hoc
d6i véi sy phat trién khoa hoc

- Thé gi6i quan va phuong phap
luan

CE%MG]Q(;QQJ: ‘va Pao tao,
Gido trinh triét hoc (dung cho
khdi khong chuyén nganh triét
hoc trinh d6 dao tao thac si,
tién si cac nganh khoa hoc tu
nhién, cong ngh¢), Nxb.
Chinh tr1 Quéc gia, Ha Noi,
2015.

18. L& Canh Dai, Mot s6
pham tru triét hoc co ban ctua
tur nhién, Nxb. Thanh phé Ho
Chi Minh 2001.

12

Chuong 3: MOI QUAN HE
GITUA TRIET HQC VA CAC
KHOA HQOC

Théo lun vé mbi quan hé giita
triét hoc va cic khoa hoc

1. B6 Giao duc va Pao tao,
Gido trinh triét hoc (ding cho
khéi khéng chuyén nganh triét
hoc trinh d6 dao tao thac si,
tién si cac nganh khoa hoc tu
nhién, cong ngh¢), Nxb.
Chinh tri Qubc gia, Ha Noi,
2015.

18. Lé Canh Dai, Mot s6
pham tru triét hoc co ban cua
tur nhién, Nxb. Thanh phé Ho

13

Chuong 4: VAI TRO CUA
KHOA HOC - CONG NGHE
TRONG SU PHAT TRIEN XA
HOI

1. Y thirc khoa hoc

- Khoa hoc va sy ra doi va phat
trién cua né

- Cac loai hinh khoa hoc chu
yéu

?hBM(*ﬁQ(gﬁ% ‘va Pao tao,

Gido trinh triét hoc (ding cho
khéi khéng chuyén nganh triét
hoc trinh d6 dao tao thac si,
tién si cac nganh khoa hoc tu
nhién, cong ngh¢), Nxb.
Chinh tri Qubc gia, Ha Noi,
2015.

19. Nicolai Vitkowski(Chu
bién), Thuc trang khoa hoc va
ky thuat, Nxb. Khoa hoc xa

ho1, Ha No1 1996
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

2. Khoa hoc cong nghé - dong

1. Bo Giao duc va Dao tao,
Gido trinh triét hoc (dung cho
khdi khong chuyén nganh triét
hoc trinh d0 dao tao thac si,

Chuong 4: VAITRO CUA e ctia sy phét trién XH & o cac neanh khoa hoo
14 KHOA HOC - CONG NQHE - Cach mang khoa hoc — cong nhidn. 6 g hé), Nxb T
TRONG SU PHAT TRIEN XA |nghé o, cong nehe), Wxo.
A R n an Chinh tri Quoc gia, Hd Noi,
HOI - Khoa hoc - cong qngh@: dong 2015

Iy cua sy phit trién x3 hoi 19. Nicolai Vitkowski(Chi
bién), Thyuc trang khoa hoc va
k¥ thuat, Nxb. Khoa hoc xa
11‘?’135%}39 ld]t,19(:9\§a Pao tao,
Gido trinh triét hoc (dung cho
khdi khong chuyén nganh triét

3. Khoa hgc - cong ngh¢ & Vi€t |hoc trinh d9 dao tao thac si,

Chuong 4: VAI TRO CUA Nam tién si cac nganh khoa hoc tur

15 KHOA HOQC - CONG NgiHE - Khoa hoc - cong nghé ¢ Viét |nhién, cong qghé), Nxb.
TRONG SU PHAT TRIEN XA |Nam Chinh tri Quoc gia, Ha Noi,
HOI - Chién luoc phat trién khoa hoc [2015.

- cong ngh¢ ¢ Viét Nam 19. Nicolai Vitkowski(Chu
bién), Thyuc trang khoa hoc va
k¥ thuat, Nxb. Khoa hoc xa
hoi, Ha Noi 1996

1. Lich su tu tudng triét hoc An

Do ¢b dai.

2.Lich st tu tuong triét hoc

Trung Hoa cb dai.

3.Tu tudng triét hoc Viét Nam

4.Tu tudng triét hoc Ho Chi

Minh.

5.Lich sir triét hoc phuong Tay.

6.Chu nghia duy vat bi¢n chirng

7.Chua nghia duy vat lich st

8.Qué trinh hinh thanh va phat

MOT SO NOI DUNG PINH gl;n. f:lﬁ trl;j[l,loc Ili/{a(f ~ Leénin. Xem danh muc tai liéu tham
HUGNG VIET TIEU LUAN | ;. ['cthoc Mac - Lenintrong .

giai doan hi¢n nay.

10.Vai tro ctia thé giéi quan va
phuong phap luan cua triét hoc
ddi voi su phat trién khoa hoc.
11.Vai tro ctua khoa hoc - cong
nghé trong sy phat trién cua xa
hoi

12.Thanh tuu va han ché cua
nén khoa hoc cong nghé Viét
Nam

17



7. Gidng vién tham gia gidng day:
CBGD chinh:
CBGD tham gia:

TS. Nguyén Thi Minh Huong

TS. Lé Btrc Son
PGS.TS Vii Van Gau
TS. An Thi Ngoc Trinh
TS. Ha Trong Tha

18



Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Phong Dao tao Sau dai hoc
Khoa/Bd mén quan Iy MH: Phong Pao tao Sau dai hoc Pé cuong mon hoc Sau dai hoc

QUANLY VA LANH PAO
(LEADERSHIP AND MANAGEMENT)

Mi sé MH: 505906

Sé tin chi: Tc (LT.BT&TH.Tyu Hoc): 2 TCHP:

Sb tiét -Téong: 45 LT: 30 BT: 0 TH: 0 DA: BTL/TL: 15
Tiéu luan: 80%

Dbanh gia: ,
Thi cudi ky: 20%

- Mén tién quyét:

- Mo6n hoc truéce:

- Mon song hanh:

- CTPT nganh: K¥ Thuat Bi¢n
- Ma nganh: 60520202

- Ghi chu khac:

1. Muyc tiéu mé6n hoc:

G161 thi€u cho sinh vién nhitng kién thirc co ban vé 1anh dao va quan ly

Gidi thiéu sinh vién phuong phép tiép can phat trién va Gmg dung cac nguyén tic co ban dé hoach dinh
chién lugc, ra quyét dinh chién luoc va giam sat viéc trién khai chién lugc.

Huan luyén sinh vién nhiing kién thue, k¥ nang va cong cu dé phan tich, danh gia va ra quyét dinh lién
quan to chure, con nguoi, dong vién, thic day nhan vién tich cuc, hai long.

Cung cap cho SV nhitng phwong hudng dé tu phat trién ning luc ldnh dao/quan 1y thich hop vdi tinh chit
cua don vi va ca nhan.

Mot phan khong thé thiéu cua hoc tap sudt doi.

2. N6i dung t6m tit mén hoc:
Mon hoc duge thiét ké thanh 4 phan.

Phan dau tién trinh bay cac khai niém co ban vé lanh dao/quan 1y; bao gdm: vai trd cua nha linh
dao/quén 1y, cac phong céc lanh dao, cac tinh chat va 1§ ning quan trong can thiét cho linh dao.

Phan hai tap trung vao cac cong cu (tool) thuong dung dé 1anh dao: tim nhin, chién lugc, ra quyét dinh,
quén 1y su thay doi (change management), danh gia thanh qua (perfomance) ctia don vi, quan Iy xung dot
(conflict management)

Phan ba huéng din SV phat trién va hoan thién cac mbi quan hé ngudi-ngudi (inter-personal), dong vién
khich 1€ nhan vién.
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Phan bbn giup SV 1ap ké hoach hanh dong (action plan) dé phat trién c4 nhén tré thanh nha ldnh dao/quan
1y hi€u qué cho don vi ciia minh.

3. Tai li¢u hoc tép:

[1] Critical Thinking Skills. Developping Efective Analysis and Arguments. S. Cottrell. Palgrave
McMillan. 2011.

[2] Critical Thinking Tools. Paul R. and L. Elder. FT Press 2013

[3] Leadership —Theory and Practice. Peter G. Northouse. 6" edition. Sage Publication 2014,

[4] Cases in Leadership. W. Glenn Rowe and Laura Guerrero. 3" edition. Sage Publication 2013.
[5] Management Principles. M. Carpenter. 2012. [http://2012books.lardbucket.org/]

[6] John Aidar Handbook of Management and Leadership. N. Thomas (ed.). Thorogood. London.
2004.

[7] Armstrong’s Handbook of Management and Leadership. A Guide to Managing for Results. M.
Armstrong. Kogan Page. London and Philadelphia. 2™ edition 2009.

[8] 100 Ways to Motivate Others. Chandler S. and S. Richardson. Career Press. Franklin Lakes.
NIJ. 2008.

[9] K§ Nguyén Méi cua Quan Tri. Ban Dich tir: New Era of Management. R. L. Daft. 11" edition.
NXB Hong Pirc. 2016.

[10] Emotional Intelligence. D. Goleman. 26™ Edition. Goltham. 2006
Séach tham khao/References
[1] On Managing People — Harvard Business Review 2011.
[2] Tro thanh nha lanh dao trong 100 ngay. Ban dich cua Bui Thanh Chau (tir nguyén tac:

Leadership in 100 days: A systematic self-coaching workbook ctiia Thomas D. Zweifel 2010). Dai
hoc Hoa Sen 2014.

Sau khi hoan tat mon hoc nay, sinh vién cé thé thyc hién:

1. Giai thich dugc sy khéc biét gitra 1anh dao va quan ly

2. Phan tich dugc céc nang luc lanh dao/quan ly can thiét thich hop cho cac bdi canh, tinh chat cua
duon vi va tinh trang phat trién cta cac loai don vi khac nhau.

3. Ap dung dung dugc nhimng nhitng cong cu va phuong phap phd bién ding cho lanh dao/quan Iy cip
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cao, tap trung vao hoach dinh chién lugc vara quyét dinh chién luoc.

4. Ap dung dugc cac phuong thire dé cai tién cac moi quan hé trong don vi chu yéu 1a moi quan hé
nguoi-nguoi.

5. Thiét ké duoc mot ké hoach tu phat trién nang luc lanh dao/quan 1y cho ca nhan bét dau tir nguyén
tac lanh dao tir giita.

5 Huéng din cich hoc - chi tiét cach d4nh gid mon hoc:

- Cach danh gia: 100% tir mot tiéu lun, chia ra 1am 4 ky, tuong ung véi 4 phﬁn (20, 20, 20 va 40%), nhu
vay trong tim cua tiéu luan duoc dat vao ké hoach (va I trinh) phét trién c4 nhan (chiém 40%).

Phuong thirc danh gia tiéu luan dwa vao :
1. Ning lyc phan tich timg van dé (30%)
2. Tinh logic va gin két cac van dé trong mot tong thé (contextual framework) (50%)

3. Nang luc tong hop tai liéu va dir liéu (20%)

6 Noi dung chi tiét:
Tuén/
Bubi
7. Giang vién tham gia gidng day:
CBGD chinh:

CBGD tham gia:

Chu d& (chuong) Nbi dung Tai lidu
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Phong Dao tao Sau dai hoc
Khoa/Bd mén quan Iy MH: Phong Pao tao Sau dai hoc Dé cuong mon hoc Sau dai hoc

POI MOI SANG TAO & KHOI NGHIEP

(INNOVATION AND ENTREPRENEURSHIP)
M3 s6 MH: 505905

Sb tin chi: Tc (LT.BT&TH.Ty Hoc): 2 TCHP:

Sb tiét -Téong: 45 LT: 30 BT: 0 TH: 0 DA: BTL/TL: 15
Tham du/Bai tap: 40%

Panh gia: fggﬂia" dudntheo 5 q0,
Tiéu luan: 40%

- Moén tién quyét:

- Mo6n hoc truédce:

- M6n song hanh:

- CTDT nganh: K¥ Thuat Bi¢n

- Ma nganh: 60520202

- Ghi chu khac:

1. Muc ti€u mé6n hoc:
- Day cho ngudi hoc b cong cu sang tao va ky thudt co ban giup nguoi hoc phat trién tu duy sang tao.

- Day cho nguoi hoc cach ap dung dung cac cong cu sang tao vao viéc phat trién y tuong va danh gia y
tudng sang tao.

- Ap dung cong cu sang tao vao giai quyét bai toan thuc té ctia doanh nghiép/c4 nhan nim 1am ting ning
suat va hiéu qua.

- Phat trién hé sinh thai d6i mé&i sang tao va khai nghiép két hop giita nha trudng va doanh nghiép.

- Teaching a foundational set of innovation skills and techniques to promote innovation mindset.
- Promoting best practices in applying innovation tools to generate and validate new ideas.

- Promoting best practices in problem solving to improve efficiency and efficacy of
companies/individuals.

- Developing innovation and entrepreneurship ecosystem among university and enterprises.
2. Nbi dung tém tit mén hoc:

Kién thtc ly thuyét s¢ dat gia tri té1 han dinh cao néu nhu nd duoc trién khai thanh cac san phém cu thé
trong doi séng. Mén hoc nay day céc kién thirc thuc té, cac thi du 1ay tir thuc té dua theo phuong phap

22



tiép can tir bén ngoai (out-of-building experience).

Mon hoc sé& trang bi cho ngudi hoc 30 cong cu phd bién nhat theo phuong phap khéi nghiép tinh gon.
Xuyén xuat qua trinh hoc, giang vién yéu cau ngudi hoc phai tham gia cac hoat dong thyc té trong moi
truong khai nghiép sang tao nhu “phong van kham pha khach hang, kiém tra tinh hitu dung san pham, va

tao mau nhanh san pham y tudng.

Phuong phap hoc tap thuc té s& gitip nguoi hoc thim nhan nguyén 1y, phuong phap va tu duy, tir d6 gitp
ho dat dugc su tu tin khi 4p dung cac phuong phap nay trong thuc té.

Céac chu dé chinh cia mon hoc:
- Gi6i thiéu vé quan 1y d6i méi sang tao
- Nghién ctru phat trién y tuong va thi truong
- Thir nghiém dénh gia thi truong
- Thir nghiém phét trién san pham
- Thtr nghiém danh gia san pham

- Hé sinh thai d6i m&i sang tao va khoi nghiép

Theoretical knowledge is critical, but applying it is where entrepreneurship becomes reality. All sections
of this curriculum will be taught using real or realistic examples followed by “out-of-the-building”
experience.

The couse was designed base on lean startup theory with 30 innovation tools. Whenever possible, lecturer
will perform actual entrepreneurial activities such as Customer Discovery Interviews, Usability Testing, &
Rapid Prototyping.

The goal of this practical experience is to realize the nuances of the principles we learn, and to gain the
confidence to take those principles and apply them to real world situations.

Main topics:
- Introduction to innovation management
- Ideation and generative market research
- Evaluate market experiments
- Generative product research
- Business Modeling

- Market and product development
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- Innovation ecosystem
3. Tai liéu hoc tap:

[1] IPP Innovation and Entrepreneurship IPP core curriculum:
https://docs.google.com/document/d/1KvgkRpuEVESIDNEm_NbujmO0fDkNO_zrr6BT0loSTWw/edit,
2015.

[2] Alexander Osterwalder - Yves P, Business Model Generation: A Handbook for Visionaries, Game
Changers, and Challengers, ISBN 9781118656402.

[3] Eric Ries, The Lean Startup: How Today's Entrepreneurs Use Continuous Innovation to Create
Radically Successful Businesses, ISBN 9780307887917.

[4] Alexander Osterwalder, Yves Pigneur, Gregory Bernarda, Alan Smith, Value Proposition Design:
How to Create Products and Services Customers Want, ISBN 9781118968062.

[5] Steve Blank, Steven Gary Blank, Bob Dorf, The Startup Owner's Manual: The Step-by-step Guide for
Building a Great Company, ISBN 9780984999309.

[6] Steve Blank, The Four Steps to the Epiphany: Successful Strategies for Products that Win, ISBN
9780989200523.

[7] Brant Cooper, Patrick Vlaskovits, The Entrepreneur's Guide to Customer Development: A "cheat
Sheet" to the Four Steps to the Epiphany, ISBN 9780982743607.

[8] Brant Cooper, Patrick Vlaskovits, The Lean Entrepreneur: How Visionaries Create Products, Innovate
with New Ventures, and Disrupt Markets, ISBN 9781118331866.

[9] Clayton M. Christensen, The Innovator's Dilemma: The Revolutionary National Bestseller that
Changed the Way We Do Business, ISBN 9780066620695.

[10] Clayton Christensen, Michael Raynor, The Innovator's Solution: Creating and Sustaining Successful
Growth, ISBN 9781422196588.

[11] Jeff Dyer, Hal Gregersen, Clayton Christensen, The Innovator's DNA: Mastering the Five Skills of
Disruptive Innovators, ISBN 9781422142714

[12] Geoffrey A. Moore, Crossing the Chasm: Marketing and Selling Disruptive Products to Mainstream
Customers, ISBN 9780060517120

[13] The Real Startup Book, http://www.trikro.com/downloads/playbook.

[14] Maurya, Ash, Running Lean: Iterate from Plan A to a Plan That Works (Lean Series). O’Reilly
Media, 2012.

4. Céc hiéu biét, cic ki ning cin dat dwge sau khi hoc mén hoc:

Sau chuong trinh dao tao, cac hoc vién co the:
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https://docs.google.com/document/d/1KvgkRpuEVE5JDNEm_Nbujm00fDkNO_zrr6BT0loSTWw/edit
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Alexander Osterwalder"&source=gbs_metadata_r&cad=7
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Yves Pigneur"&source=gbs_metadata_r&cad=7
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Gregory Bernarda"&source=gbs_metadata_r&cad=7
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Alan Smith"&source=gbs_metadata_r&cad=7
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Steve Blank"&source=gbs_metadata_r&cad=5
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Steven Gary Blank"&source=gbs_metadata_r&cad=5
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Bob Dorf"&source=gbs_metadata_r&cad=5
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Steve Blank"&source=gbs_metadata_r&cad=7
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Brant Cooper"&source=gbs_metadata_r&cad=7
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Patrick Vlaskovits"&source=gbs_metadata_r&cad=7
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Brant Cooper"&source=gbs_metadata_r&cad=8
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Patrick Vlaskovits"&source=gbs_metadata_r&cad=8
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Clayton M. Christensen"&source=gbs_metadata_r&cad=5
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Clayton Christensen"&source=gbs_metadata_r&cad=8
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Michael Raynor"&source=gbs_metadata_r&cad=8
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Jeff Dyer"&source=gbs_metadata_r&cad=8
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Hal Gregersen"&source=gbs_metadata_r&cad=8
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Clayton Christensen"&source=gbs_metadata_r&cad=8
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Geoffrey A. Moore"&source=gbs_metadata_r&cad=6
http://www.trikro.com/downloads/playbook

- Nam dugc céac loai hinh sang tao.
- Phat trién tu duy d6i moi sang tao va khoi nghiép.
- Hiéu va 4p dung 1y thuyét khéi nghiép tinh gon va d6i méi sang tao tinh gon.
- Ap dung b6 cong cu sang tao dé:
+ Phat trién y tuong
+ Thr nghiém danh gia y tudng
+ Thir nghiém phat trién san pham
+ Thir nghiém danh gia san pham.
- Ap dung cic cong cu d6i mai dé cai tién quy trinh, san pham cta té chirc minh dang hoat dong.
- Phat trién cac du an d6i méi sang tao va khoi nghiép.
- X4y dyng hé sinh thai d6i méi sang tao

- Ty tin trinh bay cac y tuong sang tao.

- Upon completion of this course, students should be able to:
- Understanding type of innovation
- Improving entrepreneur and innovation mindset.
- Understanding and implementing lean startup and lean innovation theory.
- Applying innovation tools:
+ Generate ideas
+ Validated idea experiments
+ Generate product research experiments
+ Evaluate product research experiments
- Applying innovation tools to improve their own/company processes and products
- Developing innovation and entrepreneurship project.

- Contribution for the development of innovation ecosystem in Vietnam.
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- Confident in pitching.
5. Huéng dan cach hoc - chi tiét cach d4nh gid mon hoc:
- Hoc vién phai doc séach, tai liéu tham khao trudc moi chu dé& mon hoc.

- Hoc vién phai chii dong tham gia cac bai tip tuong tac, bai tap khao sat thuc té.

- Cach danh gia:
+ Tham dy day du chwong trinh: 40%
+ Bai tp vé nha : 20%
+ Béo cdo cuia nhom trong chuong trinh: 20%

+ Tiéu luan: 20%

- Students should read textbooks and finish all assignments.
- Students should active practice in real exercise.
- Grading:
+ Class attendant: 40%
+ Homework: 20
+ Team project: 20%

+ Class project: 20%

6. Noi dung chi tiét:

Tuan/ Chu d (chwong) N¢i dung Tai liu

Buoi
e (0 ai thich san phdm cua
ching ta? Néu chiing ta 1am san |e [4]
pham nay, lidu c6 ai sir dung? | e Page, Rich, Why Your

3 Thjért ké tuyén bd gia tri san Unique Value Proposition is
pham: Landing Pages e K¥ nang va cong cu: Landing (Killing Your Landing Page

page design&tool; A/B tesing |Conversions and How to Fix
different value proposition; call |It, Unbounce. 2014
to action design
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Tuén/

Budi Chu dé (chuong) Néi dung Tai liéu
e Chiing ta tao ra san pham
mang lai gid tri gi cho khach
hang? Chung ta da gitp khach
3 Thiét ké tuyén bo gia tri san hang giai quyét van dé gi? [4]

pham

e K¥ ndng va cong cu: Value
proposition design, value
proposition canvas

e San pham ctia ddi thu canh
tranh thé nao? Lam thé nao dé
tao ra su khac biét?

e Competitive Analysis,
Usability Net, 2006.

4 |Competitor Usability o o e Conducting a Solid UX
o Ky nang va cong cy: Competitive Analysis
Usablhj[y Testing; Competitive Danforth Media, 2014.
Analysis
i s o oo ynton, D
p N \ I ‘y 2 & |Better And Faster With Rapid
ban dau? Lam thé nao d€ nhiing ) .
ngudi khong ranh vé ki thuat Prototyping, Smashing
Phuong phap tao nhanh san g 2 & \ y e Magazine, 2010.
4 2 . ! co thé tao ra n6?
pham (Rapid Prototyping)
o K niine vi cdne ou: e Cao, Jerry, et al., The
Y nang va cong cu: Ultimate Guide to
Balsamiq; Zapier; Wufoo; Prototvbine. UXpin. 2014
Mailchimp; InVision ypIng, LApI, '
e Dave McClure, November
2013, Startup Metrics for
Pirates: AARRR!,
Presentation from KAUST
e Lam thé nao dé do luong viéc |Entrepreneurship Center.
phat trién san pham? Pau la gia
tri quan trong nhat can phai xac |e Ellis, Sean and Brown
dinh? Lam thé nao dé xac dinh [Morgan, Startup Growth
4 |Po luong va danh gia san pham |gia tri khi ¢6 qué nhi€u s6 li¢u? |Engines: Case Studies of How

e K¥ nang va cong cu: Statistics
Fundamentals; Storyboarding;
Dashboarding

Today's Most Successful
Startups Unlock Extraordinary
Growth, Sean Ellis and
Morgan Brown, 2014.

e Sharpe, Norean, et al.,
Business Statistics, Pearson,
2011.
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Tuén/

Budi Chu dé (chuong) Néi dung Tai liéu
e Cic thanh phan ctia h¢ sinh
thai doi mdi sang tao la gi? Lam
thé nao dé xac dinh cac kho
4  |H¢ sinh thai d61 mdi séng tao khan va khac phu n6?
e KV ndng va cong cu:
innovation ecosystem elements
e Ciu triic phan trinh bay? Thé
Phuong phap trinh bay du an nao la pitch, elefator pitch, pitch
Y n : deck?
4 |doi mdi sang tao hiéu qua
(Pitching) e K¥ nang va cong cu: effective
communication
eLam thé nao dé chung ta co
the phgt trl‘e 1 san ?hafn dQF pha e Kromer, Tristan, Stupid
2 ‘s .~ |cho thi truong? Pac tinh nao ..
3 Tong quan qua trinh nghién ctru clia s4n bhim quan trone nhat Debates: Qualitative vs.
phat trién san pham p d e Quantitative,
o < GrasshopperHerder, 2014.
e Ky nang va cong cu:
Contextual Inquiry
;Igi ﬂi:gc tﬁéie p\fgﬁ 1;1_6131 Ehéch e Starbucks Experience
han g vaphong Design — Sent as PDF
. £ & e Starbucks in Vietnam
2 |Khao sat thuc té . .
~ s <A . http://www.economicsunivers
e K¥ nang va cong cu: kham .
1 . \ < e.com/starbucks-ho-chi-m-
pha khach hang, phéng van ahcitv. html
khach hang, giao tiép. Y
e Kromer, Tristan, Business
Model Canvas for UX,
e Lam thé nao dé chung ta bat |TriKro, 2014.
dau xay dung phat trién san
pham/dich vu? Phuong pham | e Kromer, Tristan,
4 |Storvboardine User Exberience nao tot nhit dé trao d6i véi moi |Product/Market Fit
Y & P nguoi trong team? Storyboard, TriKro, 2014.
e K¥ ndng va cong cu: e Kromer, Tristan,
storyboarding; sketching Triangulating the User
Experience,
GrasshopperHerder, 2012.
eKhach hang khong quan tdm
den landing page vi ho khong | e [14]
, A A s , biét hay ho khong mudn? Hodc |e Kromer, Tristan,
3 Thtr nghi¢ém nhan thire khach ho khong hiéu no? Comprehension vs

hang (Comprehension testing)

e K¥ nang va cong cu:
Comprehension testing

Commitment,
GrasshopperHerder, 2015.
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

The Marshmallow Game

e Tai sao nhimg nguoi tot
nghiép chwong trinh MBA van
chwa du k¥ nang dé phat trién
va diéu hanh startup?

e Tro choi gitp chung ta hiéu
su khac biét gitra cach lap ké
hoach truyén thdng va phuong
phép tao mau nhanh (rapid
prototyping), cach hoat dong
cua 'team' va su quan trong cua
viéc thuc thi nhanh ¥ tuéng hon
1a sy thong minh, ké hoach chi
tiét va bang cap

o K§ ning va cong cy: Rapid
prototyping.

http://marshmallowchallenge.
com/Welcome.html

Gi6i thiéu viéc thiét ké thir
nghiém co ban va The Real

Book

e Thiét ké cac thir nghiém trong
viéc phat trién du 4n ddi méi
sang tao la gi? Su khéc biét
trong viéc thiét ké thir nghiém
khach hang va san pham?

e Giai thich cAu phan co ban
cua ndi dung The real book

e K¥ ndng va cong cu:
Experiment Design; Research
Design; Qualitative vs
Quantitative Data; Generative
vs Evaluative Data; Market vs
Product

ehttp:// www.trikro.com/down
loads/playbook.
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http://www.trikro.com/downloads/playbook.
http://www.trikro.com/downloads/playbook.

Tué_n/
Buobi

Chu d& (chuong)

Néi dung

Tai li¢u

Thiét 1ap mo hinh kinh doanh

e Mo hinh kinh doanh Ia gi?
Nbi dung cac phan ctia mé hinh
kinh doanh? Vén dé cua viéc
thiét 1ap ban ké hoach kinh
doanh ddi voi startup 1a gi?
Lam thé nao startup sir dung
BMC dé tao ra cac san
phém/dich vu sang tao? Lam
thé nao ap dung BMC dé thay
ddi tAm nhin va chién luogc san
pham.

e K¥ nang va cong cu:
Designing Business Models;
Crafting Unique Value
Propositions; Business Model
Risk Analysis; Decision making
for pivot or persevere

° [2]

Xac dinh phan khuc va chan
dung khach hang

e Ai 1a khach hang dau tién cta
ban? Ho c6 nhiing dac diém gi?
Lam thé nao dé mo ta va xac
dinh véan dé cua ho?

e K¥ nang va cong cu: Identify
Early Adopter Customer
Segments; Create Customer
Personas

Phuong phap tu duy huong téi
hiéu qua (Effectuation) va viéc
can lam cho khach hang (Job-
to-be done)

e Tu duy hudng to1 hi€u qua la
gi? Tai sao n6 quan trong? Lam
thé nao dé dua tu duy nay vao
ap dung thuc t&?

e Ky nang va cong cu:
entrepreneurial mindset; bird-
in-hand; affordable loss.

[ ]
http://tiasang.com.vn/-doi-moi
-sang-tao/tu-duy-hie-
-qua-9808

e What Makes Entrepreneurs
Enttrepreneurial
http://www.effectuation.org/si
tes/default/files/documents/wh
at-makes-entrepreneu-
s-entrepreneuria-
-sarasvathy.pdf
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http://tiasang.com.vn/-doi-moi-sang-tao/tu-duy-hieu-qua-9808��What Makes Entrepreneurs Enttrepreneurial http:/www.effectuation.org/sites/default/files/documents/what-makes-entrepreneurs-entrepreneurial-sarasvathy.pdf�
http://tiasang.com.vn/-doi-moi-sang-tao/tu-duy-hieu-qua-9808��What Makes Entrepreneurs Enttrepreneurial http:/www.effectuation.org/sites/default/files/documents/what-makes-entrepreneurs-entrepreneurial-sarasvathy.pdf�
http://tiasang.com.vn/-doi-moi-sang-tao/tu-duy-hieu-qua-9808��What Makes Entrepreneurs Enttrepreneurial http:/www.effectuation.org/sites/default/files/documents/what-makes-entrepreneurs-entrepreneurial-sarasvathy.pdf�
http://tiasang.com.vn/-doi-moi-sang-tao/tu-duy-hieu-qua-9808��What Makes Entrepreneurs Enttrepreneurial http:/www.effectuation.org/sites/default/files/documents/what-makes-entrepreneurs-entrepreneurial-sarasvathy.pdf�
http://tiasang.com.vn/-doi-moi-sang-tao/tu-duy-hieu-qua-9808��What Makes Entrepreneurs Enttrepreneurial http:/www.effectuation.org/sites/default/files/documents/what-makes-entrepreneurs-entrepreneurial-sarasvathy.pdf�
http://tiasang.com.vn/-doi-moi-sang-tao/tu-duy-hieu-qua-9808��What Makes Entrepreneurs Enttrepreneurial http:/www.effectuation.org/sites/default/files/documents/what-makes-entrepreneurs-entrepreneurial-sarasvathy.pdf�
http://tiasang.com.vn/-doi-moi-sang-tao/tu-duy-hieu-qua-9808��What Makes Entrepreneurs Enttrepreneurial http:/www.effectuation.org/sites/default/files/documents/what-makes-entrepreneurs-entrepreneurial-sarasvathy.pdf�
http://tiasang.com.vn/-doi-moi-sang-tao/tu-duy-hieu-qua-9808��What Makes Entrepreneurs Enttrepreneurial http:/www.effectuation.org/sites/default/files/documents/what-makes-entrepreneurs-entrepreneurial-sarasvathy.pdf�
http://tiasang.com.vn/-doi-moi-sang-tao/tu-duy-hieu-qua-9808��What Makes Entrepreneurs Enttrepreneurial http:/www.effectuation.org/sites/default/files/documents/what-makes-entrepreneurs-entrepreneurial-sarasvathy.pdf�
http://tiasang.com.vn/-doi-moi-sang-tao/tu-duy-hieu-qua-9808��What Makes Entrepreneurs Enttrepreneurial http:/www.effectuation.org/sites/default/files/documents/what-makes-entrepreneurs-entrepreneurial-sarasvathy.pdf�

Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

K thuat phong van kham pha
khach hang

e Su khéc biét gitta phong van
kham pha khach hang va ban
hang 1a gi? Lam thé nao dé
chung ta x4c dinh dugc dung
van d& khach hang dang gip
phai?

e K¥ nang va cong cu:
Preparing an Interview Guide;
Finding Channels for Customer
Interviews; Customer Interview
Technique; Reading Body
Language; Note Taking
Technique

e Fitzpatrick, Rob, The Mom
Test: How to Talk to
Customers & Learn if Your
Business is a Good Idea When
Everyone is Lying to You,
CreateSpace. 2013

Panh gia viéc di phong van

Séng tao pha v& va Quan ly doi
moi sang tao (Disruptive
Innovation and Innovation
Management)

e Thé nao la sang tao lién tuc?
Sang tao pha vo? Céc loai hinh
sang tao? Lam thé nao dé duy
tri van hoa startup khi cong ty
phat trién? Lam thé nao dé dua
van khoa startup vao nhitng tap
doan/cong ty 1om?

e K¥ nang va cong cu: Analyze
Horizon One businesses
through profit growth; Analyze
Horizon Two businesses
through revenue growth;
Analyze Horizon Three
businesses through validated
Product/Market Fit

® Muc ti€u cia mon hoc 1a gi?
Muc tiéu méi hoc vién 1a gi?
Diém manh va diém yéu?

e Day 1a budc quan trong dé
xay dung van hoa cong ty/cong
ddng ngay tir thoi diém méi
thanh lap.

e Ky ndng va cong cu: Ma tran
2x2; SMART goal, Professional
Development & Establishing
Goals, Peer-to-Peer Coaching,
Rapid Decision Making

eBaer, Drake, Dwight
Eisenhower Nailed A Major
Insight About Productivity,
Business Insider, 2014.
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http://www.trikro.com/downloads/playbook.
http://www.trikro.com/downloads/playbook.
http://www.trikro.com/downloads/playbook.
http://www.trikro.com/downloads/playbook.

Tuén/

Budi Chu dé (chuong) Néi dung Tai liéu
e Khoi nghiép tinh gon 1a gi?
Thé nao la MVP? Thé nao la
phuong phép phat trién khach
khang? Lam thé nao dé giam
thiéu rai ro? * 3] [14]
e Phuong phap khoi nghiép ° Ro} and, Mgeller apd
. . 2 s Thoring, Katja, Design
tinh gon dugc sinh ra dé déap -
, X <2: .. 1. .z | Thinking vs. Lean Startup: A
ung nhu cau d61 maéi phat trien 5
A A Comparison of Two User-
lién tuc cua cac cong ty trong . . :
Giéi thiéu vé 1y thuyét khoi madi truong cd tinh rui ro cao Driven Innovation Strategies,
1 : y iy & " .. |2012 International Design

nghiép tinh gon

Day la cach tiép can vé d6i mai
sang tao khoa hoc: ban dau
chung ta xéac dinh cac gia dinh
kinh doanh (business
assumptions), va danh gia cac
gia dinh nay thong qua m6 hinh
kinh doanh.

e K¥ ndng va cong cu: Rapid
Decision Making & Experiment
Design.

Management Research
Conference, 2012.

https://hbr.org/2013/05/why-t

he-lean-start-up-cha-
ges-everything

7. Gidng vién tham gia gidng day:
CBGD chinh:

CBGD tham gia:
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/Bo mén quan Iy MH: Hé thong dién Pé cuong moén hoc Sau dai hoc
GIAI T{CH HE THONG DIEN NANG CAO
(AVANCED POWER SYSTEM ANALYSIS)
M3 s6 MH: 045111

S6 tin chi: Tc (LT.BT&TH.Ty Hoc): 3 TCHP:

Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
Tiéu luan: 30%

Dbanh gia: ,
Thi cudi ky: 70%

- Mén tién quyét:

- Mo6n hoc truéce:

- Mon song hanh:

- CTPT nganh: K¥ Thuat Bi¢n
- Ma nganh: 60520202

- Ghi chu khac:

1. Muyc tiéu mé6n hoc:

- Cung c6 kién thirc co ban vé phan tich hé thong dién
- Trang bi céc phuong phap trong phan tich hé thong dién
- Cung cap kién thirc chuyén sau vé phan tich hé théng dién

- Cung cip cac cong cy dé phan tich hé théng dién

- Review the basis knowledge of power system analysis
- Provide students methods for power system analysis problems
- Provide students in-depth knowledge in power system analysis

- Provides students tools for power system analysis

2. Néi dung tém t§t mén hoc:

Mon giai tich hé théng dién nang cao nham dé hé théng lai mot s kién co ban va cung cép cac phuong
phap, kién thirc chuyén sau ciing nhu cac céng cu tmg dung trong phan tich hé thdng dién. Céc kién thirc
hoc vién s& tiép nhan bao gdm cac van d& vé hé thong dién, cic phuong phap toan va img dung trong tinh
toan trao luu cong suat va phan tich sy c¢d trong hé thong dién, danh gia trang thai trong hé thong dién
cling nhu mot s cong cu phan mém duoc sir dung trong phan tich hé thong dién. Ngoai ra, hoc vién con
duoc trang bi k¥ ning thuyét trinh va bao cdo théng qua tiéu ludn mon hoc. Noi dung chinh ctia mén hoc
bao gém: Gi0i thi¢u chung vé phan tich hé théng dién, cac ma tran ciu tric va ung dung, phan bd cong
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suat trong h¢ théng dién va cac bién thé, phan tich su ) dung ma tran cAu tric, danh gia trang thai h¢
thdng dién va gidi thiéu cac phan mém mg dung phan tich trong hé thong dién.

The objective of the Advanced power system anslsysis course is to review the basic knowledge and
provide the in-depth mathematical methods, knowledge of the power system analysis as well as
application tools for power system analysis. Students will learn the knowledge including power system
analysis issues, matehmatical methods and application in calculation of power flow and fault analysis in
power systems, state estimation power systems as well as some software used in power system analysis.
In addition, students have also learnt the skills for presentation and writing an scientific report via the
semester project of the course. The main content of the course is outlined as follows: General introduction
of power system analysis, power system configuration matrices and applications, power flow in power
systems and variant problems, emergency analysis of power system using configuration matrices, state
estimation in power systems and introduction of applied software in power system analysis.

3. Tai li€u hoc tap:
[1] John J. Grainger, William D. Stevenson, “Power system analysis”, Mc Graw Hill, 1994.
[2] Hadi Saadat, “Power system analysis”, MC Graw Hill, 1999.
[3] D.P.Kothari and 1.J. Nagrath, Modern power system analysis, 3" ed., McGraw-Hill, Inc., 2004.
[4] George Kusic, Computed-aided power system analysis, CRC Press, 2009.
[5] D.P. Kothari and J.S. Dhillon, Power system optimization, Prentic-Hall of India, 2006.
[6] Leonard L. Grigsby, Power systems, CRC Press, 2007.

[7] HO Van Hién, “Hé thong dién - Truyén tdi va phan phor’, Nha xuat ban Pai hoc Qudc Gia TP.
HCM, 2007.

4. Cac hiéu biét, cac k¥ ning cén dat dugc sau khi hoc mén hoc:

Sau khoa hoc, cac hoc vién co thé:

- Hiéu duoc cac van dé vé phan tich trong hé théng dién

- Ndm duoc cac phuong phap toan Gng dung trong phan tich hé théng dién
- Hiéu va giai quyét bai toan phan b cong suét ciia hé thong dién.

- Hiéu va tinh toan tinh trang khén cép cua hé théng dién.

- Hiéu va danh gia trang thai ctia hé thong dién.

- Hiéu va ap dung cac phan mém tng dung trong phan tich hé thdng dién
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Upon completion of this course, students should be able to:
Understand the issues in power system analysis
- Understand mathematical methods applied to power system analysis
- Understand and solve the power flow problem in power systems
- Understand and calculate the emergency states in power systems
- Understand and estimate the state of power system
- Understand and applied software in power systems analysis
5. Huéng dfn cach hoc - chi tiét cach d4nh gid mén hoc:
* HV phai thuc hién tiéu luAn mon theo nhom hodc c nhan va tham gia thi cudi ky.
* Céch danh gia:
- Tham dy day du chuong trinh:
- Bai tap vé nha :
- Bao cdo cua nhom trong chuong trinh:
- Tiéu luan: 30%
- Thi két thiic mén hoc: 70%

- Phan thi nghiém, thuc hanh (néu c6):

* Students have to do semester project by group or by individual and attend the final exam.
* Grading:

- Class attendant:

- Homework:

- Team project:

- Class project: 30%

- Final exam: 70%
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- Experiment, practice (as possible):

6. Noi dung chi tiét:

Tuln/
Budi

Chu d& (chuong)

Noi dung

Tai li¢u

1,2

Chuong 1: Gi6i thiéu chung vé
phan tich h¢ thong dién

1.1 H¢ thong dién hién dai
1.2 Bao toan cong suét phirc
1.3 Phan tich timg pha

1.4 Phan bd cong suat

1.5 Mb hinh céc phan tir

1.6 Pon vi twong ddi

[11, [2]

Chuong 2: Ma tran tdng din
thanh cai

2.1 Tong dan nut va nhanh
2.2 Nhanh c6 ghép hd cam
2.3 B6 sung ma tran YTC

2.4 Ma tran ndi va YTC

2.5 Phuong phép khir nut lién
tiép

2.6 Thira s6 hoa tam giac

[11, [2], [3]

3,4

Chuong 3: Ma tran tong tré
thanh cai

3.1 Ma tran Y, va Z,¢

3.2 PBinh 1y Thevenin va Z .
3.3 B6 sung Z,.. hién hitu

3.4 Thanh 1ap truc tiép Z.

3.5 Tinh toan cac phan tir Z, tir
YTC r 2 2
3.6 Phép bién do6i bao toan ton
that

[11, [2], [3], [4]

Chuong 4: Phin bd cong suit

4.1 Bai toan phan bd cong suat
4.2 Phuong phap Gauss-Seidel
4.3 Phuong phap Newton-
Raphson

4.4 Pau phan ap may bién ap
4.5 Phuong phap phan lap
nhanh (fast decoupled)

4.6 Phan b6 cong suat “DC”

[11, 2], [3], [4]

Ch}rong 5: Gidi tich tinh trang
khan cap dung Z,

5.1 Thém hodc cit nhanh
5.2 Phép giai ting mang hé
thong lién két

5.3 Giai tich sy ¢6 don

5.4 Giai tich sy cb kép

[11,[2], [3]

11,
12

Chuqng 6: Danh gia trang thai
h¢ thong dién

6.1 Phuong phap binh phuong
cuc tiéu

6.2 Cac dic trung thong ké, sai
s6 va phong doan

6.3 Kiém tra dit liéu xau

6.4 Panh gia trang thai hé thong
dién

[11, [2], [3]
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Tuln/
Budi

Chu d& (chuong)

Noi dung

Tai li¢u

Chuong 7: Giéi thiéu c4c phén

7.1 Chuong trinh ETAP

13, A A n A 41 & 7.2 Chuong trinh PowerWorld
14 g phén phan tich h§ thong |, 3 -y /16 (rinh PSS/ADEPT

¥ 7.4 Matlab Toolbox: Matpower
15 |Trinh bay tidu luan Bao c4o tiéu luan theo nhom

7. Gidng vién tham gia gidng day:
CBGD chinh:

CBGD tham gia:

PGS.TS V& Ngoc Piéu
TS. Nguyén Ngoc Phic Diém
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/Bd mén quan 1y MH: Cung cap dién Pé cuong moén hoc Sau dai hoc
PIEN TU CONG SUAT NANG CAO
(ADVANCED POWER ELECTRONICS)

Mai s6 MH: 045113

Sb tin chi: Tc (LT.BT&TH.Ty Hoc): 3 TCHP:
Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15

o Chuyén can,

. : 30%
project, seminar:

Banh gid: o Kiém tra giva ky:  20%
o Thi cudi ky: 50%

- Moén tién quyét:

- Mo6n hoc truédce:

- M6n song hanh:

- CTDT nganh: K¥ Thuat Bi¢n

- Ma nganh: 60520202

- Ghi chu khac:

1. Muc tiéu mén hoc:
Gi6i thiéu cho sinh vién cac khai niém va tinh toan co ban; cac lfng dung cua thiét bi bién doi cong Suét.

Huong dan sinh vién phan tich, tinh toan, mé phong va thiét ké mach dién tu cong suat, ung dung cac
cong cu hién dai.

Giang day kién thuc diéu khién hién dai lién quan dén cac b bién d6i cong suat lon nhu bo chinh luu
nhiéu xung, ky thuat diéu khién nghich luu 2 bac, ky thut diéu khién nghich luu da bac, ky thuat diéu
khién nghich luu dong di¢n, ky thuat diéu khién chinh luu diéu rong xung, ky thuat diéu khién cac bo
nguén.

Huong dan sinh vién ti€p can cac van dé moi trong dién tu cong suat.

. To introduce students to basic concepts, problem solving and applications of power electronics
converters.

. To guide students to analyze, calculate, simulate and design power converter circuits, using modern
tools.

. To teach students up-to-date control techniques for multi-pulse rectifiers, two-level voltage source
inverter, multi-level voltage source inverter, current source inverter, AC-DC high performance rectifiers,
dc-dc converters and switching power supplies.

. To guide students to study nowadays research results in power electronics field.
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2. N6i dung tém tit mén hoc:

Cac khai ni€m co ban; linh kién ban dan. Phan tich cac bo bién doi cong suat nhu: cac bg chinh luu nhiéu

xung, bo nghich luu ép 2 bac, bd nghich luu ép da bac, nghich luu ddng dién, chinh luu diéu rong xung,
b bién do6i de-dc, cac bo ngudn. Tinh toan, thiét ké va mo phong cac bd bién doi cong suat; cac ung dung

cua dién tu cong suat.

Basic concepts; power electronics devices. Analyse of power electronics converters such as: multipulse

rectifier, two-level voltage source inverter, multilevel voltage source inverter, current source inverter,
pulse width modulation rectifier, dc-dc converter, switching power supply. Simulation of power

electronics circuits. Seminar and

3. Tai liéu hoc tap:

[1] D. Grahame Holmes, Thomas A. Lipo, “Pulse Width Modulation For Power Converters, Principles

and Practice ”, IEEE Press, 2002.

[2] Bin-Wu, “High-Power Converters and AC Drives”, IEEE Press 2006

[3] Daniel Hart, “Power Electronics”, McGraw-Hill Science/Engineering/Math; 1 edition, 2010

Sach tham khao/References

[3] MUHAMMAD H. RASHID, “Power Electronics Handbook”, Academic Press, 2001

4. Céc hiéu biét, cic ki ning cin dat dwge sau khi hoc mén hoc:

Sau khi hoan tit mon hoc nay, sinh vién c6 thé thuc hién:
Tinh toan, thiét ké va mé ph(;ng cac mach dién tu cong Suat.

Phan tich ky thuat diéu khién cac bo bién doi cong suat.

Upon completion of this course, students should be able to:

Design and simulate power converter circuits.

Analyze and synthesize PWM control techniques to control power converters.
5. Huéng dén cach hoc - chi tiét cch d4nh gi4 mén hoc:

Sinh vién can doc sach gido trinh va lam bai tap day du.

Sinh vién can thyc hanh thiét ké va mé phong sir dung cong cu PSIM, MATLAB.

Céch danh gia :
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Chuyén cén, project, seminar: 30%

Kiém tra gitra ky: 20%

Thi cubi ky: 50%

Students should read textbooks and finish all assignments.

Students should practice to design and simulate using PSIM, MATLAB tools.

Grading:

Active study, project, seminar: 30%

Midterm exam: 20%

Final exam: 50%

6. Noi dung chi tiét:

Tuén/
Budi

Chu d& (chuong)

Noi dung

Tai li¢u

1

Gioi thi€éu mon hoc va cac khai
niém co ban

Gioi thiéu moén hoc va cac khai
niém co ban

[1]-[3]

Chuong 1: Cac linh kién ban
dan

Diode

Transistor MOSFET
Transistor IGBT

Thyristor SCR

Gate Turn off Thyristor GTO
Mach bao vé linh kién ban dan
Lam mat linh kién ban din
Mach lai

[1]-[3]

Chuong 2: B chinh Iuu nhiéu
xung

2.1 BY chinh luu ba pha diode
6 xung

2.2 BY chinh luu ba pha diode
12 xung

2.3 B6 chinh luu ba pha diode
24 xung

2.4 BY chinh luu SCR nhiéu
xung

Project 1: Tinh toan thiét ké
va mé phong bd chinh lru
nhiéu xung

[2]
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

4-6

Chuong 3: Ky thuat PWM cho
nghich luu 2 bac

3.1 Ky thuat PWM cho nghich
lwu 1 nhanh (Single-leg
inverter)

3.2 Ky thuat PWM cho nghich
lwu cau H (Two-leg inverter,
H-bridge Inverter)

3.3 Ky thuat PWM cho nghich
luu 3 pha (Three-phase inverter)
3.3.1 Ky thuat PWM dung song
mang

3.3.2 Ky thuat PWM dung
vector khong gian

3.3.3 Ky thuat PWM khac (Ky
thuat diéu khién theo dong dign,
Ky thuat tri¢t tiéu song hai chon
loc, Ky thuat giam dién ap
common mode)

3.4 Ky thuat PWM vung qua
diéu ché (Over-Modulation)

3.4 Higu ung thoi gian chét
(Deadtime Effect)

3.5 B¢ rong xung t6i thiéu va
ky thuat bo xung (Minimum
Pulse Width, Pulse dropping)
3.6 Ky thuat PWM cho nghich
lwu 3 pha 4 nhanh

[1]-[2]

Kiém tra giua ky
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Tuln/
Budi

Chu d& (chuong)

Noi dung

Tai li¢u

8-10

Chuong 4: Ky thuit PWM cho
nghich luu da bac

4.1 K§/ thuat PWM cho nghich
luu 3 bac co diode kep (three-
level NPC Inverter)
4.1.1 Ky thuat PWM dung song
mang
4.1.2 Ky thuat PWM dung
vector khong gian
4.1.3 Ky thugt PWM giam dién
ap common mode
4.1.4 Ky thuat PWM giam t6n
hao chuyén mach
4.1.5 Ky thuat PWM can bang
dién ap diém trung tinh mach dc
4.2 K§/ thuat PWM cho nghich
luu 4 va 5 bac co diode kep
4.3 K§/ thuat PWM cho nghich
Iuu cascade 3 bac
4.4 K§/ thuat PWM cho nghich
Iuu cascade 5 bac
4.5 K§/ thuat PWM cho nghich
luu lai

4.6 Ung dung nghich luu da
bac

Project 2: Tinh toan, thiét ké
va m6 phong nghich hru da bac

[11.[2]

11

Chuong 5: B¢ nghich hru dong

5.1 Ky thuat PWM cho nghich
luu dong dién chuyén mach
cuong buc

5.2 B6 nghich luu dong chuyén
mach tu nhién

[2]-[4]

12

Chuong 6: Cac b By chinh hwu
di€u rong xung

6.1 B chinh Iuu cai thién h¢ s6
cong suat 1 pha

6.2 B chinh Iuu cai thién h¢ s6
cong suit 3 pha

6.3 B6 chinh luu cau 3 pha diéu
rong xung

[11,[2],[4]

13

Chuong 7: Cac b bién d6i khac

7.1 B bién ddi de-dc
7.2 Nguon switching

[31.[4]

14-15

Seminar

Cac chuyén d€ nghién curu phat
trién dién tu cong suat hién dai

7. Giang vién tham gia gidng day:
CBGD chinh:

PGS.TS Nguyén Vin Nho
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CBGD tham gia:

PGS.TS Phan Qudc Diing

43



Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/Bo mon quan 1y MH: Thiét bi dién Pé cuong mon hoc Sau dai hoc
GIAI T{CH MAY PIEN NANG CAO
(ADVANCED ELECTRICAL MACHINE ANALYSIS)

Mai s6 MH: 045112

Sé tin chi: Tc (LT.BT&TH.Tu Hoc): 3 TCHP:
Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
banh gia: : 0%

- Mén tién quyét:

- Mo6n hoc truéce:

- Moén song hanh:

- CTPT nganh: K¥ Thuat bi¢n
- Ma nganh: 60520202

- Ghi chu khac:

1. Muc tiéu mén hoc:

Gidi thiéu dén ngudi hoc cac ndi dung dé dat cac muc tiéu sau:
-Nim virng phuong phap tong quat dé khao sat va phan tich hé thong co dién.
-Xay dung md hinh toan hoc (h¢ phuong trinh dong) cua céc loai may dién co ban.

-Xay dyng md hinh toan hoc (bic cao) cia cac loai may dién c6 dé cap dén cac qua trinh vat 1y
thuc tién anh huong dén qua trinh qua d6: Bao hoa tir, anh hudng dong foucault, siéu qua do. ...

-Nim virng mot vai ky thuét va céng cu dung dé mé phong sy hoat dong ciia may dién.

........................................................................................................ A e
Help learners archive follow aims,

. To grasp firmly the methods to analyze an electro-mechatronic system.

. To build mathematical model (dynamic equation systems) of electrical machines.

. To build mathematical model (high-order models) of electrical machines; where physical

phenomena in practices such as saturation, Foucault current affection, sub-transient etc. are mention.

. To know how to use basic techniques and tools in the simulation of electrical machines.

2. Nbi dung tém tit mén hoc:

Mo6n hoc trinh bay mé hinh dong hoc cua cac may dién. Thong qua mé hinh dong hoc va cac ky thuat moé

phdng cac hién tugng vat 1y trong may dién, qua trinh qué d§ cua may di¢n c6 thé dugc khao sat, nham
lam rd va cung ¢0 cac ly thuyét may dién. Noi dung mon hoc dé€ cap dén cac van dé sau:
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«Céc phuong trinh md ta qua trinh bién ddi nang lugng dién co
*Bai toan khao sat cac qua trinh qua do

«Céc qua trinh qua do cic may khong dong bo

«Diéu khién may khong dong bo

«Céc qua trinh qua d6 ctia may bién ap

«Céc qua trinh qua d6 ctia may dién mot chiéu

*Céac qua trinh qué d6 cac may déng bo lam viée & tde do déng bo

«Céc qua trinh qua d6 cac may dong bo 1am viée ¢ toe do khong dong bo

The course describes dynamic model of electrical machines. Through dynamic model and simulation
techniques for physical phenomena in electrical machines, transients in electrical machines can be
investigated, to clarify and support theories of electrical machines. The course will cover the following
topics:

Dynamic equations of electromechanical power conversion
Investigation of transients in electrical machines

Transients in induction machines

Control of induction machines

Transients in transformers

Transients in DC machines

Transients in synchronous machines at synchronous speed
Transients in synchronous machines at asynchronous speeds
3. Tai li€u hoc tap:

[1] John R. Smith, “Response Analysis of AC Electrical Machines, Computer Models and Simulation”,
John Wiley & Sons, 1990.

[2] John R.Smith, Meng-Jen Chen, “Three-Phase Electrical Machine Systems, Computer Simulation”,
John Wiley & Sons, 1993.

[3] Chee-Mun Ong, “Dynamic Simulation of Electric Machinery”, Prentice Hall, 1997.

[4] P.C. Krause, O. Wasynczuk, and S.D. Sudhoff, “Analysis of Electric Machinery”, IEEE Press, 1995.
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4. Céc hiéu biét, cic ki ning cin dat dwge sau khi hoc mén hoc:

Sau khi hoan tit mon hoc nay, sinh vién c6 thé thuc hién:

Trinh bay m6 hinh dong hoc cua cac may dién.

Minh hoa dugc cac k¥ thuat moé phdng cac hién tugng vat ly trong may dién.

Xay dung va giai thich dugc cac mo hinh may bién ap trong cac khao sat qua do.

Xay dung va giai thich dugc cac mo hinh may mot chiéu trong cac khao sat qua do.

Xay dung va giai thich dugc cac mo hinh méay khong dong bo trong cac khao sat qua do.

Xay dyung va giai thich dugc cac mo hinh may dong bo trong cac khao sat qua do.

Xay dung va giai thich dugc cac mo hinh mé phong qué trinh diéu khién dong co khong dong bo.

Trinh bay v€ mot chu d€ chuyén sau ciia moén hoc (Iam vi¢c theo nhom).

Upon completion of this course, students should be able to:

Describe dynamic models of electrical machines.

[lustrate simulation techniques for physical phenomena in electrical machines.
Build and explain dynamic models of transformers for transient analysis.

Build and explain dynamic models of DC machines for transient analysis.

Build and explain dynamic models of induction machines for transient analysis.
Build and explain dynamic models of synchronous machines for transient analysis.
Build and explain simulation models to investigate control systems of induction motors.
Describe an in-depth topic of the course (team work).

5. Huéng dén cach hoc - chi tiét cch d4nh gi4 mén hoc:

Sinh vién can doc tai liéu, nghe gidng, 1am bai tip va tham gia thuyét trinh day du.
Céch danh gia :

Tiéu luan va thuyét trinh trén 16p: 40%

Thi cubi ky: 60%
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Students should read textbooks, listen to lectures, finish all assignments, and present their project.

Grading:
Class project and presentations: 40%
Final: 60%

6. Noi dung chi tiét:

Tuln/

» A A T
Budi Chu de (chuong) N¢i dung Tai liéu

Co ban vé dién tir va cic
phuong trinh mo6 ta qua trinh
bién d6i nang luong dién co

1.1 Giéi thi¢u

1.2 Vat liéu tu

1.3 Nang luong tur truong tich
trir

1.4 Nam cham vinh cuu

1.5 M0 hinh mach véi cac thong
sO tap trung

1.6 M0 hinh mach véi cac thong
s rai

[11[2][3][4]

huong 2: May bién ap

2.1 Giéi thiéu

2.2 May bién ap 1y tudng

2.3 M6 hinh may bién ap 2 cudn
day

2,3 |11 2.4 M6 phong may bién ap 2 |[1][2][3][4]
cudn day

2.5 Cac diéu kién rang budc
2.6 M6 phong véi diéu kién
mach tir bao hoa

2.7 May bién ap 3 pha
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

4,5

III

Chuong 3: Cac van dé co ban
va phép bién ddi cua may dién
quay

3.1 Co ban

3.2 Van toc dong bod

3.3 Tu thong cuc tir va Suc dién
dong cam tng

3.4 Phan b strc tir dong khong
gian

3.5 Pién cam day quan

3.6 Ngau lyc cia may khe hé
déu

3.7 Phép bién d6i 3 pha

3.8 Phép bién ddi qd0 ap dung
cho duong day

3.9 Vecto khong gian va céac
phép bién ddi

1[2][31[4]

6,7

Chuong 5: May dién dong b
5.1 Co ban

5.2 MO hinh toan

5.3 Dong dién theo tir thong tan
5.4 M6 phong may dién dong
bo

5.5 Cac thong s6 may dién —
tinh toan

5.6 May dién dong bo nam
cham vinh cuu

[11[2][3][4]

8,9

Chuong 5: May dién dong bo
5.1 Co ban

5.2 M6 hinh toan

5.3 Dong di¢n theo tur thong tan
5.4 M6 phong may dién dong
bo

5.5 Cac thong sb may dién —
tinh toan

5.6 May dién dong b nam
cham vinh cuu

[11[2][3][4]

48



g‘fg Chi 43 (chuong) Noi dung Tai liu
Chuong 6: Céc qua trinh qua do
cua may dién mdt chiéu
3.1 Céc quan h¢ co ban
3.2 May van hanh & ché do
dong co ‘
10, 3.3 Méy nhiéu cuc tu
11 Vi 3.4 Trudng hop may ¢ trang [HI2]03104]
thai bién ap
3.5 Ngén mach dot nhién & dau
cuc may 1 chiéu
3.6 Piéu chinh tdc d6 dong co 1
chiéu
Chuong 7 Diéu khién méay
khong dong bo
7.1 Céac phuong trinh co ban
7.2 May lam viéc trong diéu
kién tir thong khong d6i
7.3 May lam viéc trong diéu
= kién V/f khong doi
> | VII 7.4 H¢ truyén dong dung dong [[1][2][3][4]
13 ~ A A
co khong dong bd
7.5 Piédu khién dinh hudng
truong truc tiép
7.6 Piéu khién dinh hudng
truong gian tiép
7.7 Piéu khién ngéu luc truc
tiép
Chuong 8: May dién dong bo
lam viéc trong hé théng dién va
hé truyén dong
8.1 Gioi thigu
14 8.2 Méy dién dong bo 1am viée
) 5’ VII trong h¢ thong dién [1712] 3] [4]
8.3 Mo hinh qua do
8.4 Hé thdng kich tir
8.5 Ngau lyc X04n trén truc
8.6 Hé diéu khién dung may
ddng bod

7. Giang vién tham gia giang day:
CBGD chinh:
CBGD tham gia:

TS. Trinh Hoang Hon

TS. Nguyén Ngoc Tu
TS. Nguyén Quang Nam
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Khoa: Khoa Dién - Dién tir

Khoa/B mén quan Iy MH: Hé thong dién

Truong Pai hoc Bach Khoa - PHQG Tp.HCM

Tp.HCM, ngay ......

Dé cuong mon hoc Sau dai hoc

QUA PO PIEN TU VA ON PINH HE THONG DPIEN
(POWER SYSTEM TRANSIENTS AND STABILITY)

Mi s6 MH: 045115

Sb tin chi: Tc (LT.BT&TH.Ty Hoc): 3 TCHP:
Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
banh gia: 0%
- Mén tién quyét:
- Mo6n hoc truéce:
- Mon song hanh:
- CTPT nganh: K¥ Thuat bi¢n
- Ma nganh: 60520202
- Ghi chu khac:
1. Muc ti€u mén hoc:
Trang bi cac kién thuc vé:
-Qua trinh qua d¢ dién tr
-On dinh tinh hé thong dién
-On dinh dong hé théng dién
-On dinh dién 4p hé théng dién
-Céc bién phap nang cao 6n dién HTD.
........................................................................................................ L

Provides students with knowledge about:

-Electromagnetic transtien process

-Staedy state stability
-Transtient stability

-Voltage stability

- Measures for power system stability enhancements

2. N6i dung tém tit mén hoc:
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Mo hoc trinh bay cac van dé vé qua trinh qua do va 6n dinh trong hé théng dién:

-Mo hinh toan ctia cac phan tir khi khao sat qua trinh qué d6 nhu: dudng dy, may phat, may bién thé,
tai, phuong trinh chuyén dong rotor thé hién trong cac hé don vi khic nhau, y nghia cua duong cong
cong suat goc, kha nang truyén tai.

-Qué d¢ dién tu trong may dién quay: cac loai tir thong chinh trong may dién, phan tng dién tur khi c6
nhiéu, stc dién dong va dién khang qua do, cac thanh phan ctia dong dién stator khi ¢6 ngan mach,
cac thanh phan cua dong dién rotor khi ¢6 ngin mach, cac thoi hiang ciia may phat

-On dinh tinh thong dién: tiéu chuan ning luong cho hé thong dién don gian, phuong phap dao dong
bé, cac phuong trinh dac trung va nghiém cta ching, mot sb tiéu chuén cd dién khdo sat 6n dinh, anh
huoéng cua qua trinh dong hoc trong mach kich, ctia bo diéu chinh kich tir, bd PSS, hién tugng tu dao
dong, 6n dinh hé nhiéu may, dinh thirc ma tran Jacobian va hé s6 tu do trong da thue dac trung.

-On dinh dong hé thdng dién: tiéu chuan dién tich, 4p dung tiéu chuan dién tich khao st cac kich ban
nhiéu cho hé théng dién don gian, thoi gian cit t&i han, On dinh hé nhiéu may, cac phuong phép tich
phan sb, anh huong cua thoi gian cat ngan mach, cta bo ty dong lai

-On dinh dién ap, sup d6 dién 4p, phuong phap phén tich do nhay va phuong phap phéan tich modal,
ranh gidi on dinh, anh huéng ciia OLTC, cia ty dién.

-Ham nang lugng, anh hudng cua FACTS va on dinh hé théng dién

-On dinh khi ¢6 cac ngudn phat dua trén ning luong tai tao: may phat dién gi6 fixed speed va DFIG,
murc do tham nhép cua dién giod

-Céc bién phap nang cao tinh 6n dinh: cac bién phap thiét ké, cac bién phap van hanh.

-Mdt s6 vi du minh hoa vé cac su ¢ the ky dan tdi mat 6n dinh h¢ thong: su ¢c6 mat dién toan b nudce
Phap, su c6 mat dién Newyork, sy co mat di€n 2003 cua My , cua Viét nam nhitng nam gan day

-The mathematic modeling of the elements in stability study: transmission lines (included the distributed
parameters lines), generator, composited load, transformer, the swing equation of rotor in different units,
meaning of the power curve, the limit of transmission

-Electromagnetic transient in rotating machine: the main fluxes in machine, the electromagnetic reaction
with disturbances, transient electromotive force and transient impedance, the component of stator current
in the case of short circuit, the component of rotor current in the case of short circuit, the time constants
of machine

-Steady state stability: the energy criterion for simple power system, the small signal method, the
characteristic equations and their roots, some classical criteria for stability study, influence of dynamic
process in rotor circuits, influence of automatic voltage regulation, influence of PSS, the self oscillation
phenomena, multi machine stability, the determinant of Jacobian and the a, in characteristic equations

-Transient stability: the area criterion, application of this criterion for different disturbances in simple
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power system, critical clearing time (CCT), multi machine stability, the integral-numerical methods,
influence of CCT, influence of autorecloser

-Voltage stability, voltage collapse, the methods of sensitivity and modal analysis, stability margin,
influence of OLTC, capacitor

-The energy function, influence of FACTS

-Stability with existence of renewable resources; fixed speed wind generator and DFIG, the penetration
level of wind generation

-Measures for stability enhancements: design and exploitation measures
-Some famous incidents: French incident, New York incident, incident in the year of 2003 in USA
3. Tai liéu hoc tép:
[1] P. Kundur, 1994 , Power system stability and control, Mc Graw Hill, 1994.
[2] Pai, 2000, Power system dynamics, Mc HII, USA.
[3] La Van Ut, 2006, Phdn tich va on dinh hé thong dién, NXB KHKT, Viét nam

[4]-Nguyén Hoang Viét, Phan thi Thanh Binh, 2003, Ngin mach va 6n dinh trong hé thong
dien NXB DPHQGPHCM, Viét nam

[5]-Bergen A., 1986, Power system Analysis, Prentice-Hall.Inc.

4. Céc hiéu biét, cic ki ning cin dat dwge sau khi hoc mén hoc:

1. Phan biét dugc cac mo hinh toan cia cac phan tir

2. M6 ta dugc qua trinh qua dg dién tir trong hé théng dién
3. Phén tich dugc 6n dinh tinh hé thong dién

4. Phan tich dugc 6n dinh qua d6 hé thong dién

5. Phan tich duoc 6n dinh dién ap

Upon completion of this course, students should be able to:

Distinguish the mathematic modeling the elements in power system.
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Analyze the electromagnetic transient process.
Analyze the steady state stability.

Analyze the Transient stability.

Analyze the Voltage stability

5. Hudng din céch hoc - chi tiét cdch d4nh gi4 mén hoc:

Hoc vién can doc sach gido trinh va lam bai tap day du.

Hoc vién can mo phdng cac bai toan phan tich qua trinh qué dg va 6n dinh trong hé théng dién.
Céch danh gia:

Tham dy ddy du chuong trinh: 10%

Bai tap vé nha : 10%

Béo cao ciia nhom trong chuong trinh:

Tiéu luan: 30%

Thi két thac mén hoc:50%

Tham dy day du chuong trinh

Tiéu luan

Thi cudi khoa

Specify learning course: Students should read textbooks and finish all assignments.
Students should simulate issues of transients and stability analysis in power systems.
Grading:

Class attendant: 10%

Homework: 10%

Team project:

Class project: 30%

Final exam: 50%
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Class attendant

Team Project

Final Exam

6. Noi dung chi tiét:

ludi di¢n

1.5. Phuong trinh chuyén dong
rotor

1.6. M6 hinh ctia cac phan tir
khac trong ludi dién

1.7. M6 hinh may phat cam ung

Tuin/ ) 2 A ‘1ea
Budi Chu dé (chuong) Noi dung Tai liéu
1.1. Mo ta todn hoc cia may
dién dong bd
1.2. Bién d6i d-q
1.3. H¢ don vi tuong doi
O Chuong 1: Mé hinh c4c phi;‘m tir t111:4 M6 hinh b diéu khién kich -

3,4,5

Chuong 2: Qua trinh qué d¢
dién tir

2.1 Cac loai tir thong trong may
dién dong bod

2.2 Qua do dién tir khi c6 ngin
mach 3 pha dau cuc may phat:
khao sat theo nguyén ly tir
thong bt bién

2.3 Qua do dién tir khi c6 ngin
mach ding phuong phap tinh s6
2.4 Qua trinh lan truyén xung
trén duong day-Phuong phap
Bergeron va EMTP

34,5

Chuong 2: Qué trinh qua d¢
dién tr

2.1 Céc loai tur thong trong
méy dién dong bo

2.2 Qua d6 dién tir khi c¢6 ngin
mach 3 pha du cuc may phat:
khao sat theo nguyén ly tir
thong bét bién

2.3 Qua d6 dién tir khi c¢6 ngin
mach dung phuong phap tinh
56

2.4 Qué trinh lan truyén xung
trén duong day-Phuong phap
Bergeron va EMTP

[115[]
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Tuln/
Budi

Chu d& (chuong)

Noi dung

Tai li¢u

6.7,8

Chuong 3: On dinh tinh

3.1. Cac khai niém co ban vé 6n
dinh cua cac hé théng dong:
3.2. Céc phan tich 6n dinh theo
tiu chun ning luong

3.3. Phuong phap dao dong bé
3.4. Anh huéng ciia mach kich
3.5. Anh hudng ciia hé thong
kich tu-PSS

3.6. On dinh hé nhiéu may

3.7. On dinh lugi phan phi khi
c¢6 ngudn phan bd

[1103][4]

9,10,
11

Chuong 4: On dinh dong h¢
thong dién

4.1. Tiéu chuén dién tich

4.2. Mot vai phuong phap tich
phan s6

4.3. Mo ph(;ng dong on dinh hé
nhiéu may

4.4. On dinh luoi co may phat
gio

[1103][4]

12

Chuong 5: Ham niing lrong

.1. Khai nigm

5.2. Khao sat 6n dinh dong h¢
thng dién don gian

5.3. Vidu

[2]

13,14

Chuong 6: On dinh dién 4p

6.1. Khai niém

6.2. Mot vai tiéu chuan on dinh
dién ap khi nhiéu nho

6.3. Sup d6 dién ap

6.4. Xac dinh giéi han mat 6n
dinh

6.5. May phat phan b va 6n
dinh dién ap luoi phan phéi

[11[31[4]

15

Chuong 7: Bién phap nang cao
tinh On dinh h¢ thong di¢n

7.1. Cac vi du vé cac su c6 dién
hinh lién quan toi mét on dinh
7.2. Cac bién phap nang cao 6n
dinh h¢ thong dién

7.3. Anh huong ciia FACTS
7.4. Mb sb su ¢ dién hinh

[31[4]

7. Giang vién tham gia gidng day:
CBGD chinh:
CBGD tham gia:

PGS.TS Phan Thi Thanh Binh
TS. Nguyén Van Liém
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Bién ti
Khoa/Bo mén quan Iy MH: Hé thong dién Pé cuong moén hoc Sau dai hoc
TOI UU HOA VAN HANH HE THONG DIEN
(OPTIMIZATION OF POWER SYSTEM OPERATION)
Ma s6 MH: 045116

S6 tin chi: Tc (LT.BT&TH.Ty Hoc): 3 TCHP:

Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
Bai tap lon: 30%

Dbanh gia: ,
Thi cudi ky: 70%

- Mén tién quyét:

- Mo6n hoc truéce:

- Mon song hanh:

- CTPT nganh: K¥ Thuat Bi¢n
- Ma nganh: 60520202

- Ghi chu khac:

1. Muyc tiéu mé6n hoc:

* Gi6i thiéu cho HV cac kién thirc van hanh tbi wu trong hé thong dién
* Cung cap cho HV kién thirc vé tdi uu hoa va phuong phap ti wu
* Gidi thiéu cho HV céc bai toan tdi wu hoa trong van hanh hé théng dién

* Cung cap cho HV phuong phap luan va phuong phap giai cac bai toan ti uu trong van hanh hé théng
dién.

* Introduce to students the knowledge of optimal operation in power systems
* Provide students the knowledge of optimization and optimization methods
* Introduce to students optimization problem in power system operation

* Provide students methodology and methods for solving optimization problems in power system
operation

2. Néi dung tém t§t mén hoc:

Mon hoc nay nhim cung cip cho HV kién thic vé t6i uu hoa img dung trong viée giai quyét cac bai toan
tdi wu trong van hanh hé théng dién. Mo6n hoc s€ trang bi cho HV cac kién thirc chuyén sau vé ti uu hoa,
cac phuong phap ti uu, cac bai toan tdi uu trong van hanh hé thong dién va ap dung cac phuong phap tdi
wu dé giai cac bai toan tdi wu trong van hanh hé thdng dién. Ngoai kién thirc, HV con dugc hoc cac ky
ning vé trinh bay va viét bdo cdo nghién ctru khoa hoc thong tiéu luan moén hoc. Noi dung chinh ctia mén
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hoc gé)m: Gi61 thiéu chung vé van hanh hé théng dién, kién thuc toan hoc vé tdi wu hoa va céac phuong
phap ti uu dé giai bai toan tdi wu, tng dung cac phuong phap t6i wu dé giai cic bai toan tdi uu trong van
hanh hé thong dién nhu diéu d6 kinh té, diéu dong t6 may, phan bi tdi wu cong suét, diéu do thiry nhiét
va phan tich an ninh trong hé thong dién.

This course is to provide students the knowledge of optimization applied to solving optimization problem
in power system operation. The course will provide students in-depth knowledge of optimization,
optimization methods, optimization problems in power system operation and applications of optimization
methods for solving the optimization problems in power system operation. In addition to the knowledge,
students will learn skills of presentation and writing a scientific report via the semester project. The
detailed content of the course includes: Introduction of power system operation, mathematical model of
optimization and optimization methods for solving optimization problems, application of optimization
methods for solving optimization problem in power system operation such as economic dispatch, unit
commitment, optimal power flow, hydrothermal scheduling and assessment of power system security.

3. Tai liéu hoc tap:

[1] Allen J. Wood and Bruce F, Wollenberg, Power generation, operation and control, Wiley,
1996.

[2] Jizhong Zhu, Optimization of Power System Operation, Wiley, 20009.
[3] D.P. Kothara and J. S. Dhillon, Power System Optimization, PHI, 2006.

[4] Kwang Y. Lee and Mohamed A. El-Sharkawi, Modern Heuristic Optimization Techniques -
Theory and Applications to Power Systems, Wiley, 2008.

[5] Weerakorn Ongsakul and Vo Ngoc Dieu, Artificial Intelligence in Power System optimization,
CRC Press 2013.

4. Céc hiéu biét, cic ki ning cin dat dwge sau khi hoc mén hoc:

Sau khoa hoc, cac hoc vién co thé:

- Hiéu céc vén dé trong van hanh hé théng dién

- Hiéu va nam viing cac van dé vé téi uu hoa va cac phuong phap t6i wu

- Ném vitng cac bai toan tdi uu trong van hanh hé thong dién

- Van dung cac phuong phap toi vu dé giai cac bai toan tdi uu trong van hanh hé thong dién

- Ndm duoc ki ning trinh bay va viét bao céo khoa hoc

Upon completion of this course, students should be able to:
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- Understand the issues in power system operation
- Understand optimization and optimization methods
- Understand the optimization problems in power system operation
- Apply optimization methods for solving optimization problems in power system operation
- Understand and utilize the skills of presentation and writing of a scientific report
5. Hudng dfn cach hoc - chi tiét cach d4nh gid mén hoc:
* HV phai thuc hién tiéu luAn mon theo nhom hodc c nhan va tham gia thi cudi ky.
* Céch danh gia:

- Tham dy day du chuong trinh:

- Bai tap vé nha :

- Bao cdo cua nhom trong chuong trinh:

- Tiéu luan: 30%

- Thi két thiic mén hoc: 70%

- Phan thi nghiém, thuc hanh (néu c6):

* Students have to do semester project by group or by individual and attend the final exam.
* Grading:

- Class attendant:

- Homework:

- Team project:

- Class project: 30%

- Final exam: 70%

- Experiment, practice (as possible):

6. Noi dung chi tiét:
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Tuln/
Budi

Chu d& (chuong)

Noi dung

Tai li¢u

1,2

Chuong 1: Khai ni¢m va dinhg
nghia

1.1 Giéi thiéu

1.2 Céac dinh nghia

1.3 Cac loai tai

1.4 Mot s6 tinh ton

1.5 Van hanh h¢ thong dién

[11, [2]

3,4

Chuong 2: Giéi thiéu v& t6i wu
hoa

2.1 Ham muc tiéu

2.2 Céc bién

2.3 Bai toan t6i uu

2.4 Piéu can dé tdi wu

2.5 Diéu kién du dé t6i uvu
2.6 THi wu hod c6 rang budc
2.7 Tbi wu hoa roi rac

[2], [3], [4]

5,6

Chuong 3: Piéu d6 kinh té

3.1 Pic tinh dau vao-dau ra
3.2 Buong cong chi phi

3.3 Bai toan diéu do kinh té
3.4 Tbn thit trong mang
3.5 Céac phuong phép giai

[11, [2]

7,8

Chuong 4: Diéu dong tb may

4.1 Cac chu ky cua tai

4.2 Cac rang budc trong bai
toan

4.3. Cac phuong phap giai

[11, [2]

Chuong 5: Phan b6 cong sudt
t0i vu

5.1 Han ché cua bai toan diéu
d kinh té

5.2 Téng quan vé phan bd cong
suét

5.3 Mo ta toan hoc bai toan
5.4. Giai bai toan phan bd cong
suét

[11,[2], [3]

6.1 Gidi thi¢u
6.2 Phan loai nha may thuy di¢n

|1 | Chuong 6: Diéu d thiy nhiét {63 Céc bai toan didu do [11. [5]
6.4 Piéu d6 ning luong
6.4 Diéu d6 thury nhiét ngan han
7.1 An ninh trong hé thong
7.2 Céc trang thai an ninh
13, |Chuong 7: An ninh trong hé 7.3 Cac yeu to anh huong dén
14 |théne dié an ninh [1]
ong dien 7.4 Phan tich sy ¢
7.5 Céac hé s6 d6 nhay
7.6 Chon loc su ¢o
15 |Trinh bay tiéu lun Trinh bay tiéu luan theo nhém
7. Gidng vién tham gia gidng day:
CBGD chinh: PGS.TS V& Ngoc Diéu
CBGD tham gia: TS. Huynh Quang Minh
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/Bo mén quan Iy MH: Hé thong dién Pé cuong moén hoc Sau dai hoc
KY THUAT CAO AP NANG CAO
(ADVANCED HIGH VOLTAGE ENGINEERING)
Ma s6 MH: 045117

Sb tin chi: Tc (LT.BT&TH.Ty Hoc): 3 TCHP:

Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
f}?; ;ip va kiém tra 0%

Banh gid: Bai tap 16n: 40%
Thi cubi ky: 40%

- Moén tién quyét:

- Mo6n hoc truédce:

- M6n song hanh:

- CTDT nganh: K¥ Thuat Bi¢n

- Mi nganh: 60520202

- Ghi chu khac:

1. Muc tiéu mo6n hoc:

Tim hiéu cac phuong phap do ludng trong linh vuc dién 4p cao va cac bién phap dé nang cao do chinh
xéc ctia phép do trong linh vuc ndy gitip hoc vién hiéu rd hon vé céc trang thiét bi do luong cao ap trong
thuc té van hanh.

To study the measuring methods in high voltages and the measures for increasing a measurement
accuracy in this field. They help students understanding clearly the high voltage measuring instruments in
practice.

2. N6i dung tém tit mén hoc:

* Gi6i thiéu cho sinh vién vé cac dang song thuong xuat hién trong hé thong dién va cac dac trung quan
trong cua chung.

« Gi6i thiéu mot vai thiét bi phan ap cao thé va cac thiét bi tao cac dang song dong va ap DC, AC va xung
cao thé.

« Gidi thiéu cac phuong phap do luong cao thé va cac bién phap dé nang cao do chinh xac ciia phép do
hay cta thiét bj do cao thé.

This course presents the current and voltage waveforms that frequently occur in power systems and their
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important characteristics.

It presents some high voltages dividers and high voltage and current generators of DC, AC and impulse
and

It also introduces some measuring methods in high voltages and the measures for increasing the accuracy
of measurements or high voltage instruments.

3. Tai liéu hoc tép:
[1] Ho Van Nhat Chuong; “ High Voltage Impulse Measurements” HCMC National University, 2002.
[2] D. F. Warne; "Advances in High Voltage Engineering"; 2004.

[3] A. Haddad and D. Warne; "Advances in High Voltage Engineering"; The Institution of Engineering
and Technology, United Kingdom; 2007.

[4] A. Scherab; “Measurements in High Voltages” ;Moscow Energy-Automation Publisher; 1993.
[5] M. Abdel Salam and Others; “High Voltage Engineering: Theory and Practice” ; 2000.

[6] Stephen J. Sangwine; Todd A. Ali; "Quaternion Fourier Transformations for Signal and Image
Processing"; 2014.

[7] Christian Blatter; "Wavelet for Primer"; 2002.

4. Céc hiéu biét, cac k¥ niing cin dat duoc sau khi hoc mén hoc:

Chuén dau ra chi tiét mon hoc

1 Ap dung céc kién thtrc khoa hoc tu nhién vao cac bai toan ki thuat don gian

2 Hiéu duoc trinh ty thiét ké mot hé théng hodc mdt qué trinh theo yéu ciu & mire d6 co ban nhat
3 Biét vé k¥ nang quan 1y dy an va 1am viéc theo nhém

4 C6 kha nang giai quyét mot van dé ky thuat & mirc d6 co ban mot cach hé thong

5 C6 thé trinh bay van dé k¥ thuat thong qua bao cdo va thuyét trinh

6 Hiéu dugc cac nguyén tdc van hanh va an toan co ban cta cac loai thiét bj dién trong nganh k¥ thuét
dién va hé thong dién

7 C6 nhin nhan toan dién vé nganh ky thudt, cac kién thtrc va to chat can phai trang bi cho k¥ su hé¢ théng
dién, chuyén nganh k¥ thuat cao ap

Course learning outcomes
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1 Applying knowledge of natural sciences in simple engineering problems

2 Understand the design sequence of a system or a detailed process at a basic level
3 Aware of project management and teamwork skills

4 Able to systematically solve technical issues at a basic level

5 Able to present engineering problems in writing and by presentation

6 Understand basic operating principles and safety rules of electricalequipment in electrical engineering
and power system.

7 Acknowledge a comprehensive understanding of engineering, essential knowledge and qualities for
engineers of power system, especially in high voltage engineering.

5. Huéng dfn cach hoc - chi tiét cach d4nh gid mén hoc:
Sinh vién can doc sach gido trinh va lam bai tap day du.
* Cach danh gia :

o Bai tap va bai kiém tra nhanh: 20%

o Bai tap 16n: 40%

o Thi cubi ky: 40%

Students should read textbooks and finish all assignments.
* Grading:

o Homework and quizzes: 20%

o Class project: 40%

o Final: 40%

6. Noi dung chi tiét:
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Tuén/

Budi Chu d& (chuong) Nbi dung Tai liéu
1.1 Gidi thi¢u cac dang song
dién 4p va dong dién thuong
gip trong hé thdng dién
Chuong01: 1.2 Céc thong s6 co ban
1 |Cac dang dién ap va dong dién |1.3 Quan hé giira cac thong s6  |[1], [2], [3], [4]

chuan

thoi gian cia cac dang song
xung chuan

1.4 Pham vi ung dung

1.5 Bai tap

2,3

Chuong 2:
B0 phan 4p do luong kiéu tro

2.1 Khéi niém chung

2.2 Cu tao bd phan ap dién tro
2.3 Ham qua do cua bd phan ap
dién tr&

2.4 Pjc tinh tan s cia B phan
ap dién tro

2.5 Pham vi tng dung cua bo
phan éap dién tro

2.6 Baitap

2.7 Thao luan

[11, [2], [3], [4], [6]

4,5

Chuong 3:
B6 phan ap do luong kiéu dung

3.1 Khai niém chung

3.2 CAu tao bod phan ap dién
dung

3.3 Ham qua dd cua bo phan ap
dién dung

3.4 Pic tinh tan sb cua bd phan
ap dién dung

3.5 Pham vi ung dung cta bo
phan &p dién dung

3.6 Bai tap

3.7 Thao luan

[11, [2], [3], [5], [6]

6,7

Chuong 4:
B6 phan ap do luong kiéu
dung-tro

4.1 Khai niém chung

4.2 Chu tao bd phan ap dién
dung-tro

4.3 Ham qua do cua bd phan ap
dién dung-tro

4.4 Pic tinh tan s cia BO phan
ap di¢n tro

4.5 Pham vi tng dung cua bo
phan &p dién dung-tr&

4.6 Bai tap

4.7 Thao luan

[1], [2], [3], [6]
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

8,9

Chuong 5: :
Phan tir dién 4p thap cua cac bd
phan ap

5.1 Khai niém chung

5.2 Anh huéng cua cable do
5.3 So 6 cac phan tir nhanh
dién 4p thip cuia b phan ap
5.4 So d6 Burch

5.5 Lua chon dac tinh va thuc
hién ciu tric cac phan tir dién
ap thap

5.6 Céc thiét bi chi thi

5.7 Bai tap

5.8 Thao luan

[11, [2], [31 [5]

10,11

Chuong 6:
Nghién ctru thiét bi do bang
phuong phép dac tinh tan so

6.1 Khai niém chung

6.2 Tim hiéu bién d6i Fourier
va Wavelet.

6.3 Pho tan sd ciia cac dang
xung tiéu biéu trong hé théng
dién

6.4 Phé tan s6 ctia thiét bi do
6.5 Ung dung dic tinh tan s6 -
bién d6 va tan s - pha

6.6 Bai tap

6.7 Thao luan

[11, [4], [5], [6], [7]

12,13

Chuong 7:
May phat dién ap cao va dong
cao

7.1 May phat dién ap cao DC
7.2 May phat dién ap cao AC
7.3 May phat xung dong cét
7.4 May phat xung sét

7.5 May phat xung dong 1on.
7.6 Bai tap

7.7 Thao luan

[2], [31, [4], [5]

14,15

Chuong 8:
Po luong cao ap

8.1 Do dién cao &p DC

8.2 Po dién cao ap AC va xung
8.3 Po dong DC, AC va xung
8.4 Do phong dién cuc bod

8.5 Po dién tich khong gian
8.6 Do dién ap va dong cao
bang dao dong ky

8.7 Sai s6 trong do ludong dién
ap cao

8.8 Bai tap

8.9 Thao luan

[11, 2], [3], [4]

7. Giang vién tham gia gidng day:

CBGD chinh:
CBGD tham gia:

PGS.TS H) Vin Nhat Chuong
TS. Pham Dinh Anh Khoi
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir

Khoa/Bd mén quan Iy MH: Hé théng dién bpé cuong mon hoc Sau dai hoc
THI TRUONG PIEN
(POWER SECTOR UNDER DEREGULATION AND
RESTRUCTURING)
Mi sb MH: 045118
Sb tin chi: Tc (LT.BT&TH.Ty Hoc): 3 TCHP:
Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
Bao céo Tiéu luan: i 50%
Danh gia: ,
Thi viét: 50%

- Mén tién quyét:

- Mo6n hoc truéce:

- M6n song hanh:

- CTPT nganh: K¥ Thuat Bi¢n
- Ma nganh: 60520202

- Ghi chu khac:

1. Muyc tiéu mé6n hoc:

1. Cung cip cho ngudi hoc tim nhin va xu huéng méi trong thi truong dién / niang luong
2. Cung cap cho ngudi hoc cac khai niém vé thi truong dién / nang luong trong méi truong canh tranh
3. Cung cap cho ngudi hoc nguyén 1y van hanh ctia hé théng dién trong méi trudng canh tranh

4. Trang bi cho ngudi hoc kha nang phan tich thi truong dién Viét Nam

1. Introduce perspectives and new trend of power market
2. Introduce concepts of power market in a competitive environment
3. Introduce principle of power system operation in a competitive environment

4. Participants can analyze Vietnam power market

2. N§i dung tém tit mén hoc:

Mon hoc thi truong dién gidi thiéu cac kién thirc co lién quan dén thi truong dién va nang luong trong bdi
canh hé thong dién phat trién: phai cung cép ning luong dién véi chit lugng va do tin cay cao hon nhung
v6o1 muce gia hop 1y hon.
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Noi dung mén hoc tap trung vao cac chu dé chinh sau: phan tich tam nhin va cic xu hudng cua thi truong
dién / nang luong, thi trudng dién truyén théng va thi truong dién canh tranh, co cdu cua hé thong dién
trong moi trudng canh tranh, van hanh hé théng dién trong thi truong canh tranh va phan tich thi truong
dién Viét Nam.

Céc k¥ nang chinh trang bi cho nguoi hoc: hiéu vé co cdu cua hé thong dién trong méi trudng canh
tranh, hiéu cac mo hinh hé théng dién trong moi trudng canh tranh trén thé gioi, hiéu vé van hanh hé
thng dién trong moi truong canh tranh, hiéu vé gia truyén tai dién trong méi trudng canh tranh, hiéu vé
thi truong dién Viét Nam

This course introduces knowledge of power market in a perspective in which the power system scale is
continuously increasing: power should be delivered with higher quality and reliability but at reasonable
price.

The main content of this course focuses on following topics: analysis of perspectives and new trend of the
power market, regulation and deregulation electricity/power market, structure of power systems in a
competitive environment, power system operation in a competitive power market and analysis of Vietnam
electricity market.

Learning skills of participants after this course: understand structure of power systems in a competitive
environment, understand different power system models in competitive environment around the
world, understand power system operation in a power market, understand transmission pricing and
analyze Vietnam electricity market

3. Tai liéu hoc tap:

[1] L. L. Lai, 2001, Power System Restructuring and Deregulation: Trading, Performance and
Information Technology, John Wiley & Sons, USA

[2] S. Stoft, 2002, Power System Economics: Designing Markets for Electricity, IEEE Press, USA

[3] M. Shahidehpour, H. Yamin and Z. Li, 2002, Market Operations in Electric Power Systems:
Forecasting, Scheduling, and Risk Management, IEEE Press, USA

[4] D. Kirschen and G. Strbac, 2004, Fundamentals of Power System Economics, Wiley Inc., USA

[5] C. Harris, 2006, Electricity Markets: Pricing, Structures and Economics, John Wiley & Sons, USA

4. Cac hiéu biét, cac k¥ niing cén dat dugc sau khi hoc mén hoc:

1. Hiéu vé co cAu ctia hé thong dién trong moi trudng canh tranh (Cac md hinh hé thong dién trong moi
truong truyén théng va canh tranh, Cac phan tir hé thong dién trong moi truong canh tranh, Cac giao dich

thuwong mai, Ly thuyét tro choi va chién luge dau thau gia, Cac dang hop dong giao dich)

2. Hiéu cac mo hinh hé thong dién trong méi truong canh tranh trén thé gigi (Chau My, Chau Au, Chau
Uc va Chéau A)
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3. Hiéu vé van hanh hé théng dién trong moi trudng canh tranh (Van hanh hé théng dién trong moi trudng
truyén théng, Van hanh hé thong dién trong moi truong canh tranh)

4. Hiéu vé gia truyén tai dién trong moi truong canh tranh (Cac mé hinh gia, Cac phuong phap tinh gia)

5. HIéu vé thi trudng dién Viét Nam

1. Understand structure of power systems in a competitive environment (Different power system models
in traditional (regulated) and competitive (deregulated) environments, Components of restructured

systems, Trading Arrangements, Game Theory and Optimal Biding Strategies, Forward, Future and

Option Contracts)

2. Understand different power system models in competitive environment around the world (America,

Europe, Australia and Asia)

3. Understand power system operation in a power market (Operation in traditional

environment, Operation in competitive environment)

4. Understand transmission pricing (Transmission pricing paradigms, Transmission pricing

methodologies)

5. Understrand Vietnam electricity market

5. Hudng din cich hoc - chi tiét cach d4nh gid mon hoc:

Nguoi hoc can doc sach tham khdo, tim thém bai bao lién quan va hoan tat cac bai ti€u luan dugc giao

Cach danh gia: Tiéu luan: 50%, Thi cudi ky: 50%

Learning strategies & Assessment Scheme:

Participants should read textbooks, search relevant papers and finish all assignments

Assessment: Class project/presentation: 50%, Final examination: 50%

6. Noi dung chi tiét:
A
ll;‘fg Chit 3 (chwong) Noi dung Tai ligu

Khai niém co ban vé thi truong
1 |dién canh tranh

Tam nhin va xu thé méi trong
thi truong dién va nang lugng
Tu nhan hoéa va canh tranh
Pong lyc tai cAu triic cong
nghiép nang luong

Phan chia cac khau san xut,
truyén tai va phan phdi

[11,[2]
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

2-3

Céc mo hinh thi truong dién
canh tranh

Cac phén tir cia hé théng dién
trong thi truong canh tranh
Cong ty van hanh dc lap
(Independent System Operator -
ISO): Chtrc nang va trach
nhiém

Céc giao dich thuong mai (thi
truong chung, giao dich song
phuong, da phuong)

Heé thong truyén tai mé

Qué trinh phat trién trén thé giéi

[11, [2], [3], [4]

4-5

Kinh nghiém qudc té

Céc mo6 hinh ¢ chau My
M5 hinh & chau Au

Cac mé hinh & chau Uc
Céac mb hinh & chau A

(2], [3]

6,7

Thi truong giao dich

Ly thuyét tro choi va cac chién
lwgce ddu thau gia

Gia thoi diém

Céc dang hop dong Forward,
Future va Option

[2], [31, [5]

8-9

Van hanh va diéu khién

MBoi trudng truyén thong va
canh tranh

Quan 1y ngh&n mang truyén tai
Dung luong truyén c6 sin

Céac dich vu phu thuoc

(2], [3]

10-11

Gia truyén tai

Cac phuong phap truyén tai
Céc cach tinh gia

Céc giai phap tinh gia bién cho
truyén tai ngan va dai

[11, [3]

12-15

Trinh bay tiéu luan

Ngudi hoc trinh bay tiéu luan
theo chu dé duoc giao hay dé
xut, bao gdm céc chu dé lién
quan dén thi truong dién Viét
Nam

[11, [2], [3], [4], [5]

7. Gidng vién tham gia gidng day:
CBGD chinh:

CBGD tham gia:

PGS.TS V5 Ngoc Piéu

TS. Nguyén Vin Liém

TS. Nguyén Ngoc Phuc Diém
TS. Pham Binh Anh Khoi
TS. Lé Ky
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/Bo mén quan Iy MH: Hé thong dién Pé cuong moén hoc Sau dai hoc
QUY HOACH HE THONG DIEN
(POWER SYSTEM PLANNING)

Mi s6 MH: 045119

S6 tin chi: Tc (LT.BT&TH.Ty Hoc): 3 TCHP:

Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
tiéu luan: 50%

Dbanh gia:
Thi: 50%

- Mén tién quyét:

- Mo6n hoc truéce:

- Mon song hanh:

- CTPT nganh: K¥ Thuat Bi¢n
- Ma nganh: 60520202

- Ghi chu khac:

1. Muyc tiéu mé6n hoc:

Gitip hoc vién ndm rd ndi dung thyc hién tién trinh quy hoach;
Trang bi cho hoc vién céc kién thirc can thiét lién quan dén viéc thuc hién quy hoach hé théng dién.
Trang bi cho hoc vién kién thirc tong quan vé phat trién hé théng dién;

Trang bi cho hoc vién cac phuong phap giai quyét cac bai toan quy hoach hé théng dién.

________________________________________________________________________________________________________ i
. Help students understand the contents of the planning process;
. Provide the students with necessary knowledge related to the implementation of electrical
system planning.
. Provide students the general knowledge about the development of the power system;
. Provide students the methods of solving problems of power system planning.

2. N§i dung tém tit mén hoc:

Mbn hoc niy trang bi cho vién cc vin d lién quan cén thiét dén quy hoach dién:
« Kién thirc thyc hién mot quy hoach néi chung va hé thong dién noéi riéng gdm: cac ndi dung chinh cin
thiét cua mot quy hoach; céc van dé can phai thuc hién trong mot quy hoach; cac can ctr dé thuc hién quy

hoach...

« Cac kién thirc tong quan vé tinh hinh phat trién trong cac linh vyc kinh té, linh vuc ning luong noi
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chung va ning luong dién noi riéng... & Viét nam va trén thé gidi trong nhitng nim gan ddy va xu hudng
phat trién ning luong, ning luong dién trong twong lai lam co so cho viée 1ap quy hoach hé théng dién.

« Kién thtrc vé mé hinh t6 chirc quan ly h¢ théng dién Viét nam hién nay.

« Cac ndi dung va phuong phap danh gia hién trang, trong d6 c6 danh gia dén quy hoach di thyc hién
trude day.

« Cac phuong phap giai quyét cac van dé khi lap quy hoach nhu thu thap dit liéu, thong ké, du béo. ..

« Céc kién thuc lién quan dén cac dang dau tu khac nhau nhu BOT, IPP, von ODA, cac van vé vé tai
chinh.

« Cac kién thirc lién quan dén chi tiéu ky thuat, kinh té cac nguén phat dién khac nhau: nhiét dién hoi
nudc, nhiét dién tua bin khi, tua bin khi hdn hgp, thity dién, thuy dién tich ning, ning lugng tai tao... Cac

dac thu trong hoat dong cuia ting loai ngué)n phat dién khéac nhau.

« Cac kién thirc vé k¥ thuat, kinh té cta ludi dién truyén tai va ludi dién phan phdi, cac dic thu chinh cia
ludi truyén tai va ludi phan phdi.

* Kién thirc vé do tin cdy, d0 du trlt, on dinh cung cap dién, cac chi tiéu li€n quan dén do tin cdy cung cap
dién.

« Cung cap cho hoc vién cac phuong phap giai quyét cac bai toan quy hoach.
Mon hgc trinh bay:
- Su phat trién ning luong va dién ning trén thé gidi va & Viét nam.

- Cac ndi dung chinh can phai thuc hién trong mdt dé an quy hoach néi chung va quy hoach h¢ théng dién
noi riéng.

- Vén dé vé danh gia hién trang trong quy hoach hé théng dién.

- Phuong phép xac dinh cac chi tiéu kinh té k¥ thuat trong quy hoach hé thdng dién.
- Dy béo trong quy hoach.

- Cac van d¢é lién quan dén quy hoach ngudn.

- Cac vén dé lién quan dén quy hoach luéi.

- Céc bai toan quy hoach.

This course provides students with relevant issues related to electrical system planning:

* Knowledge of the implementation of a general planning and the power system in particular,
including the essential contents of a planning; Issues to be implemented in a planning; The bases
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for implementing the planning project...

* Overview of development situation in economic sectors, energy sectors in general planning and
electricity power planning in particular ... in Vietnam and in the world in recent years and the
overview of future trends in energy and power systems as a basis for the implementation of the
power system planning.

» Knowledge of current organizational structure of Vietnam's power system management.

» The contents and methodologies for assessing the status quo, including an assessment of the
planning that has been carried out in the past.

* Methods for solving planning problems such as data collection, statistics, forecasting ...

» Knowledge related to different types of investments such as BOT, IPP, ODA... and the financial
issues.

* Knowledge related to technical specifications, economics of different sources of power
generation: steam turbine, gas turbine, thermal power plant, combined cycle power plant, hydro
power plant, pumped hydroelectric energy storage, renewable energy... The characteristics of the
operation of different types of power generations.

* The technical and economic knowledge of transmission systems and distribution grids, the main
characteristics of transmission grids and distribution grids.

» Knowledge of reliability, reserve capacity, supply stability, indicators related to power supply
reliability.

* Provide students with methods to solve the planning problems.
Subject presented:
- The development of energy and electricity in the world and in Vietnam.

- The main contents should be implemented in a planning project in general and electrical system
planning in particular.

- The issue of assessing the current situation in power system planning.

- Methods of determining economic and technical indicators in the electricity system planning.
- Forecasts in planning.

- Issues related to source planning.

- issues related to grid planning.

- Planning problems.

3. Tai li¢u hoc tép:
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[1] Tran Dinh Long, “Qui hoach Phat trién Nang luong va dién Iuc”; NXB Khoa hoc va k¥ thuat

[2] Nguyén Lan Trang, “Quy hoach Phat trién hé théng dién”; NXB Khoa Hoc va K§ Thuat Ha noi

[3] Panh gi4 do tin cay trong HTD — Nguyén Hoang Viét, 1992.

[4] X.Wang, J.R.McDonald, “Modern Power System Planning”, McGraw-Hill, 1994

[5] Sheblé, Gerald B. “Power system Planning (Reliability)”, The Electric Power Engineering Handbook
[6] Roy Billinton, “Reliability evaluation of power system” -2000

[7] Richard E. Brown, “Electric power distribution reliability ” -2002

[8] Vién nang luong, “Pé 4n Quy hoach phat trién dién luc quoc gia, giai doan 2011-2020 c6 xét dén
2030"-2010

[9] Vién ning luong, “ Quy hoach diéu chinh phat trién dién Iuc quéc gia, giai doan 2016-2020 c6 xét
dén 2030”- 2016.

[10] Bo Cong Thuong, “ Thong tu 43/2013/TT-BCT , Quy dinh ndi dung, trinh tir, thu tuc Iap, tham dinh,
phé duyét va diéu chinh Quy hoach phat trién dién Iuc”- 2013

4. Cac hidu biét, cic k¥ ning cin dat dugc sau khi hoc mén hoc:

- Cac ndi dung chinh can phai thuc hién trong mat dé an quy hoach h¢ théng dién.

- Phuong phap xac dinh céc chi tiéu kinh té ky thuat trong quy hoach hé théng dién va céac chi tiéu ddi véi
hé théng dién hién tai cua Viét nam.

- Cac phuong phap dy bao trong quy hoach hé théng dién.
- Céc van d¢ ky thuat va kinh té ‘lién quan dén quy hoach ngudn.
- Cac van dé ky thuat va kinh té lién quan dén quy hoach luéi.

- Céc dang bai toan quy hoach va cac phuong phap giai thong dung.

-The main content should be implemented in a scheme of electrical system planning.

- The method of determining the economic and technical indicators in the electricity system
planning and criteria for the current electricity system of Vietnam.

- Forecasting methods in power system planning.
- Technical and financial issues related to source planning.

- Technical and economic issues related to grid planning.
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- Types of planning problems and common solutions.

5. Huéng din cich hoc - chi tiét cach d4nh gid mon hoc:

Sinh vién can doc sach gido trinh va tham khao céc tai li¢u lién quan

Céch danh gia :

Tiéu luan: 50%

Thi cubi ky: 50%

Students should read textbooks and references

Grading:

Class project: 50%

Final exam: 50%

6. Noi dung chi tiét:

Tuén/
Budi

Chu d& (chuong)

Noi dung

Tai li¢u

1.2

Su phat trién hé théng ning
lugng

1. Qua trinh phat trién hé
thdng niang luong
2. Tinh hinh ning luong trén thé
gidi
3. Tinh hinh nang luong cia
Viét nam.
4. Chinh sach vé ning luong.

5. Quan ly va diéu khién hé
thdng niang luong

[11 2] [4] [5] (8]

3.4

Tépg quat yé quy hoach phat
trién h¢ thong dién

1. Phuong phép luan

2. Muyc tiéu cua quy hoach

3. Nhitng ndi dung chinh vé quy
hoach

4. Cac rang budc trong quy
hoach.

[11 2] [8]

5,6

Du béo nhu cu dién niing va
phu tai

1. Khai ni¢m chung
2. Dy béo nhu céu dién ning
3. Dy bao d6 thi phu tai

4. Co s¢ dir liéu cho du bao

[11[2] [4] [5] (8]
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Tuén/

Budi Chu dé (chuong) Noi dung Tai liéu
1. Khai nién chung
2. Cac nguon nang luong so
cap
78 |Quy hoach ngu(}‘)n phét dién 3. Céc loai nha may dién [1][2] [4] [5] [8]

4. Phan b cong suit cac nha
may dién

5. Tinh ton t6i ru ngudn
cap dién

9,10

Quy hoach hréi dién

1. Khéi niém chung
2. Céc phuong phap quy hoach
ludi dién
3. Bai toan chon cip dién ap
4. Tinh toan cdu triic tdi uu
ludi dién

5. Quy hoach mang di¢n
phan phbi

[11[2] [4] [5]1 18]

11,
12

Céc van dé pht trién ddng bd
trong quy hoach hé thong dién

1. Khai niém chung
2. Phat trién hé théng thong tin
lién lac
3. Phat trién hé thong diéu kién
4. Pao tao va phat trién ngudn
nhan Iuc

5. Nghién ctru ing dung cong
nghé maoi

[11[2] [8]

13,
14

Cac phuong phép giai bai toan
quy hoach

1. Khai niém
2. Quy hoach tuyén tinh
3. Quy hoach sb nguyén
4. Quy hoach phi tuyén
5. Quy hoach dong

[1T12] [4] [5]

15

Phan tich kinh t& tai chinh

1. Khai niém chung

2. Phuong phap phan tich kinh
té tai chinh

3. Phén tich va danh gia dy an

[1] 2] [8]

7. Giang vién tham gia gidng day:
CBGD chinh:
CBGD tham gia:

TS. Tran Hoang Linh

TS. Huynh Quang Minh
TS. Nguyén Nhat Nam
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Mai truong va Tai nguyén
Khoa/Bo mén quan Iy MH: Hé Thong Thong Tin Mbi Truong va Pé cuong moén hoc Sau dai hoc
Tai Nguyén

GIS UNG DUNG TRONG HE THONG DIEN
(GIS AND APPLICATIONS IN POWER SYSTEMS)
Mi sé MH: 105070

S6 tin chi: Tc (LT.BT&TH.Tu Hoc): 3 TCHP:

Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
Bai tap: 10% : 10%

Dénh gia: Tiéu luan: 30% i 30%
thi: 60%  60%

- Moén tién quyét:

- Mo6n hoc truédce:

- M6n song hanh:

- CTDT nganh: K¥ Thuat Bi¢n
- Ma nganh: 60520202

- Ghi chu khac:

1. Muc tiéu mo6n hoc:

- Cung cip kién thuc vé tng dung GIS trong quan 1y hé thdng dién; phat trién du an GIS dam bao thong
tin chinh xac vé hé théng phan phbi dién.

- Trang bi cho hoc vién k¥ ning tng dung GIS trong cai tién cong tac thiét ké, xay dung va bao tri dé van
hanh hé thong phan phdi dién hiéu qua.

- Tao cho hoc vién kha ning xay dung va quan 1y du 4n GIS phu hop trong quan 1y hé théng dién

- Understanding of the principle of GIS approaches for power system management; GIS project is
developed to ensure that accurate information about the power distribution system.

- The skills in using GIS will allow improvements in the design, construction and maintenance of the
system that will make the distribution of power more effective.

- How to create a project of management approaches by using GIS technology

2. N6i dung tém tit mén hoc:

- Hiéu duoc va nam vitng khai niém vé tng dung GIS trong hé thong dién; phuong phap phan loai va
danh gia dir liéu, ciing nhu tao ra thong tin dé tra 16i cic cau hoi cu thé trong cong tac quan 1y.

- Xay dung duoc hé thong tng dung GIS phuc vu phat trién bén viing hé théng dién va giam sat tich hop
trong du bao va phan tich .
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- Giai phap GIS tao co s¢ dir li¢u va ban dd truc tuyén trong hé théng phan phéi dién

- Tao céac cong cu ho trg giam sat thict bi va an toan hanh lang ludi dién

- Understanding of the principle of the GIS application in power system; data classification and
evaluation methods as well as creating information that is often sufficient to answer for specific
management issues.

- Establishing an GIS system for sustainable development of power system and integrated monitoring for
forecast and electrical analysis.

- GIS solutions for creating on-line map and database of the power distribution system.
- Creating tools in monitoring the physical facilities and the power-line safety corridor
3. Tai liéu hoc tép:

[1] Bang van Dtic. H¢ tbéng thong tin dia ly. NXB KHKT. Ha Noi, 2001

[2] D.F. Marble and D.J. Pequet, Managing GIS Projects, 2012

[3] George B. Korte, Geographical Information System, 1997

[4] Rolf A.de By, Principles of Geographical Information System, Texbook, 2001

[5] Paul A. Longley, Michael F. Goodchild, David J. Mauire, David W. Rhind, Geographic Information
Systems and Science, John Wiley & Sons, 2005.

4. C4c hiéu biét, cic k¥ niing cin dat dugc sau khi hoc mén hoc:
- Hoc vién nam dugc ¢t 161 ctia van dé ung dung GIS trong hé thong dién.
- C6 k¥ nang thuc hanh str dung cac cong cu GIS trong cac ung dung

- Biét cach thu thap cac tai liéu, phan tich tinh hinh, danh gia nhitng mat khiém khuyét ton tai trong hé
thdng phan phbi dién.

- Nam vitng cac giai phap cap nhat thong tin trong Gng dung GIS

- Phat trién tu duy giai quyét cac van dé lién quan ting dung GIS trong hé thdng dién

- Understand the core issues of GIS application for power system
- Experimental skills and comprehend main tools in GIS applications

- Advanced understanding the methods in collection of documents, analyzed the situation that exists in
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the exploitation of the power distribution system.
- Update information in the field of GIS for topics solutions
- Develop critical thinking in the problem solving of GIS application for power system
5. Huéng dfn cach hoc - chi tiét cach d4nh gid mén hoc:
Cic hoc vién phai ¢6 USB dé sao chép di liéu.
MGi t6 thurc hanh c6 tir 3-4 hoc vién va cir mét to truéng dé soan céc bai thuc tap theo chii dé
Céch danh gia:
Tham dy day du chuong trinh: lam bai tip ... cham diém chuyén can (10%)
B4o cao tiéu luan: 30% (ndp bai bao cio vao ky thi cudi ky)
Thi két thic mén hoc: 60%

Diéu kién cam thi: khéng ndp bdo cdo tiéu ludn

Specify learning course Students must have a USB to copy the GIS data provided by lecturer, each of

learning from 3-4 students and appoint a spokeman to compose practical lessons by topic

Grading:

Class attendant:

Homework: (10%)

Individual essays: must submit reports at final exam (30%)
Final exam: 60%

Notes: must submit reports

6. Noi dung chi tiét:
Ay
Tudn, Chu 42 (chuong) Nbi dung Tai lidu
Buoi
1.1 Khai niém GIS trong quan
v [1]
1 |Chuong I: Giéi thigu 1.2 Hé théng thong tin quan 1y 2]
1.3 Nhu cau tng dung GIS
trong nganh dién
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Tuin/ ) 2 A -
Budi Chu dé (chuong) Néi dung Tai liéu
2.1 Co s6 toan hoc ban dd
243 Chuong II: 2.2 MO hinh dir li¢u khong gian |[2]
Co s& toan hoc 2.3 MO hinh dir liéu thudc tinh  |[3]
3.1 Cau tric dir li¢u khong gian
3.2 Ciu tric dit ligu thudc tinh
445 Chuong III: 3.3 M6 hinh quan Iy co so dit  |[2]
MG hinh co sé dit li¢u GIS liu [3]
4.1 Phan tich don 16p trong GIS
4.2 Phan tich mang
4.3. Phan tich da ti€u chi tron 2
o |Chame Ve “ls
4.4. Phan tich tuong quan [4]
khong gian
4.5 Hé ho tro ra quyét dinh
5.1 Phat trién dy 4n GIS
8 82‘;3‘;? X‘ 4. GIS 5.2 Quan 1y va van hanh 2]
y Qe 5.3. Danh gia du 4n GIS
6.1 Nguyén ly
6.2 Phuong phép xay dung co
Chuong VI: s¢ dir ligu [2]
9+10 |Ung dyng GIS trong hé thong |6.3. Ung dung GIS trong quan  |[3]
dién 1y tai san [5]
Thuc hanh tng dung GIS
(ArcGIS software)
6.4. Ung dung GIS trong quan
1y khach hang
Chuong VI: . . s
+1 |7 . )
112 1 Ung dung GIS trong hé théng SHSang dung GIS trong quan ly qu
dién fhuc hanh ting dung GIS
(ArcGIS software)
. 6.7 Ung dung GIS trong quan ly
13+1 %huong VL A X hanh lang an toan luéi dién [4]
4 d'l}rgl dyng GIS trong h thong Thyc hanh tng dung GIS [5]
& (ArcGIS software)
- Noi dung bao céo tiéu
luan/thuc hanh
- Huéng dan HV: Chon chu dé,
15 |Ontap Phuong phap tong hop xur ly
chuyén de GIS: tir dit van dé
dén phuong phap tng dung

7. Gidng vién tham gia gidng day:
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CBGD chinh:
CBGD tham gia:

PGS.TS Lé Van Trung
TS. Lam Pao Nguyén
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/Bo mén quan Iy MH: Hé thong dién Pé cuong moén hoc Sau dai hoc

TRUYEN TAI XOAY CHIEU LINH HOAT (FACTS) VA MOT CHIEU
(HVDC)

(FACTS AND HVDC)
Mi s6 MH: 045120

Sb tin chi: Tc (LT.BT&TH.Ty Hoc): 2 TCHP:
Sb tiét -Téong: 45 LT: 30 BT: 0 TH: 0 DA: BTL/TL: 15

f}?; ;ip va kiém tra 0%
Banh gid: Bai tap 16n: 40%

Thi cubi ky: 40%
- Moén tién quyét:
- Mo6n hoc truédce:
- M6n song hanh:
- CTDT nganh: K¥ Thuat Di¢n
- Mi nganh: 60520202
- Ghi chu khac:

1. Muc tiéu mo6n hoc:

- Gi6i thiéu cho sinh vién cac bai toan gip phai trong hé théng truyén tai dién hién nay, tir 36 dwa dén nhu
cau st dung hé théng truyén tai xoay chiéu linh hoat (FACTS) va truyén tai dién mot chiéu cao ap
(HVDC) .

- Giang day sinh vién thanh phan va ciu tao, nguyén 1y 1am viéc, cac dic tinh, mé hinh toan, va cac tng
dung cua cac loai thiét bi FACTS khéac nhau va HVDC trong hé théng dién.

- To introduce students to problems encountered in power transmission systems, which lead to a
need of using flexible AC transmission systems (FACTS) and high voltage DC transmission
(HVDC).

- To teach students the components and structures, principles of operation, operational
characteristics, mathematical models, and applications of different types of FACTS and HVDC in
power systems.

2. NGi dung tém tit moén hoc:

Moén hoc nay, trude hét, trinh bay cic van dé co ban ciia hé thdng truyén tai AC dé cung cp cho sinh
vién cac kién thirc co ban can thiét dé hiéu cac bai toan dang gip phai cta cac hé thdng dién hién nay va
cac giai phap trén co sé dién tir cong suit do FACTS va HVDC mang lai. Cac phén tiép theo ctia mén
hoc s& 1an luot trinh bay thanh phan va cau tao, nguyén 1y 1am viéc, cac dic tinh 1am viéc, mo hinh ¢ ché
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do xac 1ap va qua dg, va ung dung cua cac thiét bi FACTS va HVDC dang duoc su dung trong hé théng
dién, bao gom:

-SVC: Static VAr Compensator

-STATCOM: Static Compensator

-TCSC: Thyristor Controlled Series Compensator
-SSSC: Static Synchronous Series Compensator
-B0 dich pha

-UPFC: Unified Power Flow Controller

-HVDC: High Voltage Direct Current.

This course, firstly, focuses on the fundamentals of AC power transmission to provide a necessary
technical background for understanding the problems of present power systems and the power electronics-
base solutions the Flexible AC Transmission System (FACTS) and High Voltage DC (HVDC) transission
offer. Subsequent sessions of the course then presents components and structure, principles of operation,
operational characteristics, mathematical models in steady-state and transient conditions, and applications
of different types of FACTS devices and HVDC currently used in power systems, including:

-SVC: Static VAr Compensator
-STATCOM: Static Compensator
-TCSC: Thyristor Controlled Series Compensator
-SSSC: Static Synchronous Series Compensator
-Phase shifter
-UPFC: Unified Power Flow Controller
-HVDC: High Voltage Direct Current.
3. Tai li€u hoc tép:

[1]1Y. H. Song and A. T. Johns, “Flexible ac transmission systems (FACTS)”, Institution of Electrical
Engineers, 1999.

[2] N. G. Hingorani and L. Gyugyi, “Understanding FACTS Concepts and technology of flexible ac
transmission systems”, IEEE Press, 2000.

[3] K. K. Sen and M. L. Sen, “Introduction to FACTS controllers: Theory, Modeling, and application”,
IEEE Press, 2009.
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[4] Cigre TF38-01-08. Modeling of power electronics equipment (FACTS) in load flow and stability

programs: a representation guide for power system planning and analysis”, 1999.

4 Cic hiéu biét, cac k¥ ning ¢ cin dat dugc sau khi hoc moén hoc:

5 Huéng din cich hoc - chi tiét cach d4nh gid mon hoc:

- Sinh vién can doc sach gido trinh va lam bai tap day du.

- Cach danh gia :

1. Bai tap va bai kiém tra nhanh: 20%

2. Bai tap 16n: 40%

3. Thi cubi ky: 40%

- Students should read textbooks and finish all assignments.

- Assessment:

1. Homework and quizzes: 20%

2. Class project: 40%

3. Final examination: 40%

6. Noi dung chi tiét:
A
ll;fgi/ Chi 42 (chuong) Noi dung Tai lidu

1,2

H¢ thong truyén tai: Ly thuyét
co ban, cac bai toan cuia hé
théng truyén tai, va giai phap
FACTS

- Céac nguyén ly co ban cua hé
thdng truyén tai

- Cac bai toan cta hé thong
truyén tai

- Céc thiét bi FACTS
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Tuln/
Budi

Chu d& (chuong)

Noi dung

Tai li¢u

SVC: Static Var Compensator
- Gi6i thi¢u

- Cudn khang diéu khién bang
thyristor (TCR) va tu dién dong
ngit bang thyristor (TSC)

- Nguyén ly 1am viéc, cau hinh
va diéu khién ctia SVC

- Cac dac tinh lam viéc cua
SVC

- M6 hinh SVC & ché d6 xéc lap
va qua do

- Céc tng dung cua SVC

STATCOM: Static
Compensator

Gi6i thi¢u

B0 bién d6i ngudn ap

Nguyén 1y 1am viéc, cau hinh va
diéu khién ctia STATCOM
Cac dac tinh lam viéc cua
STATCOM

M6 hinh STATCOM & ché do
xac lap va qua do

Céc tng dung cia STATCOM

TCSC: Thyristor Controlled
Series Compensator

Gi6i thi¢u

CAu trac va nguyén 1y lam viéc
cua TCSC

Cac ddc tinh lam viéc cua
TCSC

Mo hinh TCSC ¢ ché dd xac lap
va qua do

Cac ung dung cua TCSC

B¢ dich pha: Phase Shifter
Gioi thigu

Nguyén ly lam vi¢c cua b dich
pha

Cac dac tinh lam viéc cua bo
dich pha

Mo hinh cta bo dich pha & ché
do xac 1ap va qua do

Cac ung dung cua b dich pha
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

SSSC: Static Synchronous
Series Compensator

Gi6i thi¢u

Nguyén ly lam vi¢c cia SSSC
Cac dac tinh lam viéc cua SSSC
Mo hinh SSSC & ché do xac lap
va qua do

Céc g dung cuia SSSC

UPFC: Unified Power Flow
Controller

Gidi thigu

Nguyén ly lam viéc cia UPFC
Cac dac tinh lam viéc cua
UPFC

Céc phuong thirc diéu khién va
cac gioi han van hanh cta
UPFC

Mo hinh UPFC ¢ ché d6 xac 1ap
va qua do

Céc tng dung cua UPFC

10

HVDC: High Voltage Direct
Current

Gi6i thi¢u

So sanh truyén tai AC va DC
Cac bd bién d6i cia HVDC:
Chinh luu va nghich luu
Diéu khién hé thong HVDC
Mach dién va cac thanh phﬁn
ctia b chuyén dbi

Giai tich hé thong dién c6
HVDC

Ung dung caa HVDC

7. Giang vién tham gia giang day:
CBGD chinh:
CBGD tham gia:

TS. Nguyén Vin Liém
TS. Nguyén Nhat Nam
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/Bo mén quan Iy MH: Hé thong dién Pé cuong moén hoc Sau dai hoc
BAO VE ROLE NANG CAO
(ADVANCED POWER SYSTEM PROTECTION)
Ma s6 MH: 045121

Sé tin chi: Tc (LT.BT&TH.Tyu Hoc): 2 TCHP:

Sb tiét -Téong: 45 LT: 30 BT: 0 TH: 0 DA: BTL/TL: 15
Tiéu luan: 50%

Dbanh gia: ,
Thi cudi ky: 50%

- Mén tién quyét:

- Mo6n hoc truéce:

- Mon song hanh:

- CTPT nganh: K¥ Thuat Bi¢n
- Ma nganh: 60520202

- Ghi chu khac:

1. Muyc tiéu mé6n hoc:

Giang day sinh vién thanh phan va cdu tao, nguyén 1y 1am viéc, loai thiét bi bao vé khac nhau trong hé
thong bao vé

Giang day sinh vién mo hinh todn, va cc Gmg dung cta cac loai bao vé khac nhau trong hé thong dién
Giang day cho sinh vién biét thuc hién bao vé cac phﬁn tur trong hé théng dién

B0 sung va chuyén sau vao bao v¢ role trong h¢ thong dién

*To teach students the components and structures of different divice in protection systems.

*To teach students the mathematical models, and applications of different types of protection in
power systems.

*To teach student how to protect the parts of power systems.

*This subject was prepared to serve graduate course on power systems protection for graduate
students in Power systems

2. N§i dung tém tit mén hoc:

Moén hoc nay trinh bay dic diém cua bao vé hé thdng dién, phan tich cac ché d6 khong binh thudong dan
dén hé thdng hu hdng, cac phuong phap phat hién su ¢d, cach ly sy ¢b va khoi phuc hé thong.

Moén hoc quan tim dén bao vé dudng dy dai. Mén hoc ciing trinh bay khuynh huéng bao vé dién rong.
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The purpose of this subject is to present an treatment of power system protection. This includes of
common types of abnomal occurrence, such as faults,that can lead to power system failure and the
methods for detecting and clearing these abnomallities to restore normal operation.

This subject examined in settings designed to protect long lines. Finally,we examine special topic,
including system aspects of wide area protection

3. Tai liéu hoc tép:

[1] Bao vé role trong HTD, Nguyén Hoang Viét, 2009.

[2] Power system protection — P.M. Andesson — 1999.

[3] Substation Automation Handbook —Klaus Peter Brand-2010

[4] Protective relaying — J.Lewis Blackburn and Thomas J. Domin — 2006
[5] Network Protection & Automation Guide—Schneider — 2014

4. Cac hiéu biét, cac k¥ niing cén dat dugc sau khi hoc mén hoc:

- Hiéu vé thanh ph'?ln va cAu tao, nguyén ly lam viée, loai thiét bi bao vé khac nhau trong hé théng
bao vé.

- Hi€u vé cac loai bao v¢ khéac nhau trong hé thong dién.
- Hiéu vé bao v¢ cac phan tu trong hé thong dién
- Hiéu vé bao v¢ dién rong trong hé thong dién

- Hiéu vé cac ché d¢ 1am vi¢c trong hé thong dién

- Understand about the components and structures of different divice in protection systems

- Understand about the mathematical models, and applications of different types of protection in
power systems

- Understand about the protection of the parts of power systems
- Understand about the Wide Area Protection
- Understand about the operation regimes in power systems .

5. Hudng din céch hoc - chi tiét cdch d4nh gi4 mén hoc:
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6. Noi dung chi tiét:

Tuén/
Budi

Chu d& (chuong)

Noi dung

Tai li¢u

1.2

Chuong 1-Dic tinh hé théng
dién

- Sucd trong h¢ théng dién
-Tuong duong h¢ thong dién
cho tinh toan bao vé

[1], [2]
[4].[5]

3.4

Chuong 2-Gi6i thi¢u h¢ thong
do ludng bao vé va diéu khién

- Cac may bién do luong
- Cac b0 so sanh cua ro le
- Bdo v¢ dong dién

- Bao v€ c6 hudng

- Béo vé€ khdang cach

- Bao vé so léch.

[1], [2]
[41.[5]

5,6,7

Chuong 3- Bao vé duong day

- Buong day dai
- BPuong day c6 ho cam
- Buong day c6 tu ndi ticp.

[1], [2]
[4].[5]

-Vai tro cia bao v¢ dién rong

[1], [2]

Chuong 4-Béo v¢ dién rong - Ifhﬁn loai WAPS 3]
- Ap dung WAPS
7. Gidng vién tham gia gidng day:
CBGD chinh: TS. Lé Ky
CBGD tham gia: TS. Pham DBinh Anh Khoi

87



Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/Bo mén quan Iy MH: Hé thong dién Pé cuong moén hoc Sau dai hoc
SCADA TRONG HE THONG DIEN
(SCADA IN POWER SYSTEM)

Mai s6 MH: 045122

Sé tin chi: Tc (LT.BT&TH.Tyu Hoc): 2 TCHP:

Sb tiét -Téong: 45 LT: 30 BT: 0 TH: 0 DA: BTL/TL: 15
Tiéu luan: 80%

Dbanh gia:
Thi: 20%

- Mén tién quyét:

- Mo6n hoc truéce:

- M6n song hanh:

- CTPT nganh: K¥ Thuat Bi¢n
- Ma nganh: 60520202
- Ghi chu khac:

1. Muyc tiéu mé6n hoc:

Nim duoc nguyén 1y co ban cta hé thong thu thap dit liéu, diéu khién c6 giam sat (SCADA).
Nam rd cac thanh phﬁn cAu tao nén 1 hé théng SCADA.
Hiéu 6 cac phuong thirc truyén thong trong hé thong SCADA.

Ung dung SCADA dé giai quyét cic van dé ky thuat.

This subject provides an introduction to the fundamential principles of supervisory control and data
acquisition, understanding the components of a SCADA system & communication system in SCADA,
and application of SCADA in solving technical problems.

2. N§i dung tém tit mén hoc:

Mo6n hoc nay tap trung vao:

- Nguyén ly lam viéc cia h¢ SCADA

- Céc thanh phan tao nén hé SCADA tiéu biéu
- Céc giao thirc hién tai va tuong lai

- SCADA tung dung trong hé thong dién.
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This subject focus on :
- Introducing the conceps of SCADA systems.
- Identifying what components make up a typical SCADA system.

- Examing the protocols used in these system currently as well as the standards and potential future
SCADA protocol

- SCADA in power system.
3. Tai li€u hoc tép:
[1] David Bailey, Edwin Wright, 2003. Practical SCADA for industry. Newnes.

[2] Radvanovsky, Robert, and Jacob Brodsky, 2013. Handbook of SCADA/control systems security. CRC
Press.

[3] Dr. Klaus-Peter Brand, Volker Lohmann, Dr. Wolfgang Wimmer, 2010. Substation Automation
Handbook.

[4] Thomas, M. S., & McDonald, J. D., 2015. Power System SCADA and smart grids. CRC Press.

4. Cac hidu biét, cic k¥ ning cin dat dugc sau khi hoc mén hoc:

Nim dugc nguyén 1y co ban ciia hé théng thu thap dir lidu, diéu khién co giam sat (SCADA).
Nam rd cac thanh phan cau tao nén 1 hé thong SCADA.
Hiéu 1 cac phuong thire truyén thong trong hé thong SCADA.

Ung dung SCADA dé giai quyét cac van dé ki thuat.

This subject provides an introduction to the fundamential principles of supervisory control and data
acquisition, understanding the components of a SCADA system & communication system in SCADA,
and application of SCADA in solving technical problems.

5. Hudng dfn cach hoc - chi tiét cach d4nh gid mén hoc:
Hoc vién can doc trude gido trinh va tai li¢éu tham khao.
Céch danh gia:

Tiéu luan: 80%

Thi két thiic mén hoc: 20%

Learning strategies & Assessment Scheme:
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Students should read textbooks before class.

Grading:

Class project: 80%

Final exam: 20%

6. N6i dung chi tiét:
Tuén/ . . .
Budi Chu de (chuong) N¢i dung Tai liu
1 |Chuong 1 - Tong quan g
- Céc cam bién do luong
A K »_ |- Thiét bi giao tiép dau cubi
) Chuong 2 - H¢ thong phan cing :RTU.IED,PLC B%
- Hé thong truyén dir liéu
- Trung tdm diéu khién
; |Chuong3 - Phin mém va giao |- G6i phdn mém [1]
thirc - Cac giao thirc [2]
. t(lllléumfn 4 - H¢ thong truyén _ Chu tric -
ng - Mang LAN
- EMS
5 |Chuong 5 - Ung dung - DMS [1][2][3][4]
- BMS
60,7,8, | sk - 1.4
9.10 Tiéu luan
7. Gidng vién tham gia gidng day:
CBGD chinh: TS. Huynh Quang Minh
CBGD tham gia: TS. Nguyén Ngoc Phic Diém
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/Bo mén quan Iy MH: Hé thong dién Pé cuong moén hoc Sau dai hoc
TU PONG HOA TRONG HE THONG DIEN
(AUTOMATION IN ELECTRICAL POWER SYSTEMS)
Ma s6 MH: 045123

Sé tin chi: Tc (LT.BT&TH.Tyu Hoc): 2 TCHP:

Sb tiét -Téong: 45 LT: 30 BT: 0 TH: 0 DA: BTL/TL: 15
Tiéu luan: 30%

Dbanh gia: ,
Thi cudi ky: 70%

- Mén tién quyét:

- Mo6n hoc truéce:

- Mon song hanh:

- CTPT nganh: K¥ Thuat Bi¢n
- Ma nganh: 60520202

- Ghi chu khac:

1. Muyc tiéu mé6n hoc:

* Cung cap cho HV céc khéi niém vé tu dong hoa trong hé thong dién
* Cung cép cho HV céc kién thire chuyén veé tu dong hoa trong van hanh hé théng dién
* Chung cép cho HV céc kién thirc diéu khién tu dong trong hé théng dién

* Cung cp cho HV mét s phuong thirc tinh toan cho tu dong héa trong hé théng dién

* To provide students the concepts in power system automation
* To provide students in-depth knowledge of automation in power system operation
* To provide students knowledge of automatic control in power systems

* To provide students some procedures for calculation of automation in power systems

2. Néi dung tém t§t mén hoc:

Mon hoc nay nhim cung cip cho HV cac khai niém va kién thirc vé cac van dé ty dong hoa trong hé
théng dién. HV s€ duogc trang bi cac kién thirc va mot sd tinh toan cho cc van dé tu dong hoa trong van
hanh hé théng dién nhu ty dong hoa diéu khién trong nha méay dién, tram bién ap va duong day truyén tai
dién. Céac noi1 dung chinh cua mon hoc nay s€ bao gém cc van dé: Tu dong dong lai duong day, ty dong
hoa déng bd may phat dién, ty dong chuyén ddi nguén dién, ty dong sa thai phu tai theo tan s, tu dong
diéu chinh cong suét thuc va khang ctia mdy phat dién, ty dong hda tram bién ap va ludi dién trung thé.
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This course is to provide students concepts and knowledge of automation in power systems. Students will
learn the knowledge and calculate for automatic process in power system operation such as the automatic
process in electric power plants, substations and transmission network. The main content of the course is
including: Auto-reclosing of transmission lines, autmatic syncronization of generators, automatic
stransfer of generations, load shedding based on frequency, automatic real and reactive power generation
control of generators, and substation automation and distribution automation.

3. Tai li€u hoc tap:
[1] Nguyén Hoang Viét, 2005, Bao vé role va tu dong hoa trong hé thong dién, NXB PHQG-HCM.
[2] Tran Dinh Long, 2004, Ty dong hoa hé théng dién, NXB PH Bach Khoa Ha Noi.
[3] Schneider Electric, 2014. The Network Protection & Application Guide.

[4] James Northcote-Green and Robert G. Wilson, 2007, Control and Automation of Electrical
Power Distribution Systems, CRC Press.

[5] P.S.R. Murty, 2011, Operation and Control in Power Systems, 2™ Edn., CRC Press.
[6] Ebrahim Vaahedi, 2014, Practical Power System Operation, Wiley-IEEE Press.

4. Céc hiéu biét, cic ki ning cin dat dwge sau khi hoc mén hoc:

Sau khéa hoc, cac hoc vién co thé:

- Hiéu céc khai niém vé tu dong hoa trong hé théng dién

- Nam vitng cac kién thirc chuyén sau vé ty dong hoa trong van hanh hé théng dién
- Ndm vimng cac kién thirc vé diéu khién ty dong trong hé thong dién

- Tinh toan mdt van dé cho ty dong hoa trong hé thong dién

- C6 kha nang 1am viéc nhém thong qua tiéu luan

Upon completion of this course, students should be able to:

- Understand the concepts of automation in power systems

- Have the in-depth knowledge of automation in power system operation
- Have the knowledge of automatic control in power systems

- Calculate some problems for automation in power systems

92



- Have ability of working in-group via the semester project.

5. Hudng din cich hoc - chi tiét cach d4nh gid mon hoc:

* HV phai thuc hién tiéu luAn mon theo nhom hodc c4 nhan va tham gia thi cudi ky.

* Céch danh gia:
- Tham dy day du chuong trinh:

- Bai tap veé nha :

- Bao cdo cua nhom trong chuong trinh:

- Tiéu luan: 30%

- Thi két thiic mén hoc: 70%

- Phan thi nghiém, thuc hanh (néu c6):

* Students have to do semester project by group or by individual and attend the final exam.

* Grading:
- Class attendant:
- Homework:
- Team project:
- Class project: 30%
- Final exam: 70%

- Experiment, practice (as possible):

6. Noi dung chi tiét:
A
ll;fgi/ Chi 42 (chuong) Noi dung Tai lidu

Chuong 1: Gi6i thiéu chung vé
ty dong hoa trong HTD

1.1 Hé thong dién

1.2 Su can thiét ty dong hoa
trong hé thong dién

1.3 Céu tric cia tu dong hoa
trong hé thong dién

1.4 Cac thiét b dién tir thong
minh

[1],[2]
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Chuong 2: Ty dong déng lai
duodng day

2.1 Ung dung cia ty dong dong
lai

2.2 Ty dong dong lai trén ludi
cao ap

2.3 Tu dong dong lai trén
duong day si€u cdo ap

2.4 Tu dong dong lai trén ludi
dién trung thé

2.5 Céc so dd tu dong lai

[11, [2], [3]

Chuong 3: Ty dong hoa dong
bo

3.1 Hoa dong bo trong hé thdng
dién

3.2 Pic diém may phat dién

3.3 Phuong phéap hoa dong bo
chinh xéac

3.4 Phuong phép tu hoa dong
bo

[11, [2]

Chuong 4: Ty dong chuyén d6i
ngudn dién

4.1 Su can thiét tu dong ngudn
du phong

4.2 Cac yéu cau ddi véi thiét b
tur dong ngudn du phong

4.3 Cac nguyén ly ap dung
trong thiét bi tw dong ngudn du
phong

4.4 Tinh toan chinh dinh cho
thiét bi ty dong ngudn du phong

[2]

Chuong 5: Ty dong sa thai phy
ti theo tan s6

5.1 Muc dich sa thai phu tai

5.2 Dién bién tan s6 khi sa thai
phu tai

5.3 Nguyén ly sa thai phu tai
theo tan sd

5.4 Chinh dinh cac nhom sa thai
phu tai theo tan sd

5.5 Céc phuong tién sa thai phu
tai

5.6 Tu dong lai phu tai sau khi
sa thai

[1]

Chuong 6: Ty dong diéu chinh
cong suat thyc va tan so

6.1 Gioi thi¢u

6.2 Cac bd phan diéu chinh
cong suat thuc méy phat

6.3 Tu dong diéu chinh cong
sudt thuc méy phat

6.4 Phbi hop van hanh song
song cac may phat di¢n

6.5 Piéu chinh tan sd trong hé
thong dién

[11, [5]
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Chuong 7: Ty dgng diéu chinh
cong suat khang va dién 4p

7.1 Gi6i thi¢u

7.2 Céc phuong tién diéu chinh
cong suat khang va dién ap
trong hé thong dién

7.3 Piéu khién cong suat khang
va dién ap trong may phat dién
7.4 Ty dong diéu chinh dién ap
trong may phat dién

7.5 Van hanh song song cac
may phat dién

7.6 Bo d6i nic may bién ap

7.7 Van hanh song song cac
méy bién ap

[5]

Chuong 8: Ty dong hda tram
bién 4p

8.1 Hé théng SCASA

8.2 Céc thanh phan cua hé
théng tu dong hoa tram

8.3 Céc chirc nang ty dong hoa
tram

8.4 Giao tiép thong tin trong
tram

8.5 Cau truc hé théng tu dong
hoéa tram

8.6 Tiéu chuan IEC 61850

[6]

Chuong 9: Ty dong héa ludi
trung thé

9.1 Cac khai niém

9.2 Su can thiét tu dong hoa
1u76i dién trung thé

9.3 Cac chirc ning cta hé thong
tu dong trung thé

9.4 Céc wu diém cua tyu dong
hoa trung thé

[4], [6]

10

r r o A A
Béo cao ti€u ludn

Bao c4o tiéu luan theo nhom

7. Giang vién tham gia gidng day:
CBGD chinh:
CBGD tham gia:

PGS.TS V5 Ngoc Diéu
TS. Nguyén Nhat Nam
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/Bo mon quan 1y MH: Thiét bi dién Pé cuong mon hoc Sau dai hoc
TUONG THICH DIEN TU
(ELECTROMAGNETIC COMPATIBILITY)

Mai s6 MH: 045124

Sé tin chi: Tc (LT.BT&TH.Tu Hoc): 3 TCHP:

Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
Bai tap: 30%

Dénh gia: Tiéu luan: 30% : Thuyét trinh va bao cio
Thi: 40%

- Moén tién quyét:

- Mo6n hoc trudce:

- M6n song hanh:

- CTDT nganh: K¥ Thuat bi¢n
- Ma nganh: 60520202

- Ghi chu khac:

1. Muc tiéu m6n hoc:

Gi61 thi¢u dén nguoi hoc cac van dé co ban ve tuong thich di¢n tir, cac ti€éu chuan, va cac k¥ thuat co ban
nham dam bao sy tuong thich dién tir cua céc thict bi, va h¢ thong trong moi trudong lam viée du kién.

To introduce learners to fundamentals of electromagnetic compatibility (EMC) and related standards.

To introduce learners to basic techniques in ensuring electromagnetic compatibility for equipment and
systems in intended operating environments.

2. N6i dung tém tit mén hoc:

Mon hoc trinh bay cac khai niém va tiéu chuan trong tuong thich dién tir. Mon hoc ciing trinh bay cac k¥
thudt co ban nham dam bao sy tuong thich dién tur cho cac thiét bi va hé théng moi truong lam viéc du
kién. Mén hoc sé& tap trung vao cac van dé co ban cua tuong thich dién tir: nguyén 1y gy nhiu dién tir va
cac phuong phap giam thiéu anh huéng cua nhiéu dién tir dén su hoat dong cta thiét bj va hé thong trong
moi trudong 1am viéc. Noi dung mon hoc dé cap dén cac van dé sau:

- Khéi niém vé tuong thich dién tir

- Cac tiéu chuan lién quan

- Po ludong muc phat xa

- Kiém tra kha ning mién nhiéu

- Cac co ché ghép nhiéu

- B6 tri va ndi dat
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- Thiét ké mach ky thuat sb va tuong tu
- Giao tiép, loc, va che chin
- Quan ly tuong thich dién tir

The course presents the concepts of and standards in electromagnetic compatibility (EMC). The course
also presents the basic techniques for ensuring the electromagnetic compatibility of equipment and
systems in their intended operating environment. The course will focus on fundamentals of
electromagnetic compatibility: principles of electromagnetic interference and methods of electromagnetic
interference reduction for equipment and systems in their operating environment. The course will cover
the following topics:

- Introduction to EMC

- Standards

- Emissions measurements

- Immunity tests

- Interference coupling mechanisms

- Layout and grounding

- Digital and analog circuit design

- Interfaces, filtering and shielding

- EMC management

3. Tai li¢u hoc tép:

[1] Tim Williams, 2001, “EMC for Product Designers”, 3rd Ed., Newnes

[2] Daryl Gerke and Bill Kimmel, 2005, “EDN Designers Guide to Electromagnetic Compatibility”, 2nd
Ed., Kimmel Gerke Associates Ltd.

[3] Henry W. Ott, 2009, “Electromagnetic Compatibility Engineering”, John Wiley & Sons, USA

[4] Clayton Paul, 2006, “Introduction to Electromagnetic Compatibility”, 2nd Ed., Wiley Interscience

[5] Mark 1. Montrose, 1998, “EMC and the printed circuit board: design, theory, and layout made
simple”, Wiley Interscience

4. Céc hiéu biét, cic ki ning cin dat dwge sau khi hoc mén hoc:

Sau khi hoan tit mon hoc nay, sinh vién c6 thé:

Lién hé cac khai niém trong tuong thich dién tur.

Tém luoc cac tidu chuan lién quan dén tuwong thich dién tir.

Tom tit cac phuong phap do mirc phat xa va thir nghiém kha nang mién nhiéu

Giai thich duoc cac co ché ghép nhiéu.

Minh hoa dugc cac phuong phap thiét ké thiét bi va hé théng nham dat duoc sy tuong thich dién tur.
Chon lia cac phuong 4n giao tiép, loc va che chin phu hop véi méi truong 1am viée.

Théo luan vé cac hoat dong quan ly EMC.

Thao luan vé mot chii dé chuyén sau cua tuwong thich dién tir (Iam viéc theo nhom).

PN R DD =

Upon completion of this course, students should be able to:
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Relate EMC concepts.

Outline EMC related standards.

Summarize methods of emissions measurement and immunity testing.
Explain interference coupling mechanisms.

Demonstrate EMC-compliant design methods for equipment and systems.
Choose suitable interface, filtering and shielding for an intended environment.
Discuss EMC management.

Discuss an in-depth topic of EMC (team work).

PN R DD =

5. Hudng din céch hoc - chi tiét cdch d4nh gi4 mén hoc:

Tai liéu dugc dua 1én BKEL hang tuan. Diém tong két mon hoc duoc danh gia xuyén sudt qua trinh hoc
- Bai tap vé nha va trén 16p: 30%

- Tiéu luan (thuyét trinh va bao co): 30%

- Thi: 40%

Diéu kién duy thi:

- Sinh vién dugc yéu cau phai thuyét trinh va ndp ding han tiéu luan, ndp du 60% bai tap vé nha va trén
16p.

- Sinh vién can luu y thoi han ndp bai tap. Nop mudn s€ khong duogc chép nhan néu khong c6 mét 1y do
chinh dang da dugc trinh bay va phé duyét cia giang vién trude ngay dén han.

Sinh vién can c6 diém tong ket toi thieu 1a 5,0 dé dugc xem la dat mon hoc.

- Bai tap vé nha va trén 16p: 30%
- Tiéu ludn (thuyét trinh va bao cao): 30%
- Thi: 40%

Learning materials are uploaded on the course website and BKeL. Grading at the end of the course is
based on process evaluation.

- Homework and in-class assignments: 30%
- Group project (presentation and report): 30%
- Final exam: 40%

Requirements for examination sitting:

- Students are required to present their group project and submit the report, and submit at least 60% of all
assignments.

- Projects and assignments are to be submitted in due time. Late submissions are not accepted.

A final mark of 5.0 is required to pass the course.

- Homework and in-class assignments: 30%
- Group project (presentation and report): 30%
- Final exam: 40%
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6. Noi dung chi tiét:

Tuén/
Budi

Chu d& (chuong)

Noi dung

Tai li¢u

Giéi thiéu vé EMC

Gi6i thi¢u vé EMC
EMC 12 gi

Huoéng dan EMC
Tuan tha huéng dan

[1]-[4]

2,3

Cac tiéu chuan

Céc tiéu chuén

Céc co quan ban hanh tiéu
chuan

Tiéu chuan chung vé phat xa
Tiéu chuan chung vé mién
nhiém

Céc tiéu chuan co ban — IEC
61000

Tiéu chuan san pham

Céc tiéu chuén khac

Céc gi6i han phat xa tan s6
radio

[1][4]

3,4

Do luong phat xa

Do luong phét xa

Phat xa radio

Hoa tan trén ludi va phat xa
nhip nhay

[1][4]

5,6

Kiém tra mién nhiém

Kiém tra mién nhiém

Mién nhiém tan s radio

Mién nhiém phéng dién tinh va
qua do

Mién nhiém tir truong va chat
luong dién nang

Danh gia két qua

[1][4]

7,8

Céc co ché ghép nhidu

Céc co ché ghép nhiéu
Nguon nhiu va nan nhan
Su phat xa

Su mién nhiém

Hoa tan trén ludi

[1]-[4]

Bé tri va ndi dit

Lap man chan

9 |Bb tri va ndi dat BG tri va ndi dat trong thiét bi |[1] - [4]
Bo6 tri mach in
Thiét k& mach k§ thuat s6 va
10 - [Thiét ké mach k¥ thuat s6 va tuong ty (1] - [4]
12 [tuong tu Thiét ke dé kiém soat phat xa
Thiét ké dé mién nhiém
Giao tiép, loc va che chin
13, | o s . . Cép va dau ndi
14 Giao tiép, loc va che chan Loc va dap nhidu [1] - [4]
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Tuén/

Ké hoach kiém soat
K¢ hoach kiém tra

Budi Chu dé (chuong) Noi dung Tai liéu
Quan ly twong thich dién tir
Quan ly qua trinh twong thich
15 |Quén ly tuong thich dién tir dién tu [1]-14]

7. Gidng vién tham gia gidng day:
CBGD chinh:

CBGD tham gia:

PGS.TS Nguyén Hiru Phuc
TS. Nguyén Quang Nam
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/Bo mon quan 1y MH: Thiét bi dién Pé cuong mon hoc Sau dai hoc
PHUONG PHAP PHAN TU HOU HAN VA THIET KE MAY PIEN QUAY
(FINITE ELEMENT METHOD AND DESIGN OF ELECTRICAL

MACHINES)
M3 s6 MH: 045125

Sb tin chi: Tc (LT.BT&TH.Ty Hoc): 2 TCHP:
Sb tiét -Téong: 45 LT: 30 BT: 0 TH: 0 DA: BTL/TL: 15

haong i 10%

bai tap vé nha: 10%
banh gia: bao cdo cuia nhom: 20%

tiéu luan: 20%

thi két thuic mén hoc: | 40%

- Mén tién quyét:

- Mo6n hoc truéce:

- Mén song hanh:

- CTPT nganh: K¥ Thuat bi¢n
- Ma nganh: 60520202

- Ghi chu khac:

1. Muc tiéu mén hoc:

Mon hoc cung cap cho ngudi hoc cac van dé:
Phuong phép phan tir hitu han
Céc dinh luat co ban va phuong phap trong thiét ké may dién quay
Thiét ké day quin va mach tir
Thiét ké cac phan tir chinh va cach dién

Céc bai toan truyén nhiét trong may dién

The following topics are covered in the course:
Finite Element Method
Principal Laws and Methods in Electrical Machine Design

Winding and Magnetic Circuit Design
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Main Dimensions Design Process, Insulation
Heat Transfer Problems of Electrical Machines

2. N6i dung tém tit mén hoc:

Mon hoc ¢6 cac muc tiéu cung cip cho nguoi hoc kién thirc nén tang vé phuong phap phan tir hitu han
dung trong thiét ké cdc may dién, cling nhu cac van dé ki thuat khi thiét ké may dién quay. Trong phan
dau, trong cac chuong 1, 2, 3, 4 dé cap dén cac phwong trinh trudong dién tir va phuong phap phan tir hiru
han trong bai toan 2 chiéu, m6 hinh hoéa hinh hoc, vin dé chia luéi, va hé phuong trinh dai $6 tuyén tinh
lién két, t6i wu hoa viée tinh toan va cac bai toan ghép. Trong chuong 5 trinh bay nguyén 1i cong 4o ding
trong xac dinh lyc va ngﬁu luc, tu cam va hod cam. Chuong 6, 7, 8 trinh bay vé thiét ké day quén, mach tir,
cac phan tir chinh trong cac loai may khong dong b, ddng bd, mot chiéu, loai tir tré. Chuong 9 dé cap vé
hé thng cach dién va van dé truyén nhiét trong cac may dién quay.

The objective of this course is to provide students with an adequate basic knowledge of finite element
method for applications in electric machines design, as well as developing skills in rotating machine
design. The following topics are covered in the course: Finite Element Method, Principal Laws and
Methods in Electrical Machine Design, Winding and Magnetic Circuit Design, Main Dimensions Design
Process, Insulation, Heat Transfer Problems of Electrical Machines

3. Tai li€u hoc tap:

[1]. Electromagnetic Modelling by Finite Element Method; Joao A. Pedro Basto, Nelson Sadowski;
Marcel Dekker Editions 2003

[2]. Numerical Modelling and Design Electrcial Machine and Devices; Kay Hameayer Ronnie Belman;
WIT Press 1999

[3]. Advancements in Electric Machines; J. F. Gieras; Springer Editions 2010 ISBN: 978-1-4020-9006-6

[4]. Design of Rotating Electrical Machines; Juha Pyrhonen, Tapani Jokinen, Valeria Hrabovcova; 2008
John Wiley & Sons, Ltd

[5]. Finite Elements for Electrical Engineers; Peter P. Silvester, Ronald L. Ferrari.-3rd ed., Cambridge
University Press 1996

4. Céc hiéu biét, cic ki ning cin dat dwge sau khi hoc mén hoc:

No Course Learning Outcomes CDIO
Nim viing cac van dé vé thiét ké ding may tinh va phuong phap sb trong thiét

L.O.1 X, an 1.2,1.3
ké may dién
Phan tich cac phuong trinh trudng dién tir va nam viing viéc mo hinh hoa va

L.O.2 A - 2.1,2.2
mach tuong duong cac thiét bi
Ném vitng/ Ap dung phuong phap phan tir hiru han (PTHH) trong khao sat cac

L.O3 Xy 12,13
thiét bi

L.O.4 Nam viing/ Ap dung cac dinh ludt va phuong phap trong thiét ké may dién 1.2,1.3

L.0.5 Phén tich/ Thiét ké day quin méy dién 2.1,22
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L.0.6  |Phan tich/ Thiét ké mach tir 2.1,2.2

L.O0.7 Phén tich/ Thiét ké cac phan tir chinh trong may dién quay 1.3;2.1
Nam viing/ Ap dung cac nguyén li vé cach dién va qua trinh trao doi nhiét trong

L.O.8 NS 1.3;2.1
thiét ké may dién

: Learning outcomes:

No Course Learning Outcomes CDIO
To grasp fundamentals of Computer Aided Design and Numerical Methods for

L.O.1 ) . . 1.2,1.3
design of electrical devices

L0 To analyze field equations and to grasp fundamentals of devices modelling and 2122

o equivalent circuits B

L.O.3 To grasp and apply Finite Element Method in Electrical Devices Study 12,13

LOA4 To grasp and apply Principal Laws and Methods in Electrical Machine Design (1.2, 1.3

L.O.5 To analyze and design Windings of Electrical Machines 2.1,2.2

L.O.6 To analyze and design Magnetic Circuits 2.1,2.2

L.O.7 To grasp and apply Main Dimensions Design Process of a Rotating Machine 1.3;2.1
To grasp and apply concepts of Insulation and Heat Transfer in Designing

L.O.8 . . 1.3;2.1
Electrical Machines

5. Huéng din cich hoc - chi tiét cach d4nh gid mon hoc:

Tai liéu duoc dua 1én BKEL hang tuan. Diém tong két mon hoc duoc danh gia xuyén sudt qua trinh hoc

Céch danh gia:

Tham dy diy du chuong trinh: 10%

Bai tap vé nha : 10%

Béo céo cua nhom trong chuong trinh: 20%

Tiéu luan: 20%

Thi két thac mén hoc: 40%

Learning materials are uploaded on the course website. Grading at the end of the course is based on

process evaluation

Grading:

Class attendance: 10%

Homework: 10%
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Team project: 20%

Class project: 20%

Final exam: 40%

6. Noi dung chi tiét:

Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Chuong 1- Giédi thigu/
Chapter 1- Introduction

1.1 Thiét ké dung may tinh va
Ché tao/ Computer Aided
Design, Engineering and
Manufacturing

1.2 Cac phuong phap tinh s6
trong thiét ké may dién/

Numerical Methods for Design

of Electrical Devices

[11, [2]

1,2

Chuong 2- Cac phuong trinh

trudng dién tir va van d8 thiét
ké/

Chapter 2- Field Equations

and Design

2.1 Thanh lap phuong trinh
chuyén d6i/ Formulation of a
Transfer Problem

2.2 Céc quan hé cdu thanh/
Constitutive Relation

2.3 Ngudn va bién/ Sources
and Boundaries

2.4 MO hinh giai tich/
Analytical Modelling

2.5 MO0 hinh hinh hoc/
Geometric Modelling

2.6 Chon lya vat liéu/ Choice
of Materials

2.7 Tai dudng va hiéu suat/
Loadings and Efficiency

2.8 MO hinh mach tuong
duong/ Equivalent Circuit
Model

2.9 Mach twong duong nhiét/
Thermal Equivalent Circuit
2.10 Mach tuong duong tur/
Magnetic Equivalent Circuit

[1][2]
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

34,5

Chuong 3- Phuong phép phin
tir hiru han (PTHH)/

Chapter 3- Finite Element
Method

3.1 M6 hinh phan tir hitu han/
Finite Element Model

3.2 Bai toan 2 chiéu dong chay
nhiét/ Two-Dimensional Heat
Flow

3.3 Bai toan Tu tinh/
Magnetostatics

3.4 Moi trudng thiét ké/ Design
Environment Guidance

3.5 Mo hinh hoéa hinh hoc va
Mb hinh hoa phan tir hitu han/
From Geometric Modelling to
FEM Modeling

3.6 Tbi wu hoa cac thong sb
thiét ké va rang budc/
Optimisation of Design
Variables and Constrains

3.7 6 Téi uu héa tinh sé/
Numerical optimization

3.8 Giai bai toan h¢ phuong
trinh dai s6 tuyén tinh/ Linear
system equation solvers

[1]112]

Chuong 4- Cac bai téan truong
tuong hd/

Chapter 4- Coupled Fields
Problems

4.1 Bién d6i nang luong/
Energy Conversion

4.2 Bai toan dién tu/
Electromagnetic Coupling

4.3 Bai toan dién co/
Electromechanical Coupling
4.4 Bai toan dién- tir- nhiét/
Electro-And Magneto-Thermal
Coupling
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Tuln/
Budi

Chu d& (chuong)

Noi dung

Tai li¢u

6,7

Chuong 5- Cic dinh luét va
phuong phép trong thiét ké
may di¢n/

Chapter 5- Principal Laws
and Methods in Electrical
Machine Design

5.1 Céc nguyén li &p dung trong
tinh todn giai tich/ The Most
Common Principles Applied to
Analytic Calculation

5.2 Ap dung cong 4o trong tinh
lyc va ngau lyc/ Application of
the Principle of Virtual Work in
the Determination of Force and
Torque

5.3 Tenso ung suat Maxwell-
Ung suét hudng kinh va tiép
tuyén/ Maxwell’s Stress Tensor,
Radial and Tangential Stress
5.4 Ty cam va hd cam/ Self-
Inductance and Mutual
Inductance

5.5 Cac gia tri don vi tuong d6i/
Per Unit Values

5.6 Gian d0 vecto pha/ Phasor
Diagrams
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

8,9

Chuong 6- Day quin may dién/
Chapter 6- Windings of
Electrical Machines

6.1 Cac nguyén li co ban/ Basic
Principles

6.2 Day quan pha/ Phase
Windings

6.3 Day quan stator 3 pha budc
nguyén/ Three-Phase Integral
Slot Stator Winding

6.4 Hé sb day quan/ Voltage
Phasor Diagram and Winding
Factor

6.5 Phan tich day quan/
Winding Analysis

6.6 Budc ngan/ Short Pitching
6.7 Day quan nhiéu pha phan
s&/ Poly-Phase Fractional Slot
Windings

6.8 Hé thong pha va viing pha/
Phase Systems and Zones of
Windings

6.9 Piéu kién d6i xtng/
Symmetry Conditions

6.10 Day quan co ban/ Base
Windings

6.11 Day quéan 1 pha- 2 pha/
Single- and Two-Phase
Windings

6.12 day quéan nhiéu cuc/
Windings Permitting a Varying
Number of Poles

6.13 Day quan may mot chidu/
Commutator Windings

6.14 Day quan bt va cuyc tir
phu/ Compensating Windings
and Commutating Poles

6.15 Day quan rotor may khong
dong bo/ Rotor Windings of
Asynchronous Machines

6.16 Day quan can/ Damper
Windings

[3104], [3]
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

10,
11

Chuong 7- Thiét ké mach tiy/
Chapter 7- Design Of Magnetic
Circuits

7.1 Khe h¢ va tur ap/ Air Gap
and Its Magnetic Voltage

7.2 Chiéu dai 16i sat/ Equivalent
Core Length

7.3 Tir ap rang va cuc tir 10i/
Magnetic Voltage of a Tooth
and a Salient Pole

7.4 Tt 4p stato va gong roto/
Magnetic Voltage of Stator and
Rotor Yokes

7.5 Buong cong khong tai, khe
h¢ trong duong va dong tir hoa/
No-Load Curve, Equivalent Air
Gap and Magnetizing Current
of the Machine

7.6 Vat liéu tir/ Magnetic
Materials of a Rotating Machine
7.7 Nam cham vinh ctru/
Permanent Magnets in Rotating
Machines

7.8 Loi thép/ Assembly of Iron
Stacks

7.9 Hb cam/ Magnetizing
Inductance

7.10 Cac thanh phan tir thong
tan/ Division of Leakage Flux
Components

7.11 Tinh toan tir thong tan/
Calculation of Flux Leakage

[3], [4], [5]

12,
13

Chuong 8- Thiét ké cac phan tir
chinh cuia méy di¢n quay/
Chapter 8- Main Dimensions
Design Process of a Rotating
Machine

8.1 Tai co hoc/ Mechanical
Loadability

8.2 Tai dién/ Electrical
Loadability

8.3 Tai tu/ Magnetic
Loadability

8.4 Khe ho/ Air Gap

8.5 Pong co khong dong bo/
Asynchronous Motor

8.6 May dong b/ Synchronous
Machine

8.7 May mot chié¢u/ DC
Machines

8.8 May dién tir tr¢ Doubly
Salient Reluctance Machine

[3], [4], [5]
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

14,
15

Chwong 9- Céch dién va truyén
nhiét trong may di¢n/

Chapter 9- Insulation and
Heat Transfer of Electrical
Machines

9.1 Cach dién/ Insulation of
Rotating Electrical Machines
9.2 Verni tam say/
Impregnation Varnishes and
Resins

9.3 Tinh toan cach dién/
Dimensioning of an Insulation
9.4 Gia hoa cach dién/
Electrical Reactions Ageing
Insulation

9.5 CAu tao cach dién thuc té&/
Practical Insulation
Constructions

[31, [4], [5]

7. Gidng vién tham gia gidng day:
CBGD chinh:

CBGD tham gia:

PGS.TS Nguyén Hiru Phuc
TS. Nguyén Quang Nam
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir ’ ‘

Khoa/Bd mén quan Iy MH: Thiét bi di¢n Dé cuong mon hoc Sau dai hoc
CAC PHUONG PHAP TOI UU TRONG CAC THIET Bl PIEN TU
(OPTIMIZATION METHODS IN ELECTRO-MAGNETIC
INSTRUMENTATIONS)

Ma s6 MH: 045126
Sb tin chi: Tc (LT.BT&TH.Ty Hoc): 3 TCHP:
Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
banh gia: : 0%
- Mén tién quyét:
- Mo6n hoc truéce:
- Mon song hanh:
- CTPT nganh: K¥ Thuat bi¢n
- Ma nganh: 60520202
- Ghi chu khac:

1. Muc tiéu mén hoc:

Gi6i thiéu cho sinh vién cac khai niém vé phuong phap toi wu, gitip gidi quyét cac bai toan tdi wu trong
thiét ké va diéu khién thiét bi dién tur.

Giang day sinh vién cac phuong phap t6i wu truyén thong dua trén giai tich (qui hoach dong Bellman, tdi
wu 16i (Convex Optimisation),...) dung dé thiét ké va diéu khién t6i wu cac thiét bi dién tir (may dién, khi
cu dién, cac bd chuyén doi...).

Giang day sinh vién cac phuong phap t6i vu hién dai (thuat toan di truyén GA, thuit toan bay dan PSO,
thuat toan t6i wu ACO,..) dung dé thiét ké va diéu khién toi wu cac thiét bi dién tir (may dién, khi cu dién,
cac bo chuyén d6i,..).

Trinh bay va hudng dan st dung cong cu trg gitp trén may tinh (MATLAB/Similink, PSIM, ANSYS)
trong thiét ké va diéu khién t6i wu céc thiét bi dién tu.

Introduce to students the concept of optimal methods which help to solve the optimal problems
encountered in design and control of electro-magnetic processes and equipments.

Explain to students the modern optimal methods (for example genetic algorithm (GA), particle swarm
optimization (PSO), ant colony optimization (ACO) algorithm,...) using in design and optimal control of
electro-magnetic processes and equipments (for example electrical machines, electrical instruments,
power electronic converters,..).

Provide basic knowledge of evolutionary computation and other meta-heuristic optimization techniques
and guide how they strongly combined with knowledge elements in computational intelligence systems.
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Guide how to apply the tools and software implemented in computer (MATLAB/Simulink, PSIM,..) useful
in design and control of electro-magnetic processes and equipments.

2. N6i dung tém tit mén hoc:

Gi4o trinh gidi thiéu cac phuong phap t6i wu truyén thong va hién dai dang dugc phat trién manh mé
trong vai thap nién gan day giup sinh vién va k¥ su giai quyét cac bai toan tbi vu trong ky thuat dang
ngay cang to ra da dang va phirc tap. Cac phuong phap nay bao gdm céc phuong phép tdi uu truyén thong
dwa trén giai tich (qui hoach dong Bellman, t6i wu 10i (Convex Optimisation),...) ding dé thiét ké va diéu
khién tdi wru cac thiét bi dién tir (méy dién, khi cu dién, cac bo chuyén doi,..).

Sinh vién duoc gidi thiéu phuong phép toi wu hién dai duva trén nén tang Tinh todn thong minh
(Intelligent Computation) phbi hop céc thuat toan tinh toan mém (Soft Computing) bao gom, thuat toan di
truyén (GA), thuat toan tbi wu bay dan (PSO), thuat toan dan kién thyc dan (ACO), cac phuong phap tinh
toan tién hoa (EP), thuat toan t6i wu vi khuan lay lan (BFO), thuét toan tién héa vi sai (DE), thuat toan tdi
uu TABU,.. dung dé thiét ké va diéu khién t6i wu cac thiét bi dién tir (may dién, khi cu dién, cac bo
chuyén d6i,..). Cac budc tmg dung cac phuong phap toi wu trong thiét bi dién tir s& duoc trinh bay cin k&,
mang tinh dinh hudéng Gng dung cao.

Xuyén sudt gido trinh s& dong thoi trinh bay va hudng dan chi tiét cach str dung va khai thac cac cong cu
trg giip va mo phong trén may tinh (MATLAB/Simulink, PSIM) dung trong mo phong thiét ké va diéu
khién t6i wu cac thiét bi dién tir.

The course introduces necessary optimization methods increasingly evolved in the past decades that
facilitate solving optimization problems that were previously difficult or impossible to solve. These tools
include genetic algorithm (GA), ant colony algorithm (ACO), evolutionary programming (EP), bacteria
foraging optimization (BFO), differential evolution (DE), simulated annealing (SA), Tabu search, particle
swarm optimization (PSO), and so forth. Reports of applications of each of these tools in electro-
magnetic instruments and processes carefully explained. These new heuristic optimization tools have
been combined among themselves and with knowledge elements, as well as with more traditional
approaches such as statistical analysis, dynamic programming,.. to solve critical challenging
optimization problems.

3. Tai liéu hoc tap:

[1]. Modern Optimization Techniques, theory and applications to Power systems; Kwang Y. Lee and
Mohamed A. El-Sharkawi; John Wiley & Sons 2011.

[2]. Optimization of Power system Operation; Jizhong Zhu; John Wiley & Sons 2009.

[3]. Differential Evolution Fundamentals and Applications in Electrical Engineering; Anyong Qing; 2009
John Wiley & Sons.

[4]. Handbook of Learning and Approximate Dynamic Programming; Jennie Si & Andy Barto; John
Wiley & Sons 2004.
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[5]. Diéu khién may dién Umg dung tinh toan mém (ISBN: 978-604-73-2386-9), Ho Pham Huy Anh, NXB
DPHQG TPHCM 2014.

4. Céc hiéu biét, cic ki ning cin dat dwge sau khi hoc mén hoc:

Céc hiéu biét, k¥ nang can dat duogc sau khi hoc méon hoc

Ném viing cac nguyén 1y tdi vu trong k§ thuat.

Nim vitng cac phuong phap tdi uu truyén thong dp dung trong thiét bi va qua trinh dién tur.

Ung dung cac phuong phép t6i wru truyén thong trong thiét ké va diéu khién thiét bi dién tir

Thiét ké va diéu khién t6i uu cac thiét bi dién tir dung phwong phap thuat toan di truyén GA.

Thiét ké va diéu khién tdi uu céc thiét bi dién tir ding phuong phép thuét toan ti wu bay dan PSO.

Thiét ké va diéu khién t6i uu cac thiét bi dién tir dung phwong phap thuat toan dan kién thuc dan ACO.
Thiét ké va diéu khién t6i wu cac qua trinh dién tir dung cac phuong phap tdi wu thong minh hién dai
(evolutionary programming (EP), differential evolution (DE), TABU method, simulated annealing (SA)
method).

Hiéu vé hé thong mo (fuzzy systems) tng dung trong t6i wu hoa cac qua trinh dién tir.

Thiét ké va diéu khién t6i wu cac qua trinh dién tir ding hé thong mo tich hop phuong phap thuat toan di
truyén GA.

Thiét ké va diéu khién t8i vu mot qua trinh di¢n tur cu thé, mo phong dung MATLAB (lam viéc theo
nhom).

Understand optimization principles in technology.

Understand traditional optimization methods applied in electro-magnetic instruments and processes.
Design and control in electro-magnetic instrumentations based on traditional optimization methods.
Design and optimally control electro-magnetic instrumentations based on genetic algorithm (GA) method.

Design and optimally control electro-magnetic instrumentations based on particle swarm optimization
(PSO) method.

Design and optimally control electro-magnetic instrumentations based on ant colony optimization (ACO)
method.

Design and optimally control electro-magnetic processes based on heuristic intelligent methods
(evolutionary programming (EP), differential evolution (DE), TABU method, simulated annealing (SA)
method).
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Understand fuzzy systems applied in optimization problems of electro-magnetic processes.

Design and optimally control electro-magnetic processes based on fuzzy system integrated with genetic
algorithm (GA) method.

Design optimally control a concrete electro-magnetic process for a real application, with simulation
results collected on MATLAB (Group working)

5. Hudng din cich hoc - chi tiét cach d4nh gid mon hoc:

Sinh vién can nam cach doc sach hi¢u qua dé co thé doc hiéu sach gido trinh cung cac TLTK, lam bai tap
va tieu luan day du.

Sinh vién can thuc hanh thiét ké va mé phong str dung cong cu MATLAB/Simulink/SIMPOWER.
Céch danh gia:

Tham dy ddy du chuong trinh: 10%

Bai tap vé nha : 20%

Béo céo cua nhom trong chuong trinh: 10%

Tiéu luan: 10%

Thi két thac mén hoc: 50%

Students should read textbooks and finish all seminars and assignments.

Students should practice to design and simulate using MATLAB/SIMPOWER tools.
Grading:

Class attendant: 10%

Homework: 20%

Team project: 10%

Class project: 10%

Final exam: 50%

6. Noi dung chi tiét:
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Chuong 1:

Céc khdi niém co ban vé thiét
ké va diéu khién toi wu trong
thiét b dién tir

1.1 Giéi thi¢u chung

1.2 Khai niém t6i wu trong bai
toan ky thuat

1.3 Thiét ké tdi uu trong thiét bi
dién tur

1.4 Diéu khién t6i wu trong thiét
bi dién tir

1.5 Céch tiép can mo phong
dung
MATLAB/Simulink/PSIM/AN
SYS

1.6 Cach khai thac TLTK va bai
bao

[11.12].13]

2-3

Chuong 2:

Cic phurong phdp téi wu truyén
thong g dung trong ky thuat
(bao gom céc thiét bi dién tir)

2.1 Giéi thiéu

2.2 Phuong phép tbi wu ding
giai tich 10i

2.3 Phuong phép tbi wu ding
nguyén ly nang lugng
Lyapunov

2.4 Phuong phép tbi wu ding
nguyén ly qui hoach dong
Bellman

2.5 Cac phuong phap tdi uu
truyén théng khac

[1], [2].[4]

4-5

Chuong 3:
Toi wru thiét bi dién tir dung
thudt todn di truyén (GA)

3.1 Gi6i thi¢u

3.2 K¥ thuat ma hoéa (encoding)
3.3 X4y dung ham t6i wu
(Fitness Function)

3.4 Céc toan tir co ban ciia GA
(selection, crossover, mutation)
3.5 K§ thuat tdi vu GA da muc
ti€u

3.6 Ung dung k¥ thuat tbi wu
GA trong thiét bi dién tur

[1.121.13], [5]

Chuong 4:
T61 uu thiét bi dién tir dung
thudt todn toi uu bay dan (PSO)

4.1 Gidi thiéu

4.2 Can ban thuat toan tdi wu
bay dan (PSO)

4.3 Xay dung ham t6i wu
(Fitness Function)

4.4 Cac dang cai tién cua thuét
toan t6i wu bay dan (IPSO,
MPSO, HPSO)

4.5 Ung dung k¥ thuat toi uu
bay dan PSO trong thiét bi dién
tur

[1].12].[3], [5]
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

8-9

Chuong 5:

T61 wru thiét b dién tir dung
thujt todn toi uu by kién thirc
dén (ACO).

5.1 Gi6i thiéu

5.2 Nguyén ly can ban thuat
toan toi tu ACO

5.3 Cac dic diém ndi bat cua
thudt toan téi uu ACO

5.4 Cac dang cai tién cua thuat
toan toi uu ACO

5.5 Ung dung k¥ thuat ti wu
ACO trong thiét bi dién tir

[11.[2].13]

10-11

Chuong 6:

Téi wru thiét bi dién tir diing cdc
thujt todn téi uu thong minh
khac

6.1 Gidi thi¢u chung

6.2 Thuat toan tdi wu 1ap trinh
tién hoa EP (Evolutionary
Programming)

6.3 Thuat toan tdi wu tién hoa vi
phan DE (Differential
Evolution)

6.4 Thuat toan t6i vu TABU
6.5 Thuét toan tdi wu Simulated
Annealing (SA)

6.6 Ung dung cac k¥ thuat t6i
vu thong minh trong thiét bi
dién tu

[1].[2].13]

12-13

Chuong 7:
Toi uu thiét bi dién tir dung hé
thong mo (Fuzzy Systems)

7.1 Gi6i thiéu hé théng mo
(Fuzzy Systems)

7.2 Nguyén Iy tich hop hé théng
mo (Fuzzy Systems) va cac
thuat toan tdi uu thong minh
7.3 Tich hop hé théng mo
(Fuzzy System) véi thudt toan
t6i wu di truyén GA

7.4 Tich hop hé théng mo
(Fuzzy System) véi thudt toan
toi vu ACO

7.5 Tich hop hé théng mo
(Fuzzy System) véi thudt toan
toi wu PSO

7.6 Ung dung k¥ thuat ti wu
voi tap mo trong thiét bi dién tir

[11, [2], [3]
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

14-15

Chuong 8:

Ciéc vi du ting dung toi uu thiét
bi dién tir dung cdc phuong
phap t6i ru

8.1 Gidi thi€u chung

8.2 Téi uu thong s6 dong co
khong dong bo ding lap trinh
tién hoa EP (Evolutionary
Programming)

8.3 T4i wu thiét ké may bién ap
dung thuat toan di truyén GA
(Genetic algorithms)

8.4 T6i wu thiét ké bd ngudn
xung PWM dung thuat toan bay
dan PSO

8.5 T4i vu thiét ké va phan bd
cac thiét bj FACTS dung thuat
toan dan kién thuc dan ACO
8.6 Toi uu thiét ké b6 dicu
khién MPPT ciia may phat gi6
DFIG dung thuat toan di truyén
GA phéi hop véi tap mo fuzzy.

[11.121.13]. [4], [5]

7. Gidng vién tham gia gidng day:
CBGD chinh:

CBGD tham gia:

PGS.TS H6 Pham Huy Anh

TS. Trinh Hoang Hon
PGS.TS Nguyén Hiru Phuc
TS. Nguyén Quang Nam
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/Bo mon quan 1y MH: Thiét bi dién Pé cuong mon hoc Sau dai hoc
PIEU KHIEN MAY PIEN NANG CAO
(ADVANCED CONTROL OF ELECTRICAL MACHINES)
M3 sé MH: 045127

Sé tin chi: Tc (LT.BT&TH.Tu Hoc): 3 TCHP:
Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
banh gia: : 0%

- Mén tién quyét:

- Mo6n hoc truéce:

- Moén song hanh:

- CTPT nganh: K¥ Thuat bi¢n
- Ma nganh: 60520202

- Ghi chu khac:

1. Muc tiéu mén hoc:

Gi6i thiéu cac phuong phap diéu khién may dién chat luong cao, két hop véi cac 1y thuyét diéu khién
hién dai nham xay dung cac hé truyén dong thong minh. Céc bién phap tiét kiém ning luong ciing duoc
trinh bay.

. To introduce to students the concept of high performance drives, modern control theories for
electrical machines to develop intelligent drives, analysis and modeling of electrical drives. Energy
saving is also presented in the course.

2. NGi dung tém tit moén hoc:

Diéu khién U/f bing diéu rong do rong xung vector khong gian; Piéu khién dinh huéng truong va cac
phuong phép diéu khién khong cam bién; Diéu khién truc tiép moment; Cac bién phép tiét kiém ning
lwong; Ung dung cua céc Iy thuyét diéu khién hién dai trong hé truyén dong thong minh.

The course content includes: Scalar control of induction motor by space vector pulse width modulation;
Field oriented control of AC machines; Sensorless control of AC machines; Direct torque control of AC
machines; Analysis and modelling of electrical control; Energy saving in industrial drives; Application of
modern control theories in intelligent drives.

3. Tai liéu hoc tap:
Giao trinh/Textbooks

[1] Levi, E.; High Performance Drive Coursenotes; Liverpool John Moores University; 2002.
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[2] Haitham, A.; Igbal, A.; and Guzinski, J.; High Performance Control of AC Drives With
Matlab/Simulink Models; John Wiley and Sons; 2012.

[3] Doncker, R. D.; Pulle, W. J. D.; and Veltman, A.; Advanced Electric Drives Analysis, Modelling,
Control; Springer; 2011.

[4] Vas, P.; Sensorless Vector and Direct Torque Control; Oxford University Press; 1998.

S4ch tham khao/References

[5] Vas, P.; Artificial-Intelligence-Based Electrical Machines and Drives; Oxford University Press,
1999.

[6] Fitzgerald, A. E.; Kingsley, C. Jr.; Umans, S. D.; Electric Machinery; McGraw-Hill, 2003.
[7] Arne Linder; Model Based Predictive Control of Electric Drives; Cuvillier Verlag Gottingen, 2010.

[8] Jose Rodriguez; Predictive Control of Power Converters and Electrical Drives, John Wiley and
Sons; 2012.

[9] Andrzej Bartoszewicz; Sliding Mode Control; InTech; 2011.
[10] Tze-Fun Chan, Applied Intelligent Control of Induction Motor Drives, John Wiley and Sons, 2011.
[11] Bimal K. Bose; Power Electronics and Motor Drives; Prentice Hall; 2001.

[12] Peter Vas; Artificial-Intelligence-Based Electrical Machines and Drives; Oxford University Press;
1999.

4. Cic hidu biét, cac k¥ néng cin dat duoc sau khi hoc mén hoc:

Sau khi hoan tat mon hoc nay, sinh vién cé thé thyc hién:

Hiéu vé phuong phap diéu khién vo hudng ciia may dién AC, cac phuong phap diéu khién may dién DC
va céac ung dung trong cong nghiép.

Hiéu vé phuong phap diéu khién dinh hudng trudng (tir thong rotor) va cac Gmg dung.
Hiéu vé cac phuong phap udc luong vén tdc trong diéu khién khong cam bién.

Hiéu vé phuong phap diéu khién moment truc tiép va cac ing dung.

Hiéu vé céc bién phap tiét kiém nang luong.

Sinh vién c6 kha nang thyc hién moé phong diéu khién may dién, truyén dong dién bang Matlab/Simulink,
PSIM.
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Upon completion of this course, students should be able to:

Understand scalar control of AC electrical machines, control of DC machines and industrial applications.

Understand rotor flux oriented control of AC machines and applications.
Understand speed estimating methods for sensorless control.
Understand direct torque control and applications.

Understand energy saving in industrial applications.

Be able to develop simulation of electrical machine’s control systems in Matlab/Simulink or PSIM.

5. Huéng dfn cach hoc - chi tiét cach d4nh gid mén hoc:

Sinh vién can doc sach gido trinh va tham duy bai giang day du.
Sinh vién can 1am bai tip 16n moé phong hay tiéu luan.

Céch danh gia :

Bai tap 10n, bai tp vé nha, va tiéu luan: 40%

Thi cubi ky: 60%

Students should read textbooks and attend the lectures.

Students should complete the assignments (simulation or essay).
Grading:

Assignment: 40%

Final exam: 60%

6. Noi dung chi tiét:

119



Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Téng quan vé truyén dong dién
hién dai va cac nguyén Iy truyén
dong

1.1 Gidi thiéu

1.2 Xu huéng cong nghé truyén
dong

1.3 Phuong phap luan thiét ké
hé truyén dong tién hanh thyuc
nghiém

1.4 Khai niém ITF va IRTF

1.5 Nguyén Iy diéu khién mo
men dién tur

1.6 Dong hoc truyén dong

1.7 Nguyén ly thiét ké vong
diéu khién tbc do

1.8 Cac vi du huéng dan

[11, [3]

II

M6 hinh va diéu khién dong co
mot chiéu

2.1 Bong co DC kich tir doc
1ap, diéu khién dong

2.2 M0 hinh may dién dinh
hudng tir thong

2.3 Diéu khién dong co DC
kich tir doc lap

2.4 Céc vi dy huéng din

[11, [3]

III

Diéu khién U/f bing diéu rong
d¢ rong xung vector khong
gian,

3.1 Diéu khién v6 hudng U/L.
3.2 Diéu rong d6 rong xung
vector khong gian.

[11, [6]

4,5,6,

Diéu khién dinh hudng tir
théng.

4.1 Giéi thi¢u lai m6 hinh dong
may di¢n KDB va may di¢n BB
4.2 Piéu khién dinh hudng tir
thong rotor ctia dong co khong
ddng bo.

4.3 Piéu khién dinh hudng tir
thong rotor ciia dong co dong
bd nam cham vinh ctru.

4.4 Cac phuong phap udc lugng
tur thong.

4.5 Cac phuong phap diéu
khién dong trong diéu khién
dinh hudng

(1], [2], [4]
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

8,9

Diéu khién tryc tiép moment
5.1 Nguyén 1y co ban cua diéu
khién moment tryc tiép.

5.2 Bang dong cit Takahashi.
5.3 Céac phuong phéap udc lugng
tur thong stator.

5.4 Cac yéu t6 anh huong dén
chat lugng diéu khién va bién
phap khic phuc.

[2], [4]

10

VI

Céc phuong phép udc lugng
vén tic mdy dién

6.1 Cac phuong phap udc luong
véan téc mach ho.

6.2 Cac phuong phéap udc
lugng van tde trén dic diém ciu
triic may dién.

6.3 Cac phuong phap udc luong
van toc ding diéu khién thich
ung mo hinh.

[11, [2]

11

VII

Diéu khién truot cia mady dién
7.1 Thiét ké diéu khién truot
cho dong co KPB: Cach tiép
can ngd vao-ngo ra

7.2 Diéu khién trugt ghép ting
cho dong co KB BKVT voi
cac thong sb bién thién

7.3 Piéu khién truot hé truyén
dong dong co DC

[9]

12

VIII

Piéu khién du bdo dua trén co
56 mé hinh

8.1 Phan loai dya trén nguyén
1y van hanh va diéu khién

8.2 Diéu khién dy béo dya trén
mo hinh

8.3 Diéu khién dy béo tong quét

[71, [8]

13

Vén dé tiét kiém ning hrong
trong céc hé tmyéu dong dong
co KDB.

9.1 Céac phuong phéap giam ti€u
hao nang lugng khi st dung cac
hé truyén dong dién

9.2 Ty dong hoa cac quy trinh
cong nghé trén co so cac hé
truyén dong diéu khién tan sd
d6i véi van dé tiét kiém ning
luong

9.3 Cac vi du minh hoa.

[4], [5]
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Tuén/

Budi Chu dé (chuong)

Néi dung

Tai li¢u

14 |X

Ung dyng céc Iy thuyét diéu
khién hién dai trong hé truyé:n
dong thong minh.

10.1 Piéu khién thich tmg mé
hinh trong udc lugng van tde.
10.2 Ung dung két hop diéu
khién thich img mé hinh va
logic md trong diéu khién may
dién.

10.3 Hé thong diéu khién,
chuén doan hé truyén dong dién
ung dung logic m¢ va mang no
ron

10.3.1 Tong quan va nguyén ly
diéu khién, chuan doan ding
logic mo va mang no ron.
10.3.2 Cu tric va thuat ton
diéu khién, chuan doan ding
logic m¢ va mang no ron.
10.3.3 Céc vi du trng dung.

[4], [5]

15 [XI

On tap, bao céo bai tap 1on, ti€u
luan

7. Gidng vién tham gia gidng day:
CBGD chinh:
CBGD tham gia:

TS. Trinh Hoang Hon

PGS.TS Phan Qudc Diing
TS. Nguyén Quang Nam
TS. Nguyén Ngoc Ta
PGS.TS Lé Minh Phuong
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM
Khoa: Khoa Dién - Dién tir
Khoa/Bo mén quan Iy MH: Thiét bi dién

Tp.HCM, ngay

Dé cuong mon hoc Sau dai hoc

NANG LUONG TAI TAO VA TiCH TRU NANG LUQONG
(RENEWABLE ENERGIES AND ENERGY STORAGE)

Mi sé MH: 045128

Sb tin chi: Tc (LT.BT&TH.Ty Hoc): 3 TCHP:
Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
haong i 10%
bai tap vé nha: 10%
banh gia: bao cdo cuia nhom: 20%
tiéu luan: 20%
thi két thuic mén hoc: | 40%

- Mén tién quyét:

- Mo6n hoc truéce:

- Mén song hanh:

- CTPT nganh: K¥ Thuat bi¢n
- Ma nganh: 60520202

- Ghi chu khac:

1. Muc tiéu mén hoc:

Mon hoc c6 cac muyc ti€u trinh bay vé:

Cac ngudn ning luong tai tao va phat dién phan tan

Céc ki thuat phat dién nang lugng gio6

Céac ki thuat phat dién nang luong mat troi: nhiét, quang dién

Céc ki thuat tich trit nang luong, hydro

Hé théng phat dién tich hop, microgrid

Céc van dé khi dau noi cac nguon phat dién phan tan vao ludi dién

The following topics are covered in the course:

. Distributed Generation (DG) and Distributed Resources (DR)

. Wind Power Generation
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. Solar Power Systems, Photovoltaic Energy

. Energy Storage- Hydrogen Era

. Hybrid Systems, Microgrids

. Interconnecting Distributed Resources with Electric Power Systems

2. N6i dung t6ém tit mén hoc:

Moén hoc gidi thiéu cac ki thuat nang luong tai tao tién tién nhu nang lugng gio, ning lugng mit troi va
diéu khién va cong nghé khac nhau va ky thuat tich trir ning lwong, trong d6 hydro nhu mot ki thuat tich
trit hién dai. Viéc tich hop cac ngudén phan bd vai hé thong dién hién hiru cling dugc trinh bay. Chuong 1
gi61 thiéu vé céac loai ngué)n nang lugng phan bd, cach thirc 1am viéc, van hanh, va cach danh gid. K§
thuat phat dién nang luong gio, trong d6 cac may phat khong dong bd va dong bo 1a cac may dién thuong
duge dung, ciing vi cac ki thuat tuabin gio va diéu khién va qui dinh ddu ndi nha may dién gi6 vao ludi
duoc sir dung & cac nudc khac nhau, duge mo ta chi tiét trong Chuwong 2. Chwong 3 trinh bay céc ki thuat
cua hé théng phat dién nang lugng mat troi - nhi€t va quang dién, vdi cac cong ngh¢ khac nhau va tinh
nang, cling nhu cac van dé dau nbi véi mot hé thdng dién hién c6. Chuong 4 gidi thidu va danh gia toan
dién vé cac phuong phép luu trit nang lugng khac nhau, bd sung voi cong nghé pin nhién li¢u, 1a mot biéu
twong cua thoi dai niang luong dung hydro, va Chuong 5 dé cap dén hé théng hdn hop, ludi dién nho
microgrids, trong doé tich hop cac k¥ thuat phat dién phan tdn khac nhau nhu gié, mit troi, may phat
diesel, pin nhién liéu voi ludi dién. Chuong 6 thao ludn cac van dé két ndi cac ngudn phat dién phén tan
vao hé théng dién luc trén khia canh chat lugng dién, thiét bi bao vé, cac van dé lién quan dén hoat dong
ctia hé thong, bao tri, quan Iy theo tiéu chuan IEEE Std 1547-2003. B¢ giup ngudi hoc trong viée thiét ké
cac hé thong ning lugng hdn hop va so sanh cac cong nghé phat dién khac nhau Chwong trinh HOMER
Micropower dugc gidi thi¢u trong Chuong 7.

The course is to introduce learners to advanced renewable energy in terms of wind power, solar power
generation and control and different technologies of energy storage, in which hydrogen as a modern
energy carrier. The integration of distributed resources with electric power systems are also presented. In
Chapter 1 introduction to various types distributed resources, their general operation performances and
evaluation is covered. Wind power generation, in which induction and synchronous generators-
important electric machines for wind power, along with wind turbine performances and controls and
wind power grid codes in use in different countries, is described in detail in Chapter 2. Chapter 3 covers
Solar Power Systems — Thermal and Photovoltaic Energy, with technologies in use and their
performances, as well as technical interface issues with an existing power system. Chapter 4 introduces
and gives a comprehensive evaluation of different types of energy storage methods complemented by
the description of fuel cell technology, as a symbol of hydrogen era, with integrating control and
association of sources into microgrids, while hybrid systems of wind, solar, fuel cell, diesel generators are
covered in Chapter 5. Chapter 6 tackles the issue of interconnecting Distributed Resources with Electric
Power Systems in terms of power quality, protective devices, problems related to system operation,
maintenance, and management per IEEE Std 1547-2003. To assist learners in the design of micropower
systems and to facilitate comparison of power generation technologies the HOMER Micropower
Optimization Model (a computer model developed by the U.S. National Renewable Energy Laboratory
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(NREL)) is introduced in the end of chapter.
3. Tai liéu hoc tép:

[1] Wind energy generation : modelling and control / Olimpo Anaya-Lara et al., 2009 John Wiley &
Sons, Ltd

[2]. Integration of green and renewable energy in electric power systems / Ali Keyhani,
Mohammad N. Marwali, Min Dai, 2010 by John Wiley & Sons, Inc.

[3]. Electricity power generation: the changing dimensions / Digambar M. Tagare, 2011 by the Institute
of Electrical and Electronics Engineers, Inc. Published by John Wiley & Sons, Inc.

[4]. Renewable energy in power systems / Leon Freris, David Infield, 2008, John Wiley & Sons, Ltd
[5]. Microgrid: Architectures and Control, Nikos Hatziargyriou, John Wiley and Sons Ltd, 2014

[6]. Integration of alternative sources of energy/ Felix A. Farret, M. Godoy Simoes, A Wiley-Interscience
Publication, 2006

4. Céc hiéu biét, cic ki ning cin dat dwge sau khi hoc mén hoc:

No Course Learning Outcomes CDIO

LO.1 Phan tich/Panh gia vé cac van dé Phat dién Phan tan va cac nguén Nang luong 1.2, 2.1,2.3,
Phan tan 2.5

L.0.2 Phan tich/Giai quyét cac bai toan vé hé thong Phat dién Ning luong gio 2.1,22

L.03 Phén tich/Giai quyét cac bai toan vé hé théng Phat dién Nang luong Mit troi  |2.1, 2.2

L.O.4 Phan tich/Giai quyét cac bai toan vé cac ki thuat tich trif ning luong 2.1,2.3

L.O.5 Phén tich/Giai quyét cac bai toan vé cac hé théng ning luong tich hop 2.3,2.5

LO6 Ném vitng/ Phan tich/ Giai quyét cac bai toan Pau ndi cac ngudn phat dién 1.2,2.1,2.3,
phan tan véi ludi dién 2.5

: Learning outcomes:

No Course Learning Outcomes CDIO

LO.1 To analyze/ Evaluate Distributed Generation (DG) and Distributed Resources (1.2, 2.1, 2.3,
(DR) 2.5

L.O.2 To analyze and solve problems of Wind Power Generation 2.1,2.2

L.O.3 To analyze and solve problems of Photovoltaic Energy—Solar Power Systems (2.1, 2.2

LO4 To analyze and solve problems of Energy Storage- Hydrogen Era 2.1,2.3

L.O.S5 To analyze and solve problems of Hybrid Systems 2.3,2.5

LO6 To grgsp/analyze/solve problems in Interconnecting Distributed Resources with|1.2, 2.1, 2.3,
Electric Power Systems 2.5

5. Hudng din céch hoc - chi tiét cdch d4nh gi4 mén hoc:

Tai liéu dugc dua 1én BKEL hang tudn. Piém tong két mén hoc duoc danh gia xuyén subt qua trinh hoc

Céch danh gia:
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Tham dy ddy du chuong trinh: 10%

Bai tap vé nha : 10%

Béo céo cua nhom trong chuong trinh: 20%

Tiéu luan: 20%

Thi két thac méon hoc: 40%

Learning materials are uploaded on the course website. Grading at the end of the course is based on

process evaluation

Grading:

Class attendance: 10%

Homework: 10%
Team project: 20%
Class project: 20%

Final exam: 40%

6. Noi dung chi tiét:
g“lf:l/ Chi 88 (chuong) Noi dung Tai lieu

tan/
Chapter 1: Distributed
Generation (DG) and

Chuwrong 1: C4c ngudn ning
lugng tai tao va Phat dién phin

Distributed Resources (DR)

1.1 Pinh nghia/ Definition and
Scope

1.2 Céng nghiép phat dién trong
chuyén dbi/ Electricity
Generation in Transition

1.3 Céc dic diém coa nguf’)n
phan tan (DR)/ Prominent
Features of DRs

1.4 Céc loai ngudn phén tan/
Types of DGs

1.5 Céc hé sé dau tu / Push
Factors, Stay-Put Costs, and
Investment Prospects for
Electricity

1.6 Phuong 4n dau tu/
Investment Options

1.7 Qui hoach dia diém phat
dién phan tan (DG)/ Planning
Sites for a DG

1.8 Van hanh DG/ Operation of
DGs in an Electric Power
System

1.9 Mirc xam nhap cho phép
ctia DR/ Allowable Penetration
Levels by DRs

(3], [4], [6]
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Tuén/
Bubi

Chui @& (chwong)

Noi dung

Tai liéu

23,4

Churong 2: Hé théng phat dién
Ning lugng gié/

Chapter 2: Wind Power
Generation

2.1H& théng phat dién phan tan/
Smart Grid Distributed
Generation Systems

2.2 H¢ théng phat dién gio/
Wind Energy- Generating
Systems

2.3 So sanh véi nha may dién
truyén théng/ Wind Generators
Compared with Conventional
Power Plant

2.4 Qui dinh d4u nbi nha may
dién gi¢/ Grid Code Regulations
for the Integration of Wind
Generation

2.5 Céc vén dé co hoc cuia va
khi dong cua turbine gid/
Mechanical and Aerodynamic
Issues of Wind Turbines

2.6 Méy phat dong bo/
Synchronous Generator
Construction/ The Air-gap
Magnetic Field

2.7 Phuong trinh trong hé dq/
Generator Equations in the dq
Frame

2.8 Dicéu khién May phat dong
bo/ Control of Large
Synchronous Generators

2.9 May phat dong bo téc do
gan khong d6i/ Fixed Speed
Induction Generator (FSIG)
Modelling

2.10 Bong hoc ciia may phat
khong ddng bo tbe do gan
khéng d6i/ Dynamic
Performance of FSIG Wind
Turbines

2.11 Piéu khién dé thu nang
luong gi6 tbi wu MPPT /
Control for Optimum Wind
Power Extraction

2.12 Méy phét khong ddng bo
ngudn kép va diéu khién/
Control Strategies for a DFIG
2.13 Bong hoc ciia may phat
khong ddng bd ngudn kép/
Dynamic Performance
Assessment

2.14 Khéi dong mém turbine
gi6 FSIG/Soft-starter for FSIG
Wind Turbines

2.15 B0 bién dbi dién ap/
Voltage Source Converters
(VSCs)

2.16 On dinh dong May phat
ddng bd/ Dynamic Stability and
its Assessment; Dynamic
Characteristics of Synchronous
Generation

2.17 M6 hinh c6ng suét ddng bd
héa va Giam chén ctia May phat
ddng bd/ A Synchronizing
Power and Damping Power
Model of a Synchronous
Generator

2.18 On dinh qua do/ 6n dinh
dién ap/ Transient Stability/
Voltage Stability

2.19 Tuong tac dong hoc gitra
cac Nha may gio voi ludi dién/
Dynamic Interaction of Wind
Farms with the Network

2.20 Tac dong cua phat dién gié
dén Hoat dong qua do cua ludi
dién/ Influence of Wind
Generation on Network
Transient Performance

2.21 B6 6n dinh hé théng cho
My phat dong bd/ DFIG/FRC-
SG/A Power System Stabilizer
for a Synchronous Generator/
DFIG / FRC-SG

(1], [2], [4]. [6]
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Tuéan/
Bubi

Chui @& (chwong)

Noi dung

Tai liéu

5,6

Churong 3: Hé théng phat dién
Ning lugng Mit trdi/ Chapter
3: Solar Power Systems —
Thermal and Photovoltaic
Energy

3.1 Uu nhuge diém cua phat dién
nhiét mat troi- quang dién/
Advantages- Disadvantages of
Thermal/ Photovoltaic Energy

3.2 Tuong thich nguén phat PV v6i
phu tai/ Matching the PV with the
Load

3.3 Cong suét cyc dai tim pin mat
troi/ Maximizing the Output of a Solar
Panel

3.4 Pau néi voi hé thong dién/
Interface with a Power System

3.5 Hé théng bién dbi/ Power
Conditioning Systems

3.6 Huéng dan NERC d4u néi hg
théng PV vdi ludi/ NERC Guidelines
for Connecting a PV System to a Grid
3.7 Cac vén dé khi ddu ndi h¢ théng
PV vé6i luédi dién/ Problems of
Interfacing PV Systems with the Grid
3.8 Muc xam nhap phat dién PV vai
ludi dién/ Penetration Percentage by a
PV Energy System into a Utility Grid
3.9 So dd céc bd bién ddi cong suat/
Power Converter Topologies For
Distributed Generation Systems

3.10 Lam viéc song song cac bd
nghich luu / Parallel Operation Of
Inverters in Distributed Generation
Systems

3.11 Diéu khién ap va dong nghich luu
3 pha- 4 ddy trong ché do lam viéc
cach li/ Voltage And Current Control
of a Three-Phase Four-Wire
Distributed Generation Inverter in
Island Mode

3.12 Piéu khién dong cong sudt /
Power Flow Control of a Single
Distributed Generation Unit

3.13 Phan tich tinh bén viing én dinh
ctia diéu khién 4p va dong/ Robust
Stability Analysis of Voltage and
Current Control For Distributed
Generation Systems

3.14 Didu khién PWM 3 pha/ Rectifier
Control For Three-Phase Distributed
Generation

(1], [2], [4].[6]
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Tuén/
Bubi

Chui @& (chwong)

Noi dung

Tai liéu

8,9,
10

Chuong 4: Céc ki thuét tich trix
néng lugng- Ki nguyén Hydro/
Chapter 4: Energy Storage-
Hydrogen Era

4.1 Céac ki thuat tich trif ndng
lugng/ Energy Storage
Technologies: Batteries;
Energy Storage using Inertia
and Pneumatic; Energy Storage
using Super Capacitors; Energy
Storage using Hydrogen (Fuel
Cell); Pumped Hydro Energy
Storage; Thermal Storage
Systems

4.2 Chon lya va Dinh mutrc hé
théng tich trit/ Factors for
Choosing Type and Rating of a
Storage System

4.3 Kha nang duy tri ciia hé
thdng tich trit / Nature of
Support by Electricity Storage
Systems

4.4 Mat d6 phu tai, Kha nang
ngén mach va Tich trif ning
luong/ Load Density, Short-
Circuit Capacity, and Storage of
Energy

4.5 Cac thiét bi tich trit ning
luong dung voi PV/ Types of
Storage Devices for PV
Systems

4.6 Tinh toan tich trit ndng
lugng voi nang luong gio/
Determining the Size Storage
for Wind Power

4.7 Cac ché o diu khién /
Control Modes for Stores and
WTG

4.8 Dinh murc nang luong/
Energy Rating of Stores

4.9 Tinh chat Hydro/ Hydrogen
Properties

4.10 Loi diém ctia Hydro/
Hydrogen Advantages

4.11 San xuét Hydro/
Production of Hydrogen

4.12 Nhién liéu cho Pin nhién
liéu/ Fuels for a Fuel Cell

4.13 So sanh cac loai pin nhién
liéu/ Comparison between Fuel
Cells

4.14 bdc tinh cac loai pin nhién
liéu/ Typical Characteristics of
Various Fuel Cells

4.15 Ung dung pin nhién ligw/
Applications of Fuel Cells

4.16 Hé théng SOFC- Gas
Turbine/ An SOFC-Gas
Turbine System

4.17 MO hinh toan hé tich trit/
Mathematical Model of Storage
4.18 M6 hinh kinh t& hé tich
trit/ Economical Model of
Storage

4.19 Tich trir nang luong va
ning lugng tai tao/ Energy
Storage and Renewables

4.20 Tich trir ning luong vé
phia nguoi dung/ Storage at the
User’s Level

4.21 Tich tr nang luong va
giao thong/Storage and
Transport

4.22 Cac vén d& cua Tich trit
ning lugng va h¢ thong dién/
Electric Power System with
Energy Storage Issues

(1], [2]. [41.[6]
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Tuéan/
Bubi

Chui @& (chwong)

Noi dung

Tai liéu

11
12

Chua:'lg 5:
Ha théng phét dién hén hop/
Chapter 5: Hybrid Systems

5.1 Ghép ndi céc ngudn phat/
Coupling of Energy Sources

5.2 Hé théng hdn hop lam viée doc
lap/ Stand-Alone Hybrid Power
Systems

5.3 Can bang chi phi gitra pin mit troi
va binh dién/ Cost Balance Between
PV Cells and Storage Batteries

5.4 H¢ théng hdn hop véi pin nhién
liéu/ Hybrids Incorporating Fuel Cells
5.5 H¢ théng hdn hop véi turbine gio
va may phat diesel/ Workings of a
WTG and Diesel Generator

5.6 Gi6i han mirc xam nhép cua dién
2i6/ Wind Energy Penetration Limit
5.7 Hé théng hdn hop véi turbine gio-
pin nhién liéu/ Wind Power—Fuel Cell
Hybrids

5.8 B§ bién ddi tinh trong dAu ndi giira
ngudn phat phan tan va hé théng dién/
Interfacing Nonconventional Energy
Sources with Utility Systems—Static
Power Controllers (SPCs)

5.9 Bao vé du nbi gitta ngudn phat
phén tan va h¢ théng dién/ Protective
Controls Between a Utility and a
Newcomer

[1], [2], [41.6]

13,
14

Chuong 6: D4u néi cac ngudn
phét dién phén tan véi hé théng
dién/

Chapter 6: Interconnecting
Distributed Resources with
Electric Power Systems

6.1 Gidi thiéu/ Introduction

6.2 Céc ki thuat ddu ndi: dong
b, khong df“)ng b, dung nghich
Iuu/ Interconnection
Technologies: Synchronous
Interconnection; Induction
Interconnection; Inverter
Interconnection

6.3 Cac tiéu chun va qui dinh
déu ndi/ Standards and Codes
for Interconnection: IEEE
1547-2003; National Electrical
Code; UL Standards

6.4 Cac van dé dau ndi: diéu
chinh dién ap; ndi dat; d@)ng bo
hoa; cach li; dap ung voi thay
dbi dién 4p; dap ing v6i thay
ddi tan sd; Céch i khi su ¢d;
Mat dong bd; Phéi hop dong
lai; Dong DC trong luéi; Chap
chon dién ap; Hoa tan; Bao vé
cach li/ Interconnection
Considerations: Voltage
Regulation; Integration with
Area EPS Grounding;
Synchronization; Isolation;
Response to Voltage
Disturbance; Response to
Frequency Disturbance;
Disconnection for Faults; Loss
of Synchronism; Feeder
Reclosing Coordination; DC
Injection; Voltage Flicker;
Harmonics; Unintentional
Islanding Protection

6.5 Cac vi du ddu ndi ngudn tai
tao: May phat ddng bd giam tai
dinh; hé théng PV ndi lusi/
Interconnection Examples for
Alternative Energy Sources:
Synchronous Generator for
Peak Demand Reduction; Small
Grid-Connected Photovoltaic
System

(1], [2], [4],[6]
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Tuéan/
Bubi

Chui @& (chwong)

Noi dung

Tai liéu

Chuong 7: M6 hinh h6a Hé
théng dién hdn hop véi Homer/
Chapter 7:

Micropower System Modeling
With Homer

7.1 Gi6i thiéu/ Introduction

7.2 M6 phong/ Simulation

7.3 Téi wu hoa/ Optimization

7.4 Phan tich d¢ nhay: tinh khong
chéc chéin; phan tich dwa vao bo dit
liéu hang gio/ Sensitivity Analysis:
Dealing with Uncertainty; Sensitivity
Analyses on Hourly Data Sets

7.5 M6 hinh vt li: Phuy tai; Ngudn;
Cac phan tir; Diéu phdi hé thng/
Physical Modeling: Loads; Resources;
Components; System Dispatch

7.6 Mb hinh kinh t& Economic
Modeling

(11, [2], [4]. [6]

7. Gidng vién tham gia gidng day:
CBGD chinh:
CBGD tham gia:

PGS.TS Nguyén Hiru Phiic
TS. Nguyén Quang Nam
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/Bo mon quan 1y MH: Thiét bi dién Pé cuong mon hoc Sau dai hoc
CHAN POAN VA GIAM SAT TINH TRANG MAY PIEN
(CONDITION MONITORING AND FAULT DETECTION OF

MACHINES)
Mai s6 MH: 045129
Sé tin chi: Tc (LT.BT&TH.Tyu Hoc): 2 TCHP:
Sb tiét -Téong: 45 LT: 30 BT: 0 TH: 0 DA: BTL/TL: 15
Tiéu luan: 50%
Danh gia:
Thi: 50%

- Mén tién quyét:

- Mo6n hoc truéce:

- M6n song hanh:

- CTPT nganh: K¥ Thuat Bi¢n
- Ma nganh: 60520202

- Ghi chu khac:

1. Muyc tiéu mé6n hoc:

G161 thiéu cho hoc vién céc kién thuc tong quat ve cac dang 101 ciia may di¢n quay.

Gidi thiéu ve cach thuc gidm sat va phat hién tinh trang may dién dé nang cao hi¢u qua san xuat, giam gia
thanh va thoi gian stra chira, bao ddm sy an toan cho nguoi thao tac.

Trinh bay phuong phap thiét ké hé thong giam sat tuy dong, cung cap su canh bao sdm vé cac van dé bat
thuong va nhan dang nguyén nhan giy ra 16i ctia may dién

Introduce the knowledge of rotating electrical machine faults .

Introduce how to detect and monitor the machine condition to improve efficiency, reduce costs and repair
time, ensure the safety for operator.

[llustrate methods for designing the automatic monitoring system, provide warning of problems and
identify the causes of fault

2. Néi dung tém t§t mén hoc:

Mon hoc nay trinh bay cac kién thirc vé cac dang 15i cling nhu nguyén nhan gay ra 18i cho may dién quay.
Mon hoc ciing trinh bay cc cong cu cho viéc phan tich tin hiéu dong dién va rung dong dé chan doan 13i
thong qua van dung may tinh. Mon hoc nay cling s€ tap trung vao viéc nghién ctru cac thuat toan nhan
dang va phan loai ... Hoc vién c6 kha niang nim bt cac van dé sau:

*Thu thap tin hi¢u bang cam bién
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«Phén tich ph tin hiéu
*Cac thuat toan nhan dang

*Céac thuat toan phan loai

This course presents the knowledge of electrical machine faults as well as their causes. The course also
presents tools for analyzing current and vibration signals to diagnose the faults by using personal
computer. This course will also focus on the study of identification and classification algorithms, etc..
Students will be able to demonstrate understanding of the following concepts:

Data acquisition using sensors

Spectrum analysis

Pattern recognition algorithms

Classification algorithms

3. Tai li€u hoc tép:

[1]J. S. Rao, “Vibratory Condition Monitoring of Machines”’, Alpha Science International Ltd., 2000

[2] J. R. Quinlan, “C4.5: Programs for Machine Learning”, Morgan Kaufmann Publishers Inc.,
California, 1993

[3] Victor Wowk, “Machinery Vibration Measurement and Analysis”, McGraw-Hill, 1991
[4]J. 1. Taylor, “The Vibration Analysis Handbook”, 2003

4. Cac hiéu biét, cac k¥ ning cén dat dugc sau khi hoc mén hoc:

Hiéu duoc vé nguyén nhan 15i may dién va tim quan trong cia viéc giam st tinh trang may
Hiéu vé cach thu thap va phan tich dit liéu dong dién va rung dong

Hiéu hoat dong cua mot s6 thuat toan nhan dang va phan loai

Hiéu vé cach thiét ké hé thong giam sat ty dong

Mo phong bang Matlab/Simulink mét sb truong hop 16i trong thuc té (lam viéc theo nhom)

Understand the fault causes and the importance of monitoring machine condition

Understand how to acquire data and analyze current and vibration signals
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Understand some pattern recognition and classification algorithms

Understand how to design the automatic monitoring system

Simulation some faults by Matlab/Simulink(Group working)

5. Hudng din cich hoc - chi tiét cach d4nh gid mon hoc:

Sinh vién can doc sach tham khdo va cac cong trinh bai bao lién quan

Sinh vién can thuc hanh mo phong céc thuét toan nhan dang va phan loai sir dung Matlab/Simulink

Danh gia:
Tiéu luan: 50%

Thi: 50%

Students should read textbooks and reference papers

Students should practice to design and simulate classification and recognition algorithms using

Matlab/Simulink
Grading:
Project - class seminar: 50%

Final test: 50%

6. Noi dung chi tiét:

dién.
Céc k¥ thuat phan tich tan s6 va
thoi gian

Tuén/ 0 2 Al .
Budi Chu dé (chuong) Noi dung Tai liéu
Gi6i thiéu vé giam sat tinh trang
va chan doan 15i ciia may dién.
Str dung vibration va dong dién
I |Gi6i thiéu - Téng quan trong viéc chan doan 161 may (11, 121 [3]

2 |Cam bién - Thu thap dit liéu

Cam bién dong dién.
Cam bién gia toc.

[11, [3]

134



Tuén/

Budi Chu dé (chuong) Noi dung Tai liéu
Tong quan - ddc diém ciia cac
loai 16i:
CAc 16i lién quan t6i phan co
Téng quan vé 18i ciia may dién  |khi.
3.5 | Oned ¥ [11, [21, [3]

quay

C4c 16i lién quan t6i phan dién.

C4c 16i lién quan t6i Bearing.
Céc ky thuat phan tich tinh
trang may di¢n

6-8

Hé théng chan doén - Thuat
toan phan loai va nhan dang

Thu théap va xu ly dix lidu.
Mot sb thuat toan thong dung:
decision tree, k-NN, neural
network, SVM,..

[11, [2], [3]

9-10 |Case Study Cac truong hop minh hoa [4]
11-15|Tiéu luan Tiéu luan
7. Giang vién tham gia gidng day:
CBGD chinh: TS. Nguyén Ngoc Tu
CBGD tham gia: TS. Trinh Hoang Hon
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/Bd mén quan 1y MH: Cung cap dién Pé cuong moén hoc Sau dai hoc
PIEN TU CONG SUAT TRONG HE THONG PIEN GIO VA MAT TROI
(POWER ELECTRONICS FOR WIND AND PHOTOVOLTAIC

ENERGY SYSTEMS)
Ma s6 MH: 045130

S6 tin chi: Tc (LT.BT&TH.Ty Hoc): 3 TCHP:
Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15

Bai tap va kiém tra 20%

nhanh:
banh gia: Tiéu }uankva bao cao 30%

chuyén dé:

Thi cubi ky: 50%

- Moén tién quyét:

- Mo6n hoc trudce:

- M6n song hanh:
- CTDT nganh: K¥ Thuat Di¢n
- Ma nganh: 60520202

- Ghi cht khac:
1. Muc tiéu m6n hoc:

Mon hoc nham cung cap kién thirc bo sung va chuyén sau vé cac bd bién doi cong suat trong h¢ thong
dién gi6 va mat troi.

The subject aims to provide additional and in-depth knowledge about static converters for wind energy
and photovoltaic systems.

2. N6i dung tém tit mén hoc:

Céc van dé vé cau truc cac bd bién doi cong suat, cac phuong phap dieéu khién, cac ché d van hanh doc
1ap va két luoi trong h¢ thong chuyén doi dién gi6 va dién mat troi duoc trinh bay.

The issue of the structure of power converters, control methods, the standalone and grid connected
operating mode of wind energy and solar power conversion systems are presented

3. Tai liéu hoc tép:
[1] Remus Teodorescu, Grid Converters For Photovoltaic And Wind Power Systems, Wiley, 2011

[2] Strzelecki- Benysek, Power Electronics in Smart Electrical Energy Networks, Springer, 2008.
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[3] Lingfeng Wang, Modeling and Control of Sustainable Power Systems, Springer, 2012

[4] Djamila Rekioua, Ernest Matagne, Optimization of Photovoltaic Power Systems, Springer, 2012
[5] Bin Wu, Power conversion and control of wind energy systems, Wiley, 2011

[6] Rashid M.H., Power Electronics Handbook, Elsevier, 2011.

4. Céc hiéu biét, cic ki ning cin dat dwge sau khi hoc mén hoc:

Sau khi hoan tit mon hoc nay, hoc vién c6 thé:

1. Phén tich cu trac va chirc nang bd bién ddi cong suat cho hé thong dién gid

2. Phan tich cu triic va chtic nang bo bién ddi cong suat cho hé thong dién mat troi

3. Giai thich va &p dung céc k¥ thuat diéu khién b bién doi cong suét cho hé théng dién gi6 va mat troi

4. Téng hop mo hinh mo phong bd bién ddi cong suat trong hé théng dién gid va mit troi st dung PSIM,
MATLAB/SIMULINK

Upon completion of this course, students should be able to:

1. Analyze structure and function of power converters for wind energy systems

2. Analyze structure and function of power converter for photovoltaic system

3. Explain and implement modern control techniques for converters in PV and wind power systems

4. Create simulation models of power converters for wind power and PV systems using MATLAB /
SIMULINK softwares

5. Huéng déin céch hoc - chi tiét cach d4nh gid mén hoc:
- Hoc vién can doc sach gido trinh va lam bai tap dz‘iy du.
- Hoc vién can tham gia bao céo chuyén dé trudc 16p hoc

- Hoc vién can mo phong céc bg bién doi dién gio va mat troi.

- Cach danh gia :
+ Bai tap va bai kiém tra nhanh: 20%

+ Tiéu luan va bao cao chuyén dé : 30%
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+ Thi cudi ky: 50%

- Students should read textbooks and finish all assignments.

- Students should take part in class seminar

- Students should simulate issues of load management problem.

- Grading:

+ Homework and quizzes: 20%

+ Mini project & seminar: 30%

+ Final: 50%

6. Noi dung chi tiét:

Iuu dién mat troi

mat tro1 co ban

4. Cac bd nghich luu di¢n mat
tro1 ba pha

5. Cac phuong phap diéu khién

Tun/ . 2} A ‘1ea
Budi Chu dé (chuong) Néi dung Tai liéu
1. Su phét trién dién gi6
2. Sy phét trién di€n mat troi
(Quang dién)
s i 3. B bién d0i cong suat — thanh
1 [Chuong 1: Gidi thi¢u phan co bén ciia hé théng dién [1], [2], [3]
g16 va mat troi
4. Cac quy dinh két ludi dién
mat troi va dién gio
1. Cac cdu hinh phat trién tir
nghich luu cau H
2. Cac cau hinh phat trién tur
Y S . nghich luu NPC
g3 |Chuong 2: Cau trie bo nghich 1370, 0 48 nohich uu dien  |[1], [4], [6]

Chuong 3: Pong bd hoa véi
ludi trong cac bd bién doi cong
suat mdt pha

1. K§¥ thuat ddng bo héa voi
lu6i cho hé théng mot pha

2. Phat hi¢n pha dya trén tin
hi¢u trong hé truc toa do dq
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

5,6

Chuong 4: Phat hién trang thai
cach ly

1. Tong quan vé cac phuong
phép phat hién trang thai cach
ly (Islanding)

2. Phuong phap phat hién thy
dong

3. Phuong phép phat hién tich
cuc

[1]

Chuong 5: Céu trac bg bién doi
cong suat trong hé thong dién
gio

1. Cac cau hinh hé théng turbin
gio

2. Cac so d0 bo bién doi cong
suat

3. Cac phuong phap diéu khién
hé théng dién gio

[11, [5], [6]

8,9

Chuong 6: Dong bd hoa véi
ludi trong cac bd bién doi cong
suat ba pha

1. Véc-to ap ba pha trong
truong hop su co ludi
2. Cac h¢ truc toa do dong bd

[11, [5]

10,11

Chuong 7: Diéu khién bo bién
do1 cong suat trong hé thong
dién gio

1. M6 hinh b6 bién d6i

2. biéu khién dién ap DC va
AC

3. Piéu khién dinh huéng ap
(VOC) va diéu khién truc tiép
cong suit (DPC)

4. Ché d6 van hanh doc lap va
két ludi

5. Van hanh trong mang dién
nho (micro-grid) va kiém soat
tich trt nang lugng

[11, [3]

12,13

Chuong 8: Diéu khién bo bién
do1 cong suat trong truong hop
su cO ludi

1. Tong quan cac k¥ thuat diéu
khién bo bién ddi cong sut
trong trudng hop mat can bang
ap ludi

2. Céc cau tric diéu khién khi
dong dua vao ludi mét can bang
3. Piéu khién cong suit trong
truong hop ludi mat can bang

4. Piéu khién cong suét linh
hoat vo1 ky thuat han dong

[11, [5]

14,15

Chuong 9: Piéu khién dong
dién ludi

1. Céc yéu cau song hai dong

2. biéu khién dong tuyén tinh
v6i diéu ché xung doc lap

3. Cac k¥ thuat diéu ché do rong
xung PWM

4. Céc gidi han cua bo bién doi
diéu khién theo dong

[11, [5]

7. Gidng vién tham gia gidng day:
CBGD chinh:

PGS.TS Phan Qudc Diing
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CBGD tham gia: PGS.TS Lé Minh Phuong
TS. Nguyén Dinh Tuyén
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/Bd mén quan 1y MH: Cung cap dién Pé cuong moén hoc Sau dai hoc
PIEU KHIEN HO TIEU THU PIEN
(DEMAND SIDE MANAGEMENT)

Mi s6 MH: 045132

Sé tin chi: Tc (LT.BT&TH.Tyu Hoc): 2 TCHP:

Sb tiét -Téong: 45 LT: 30 BT: 0 TH: 0 DA: BTL/TL: 15
0%

banh gia: : 0%
0%

- Moén tién quyét:

- Mo6n hoc trudce:

- M6n song hanh:

- CTDT nganh: K¥ Thuat bi¢n
- Ma nganh: 60520202

- Ghi chu khac:

1. Muc ti€u mé6n hoc:

Cung cap kién thic bo sung va chuyén sau vé diéu khién tiéu thu dién:
-Céac cong nghé¢ DSM
-Gié dién va Diéu khién tiéu thu dién tu cac cong ty dién luc
-Céc bai toan diéu khién tiéu thy dién phia ho tiéu thu

-Cac budc hoach dinh DSM

Provide student with:
-DSM technologies
-Electricity tariffs and Load management from utilities
- Introduce the load management problems from demand side
-The DSM planning

2. N6i dung tém tit mén hoc:

-Gi6i thiéu lich st quan 1y nhu cdu (DSM), khai niém co ban, DSM nhu 13 budc tdi vu nang lugng dién
tur phia nguoi dung dién, giam bot ap luc dau tu nguén va ludi, nang cao do tin cay luoi dién, cai thién
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moi trudng. Cac chuong trinh DSM ciia cac qubc gia tiéu biéu duoc trinh bay. Dic biét gidi thiéu hai
quan diém kinh doanh ctia cac cong ty dién My da tao budc ngodt phat trien DSM

- Gi6i thiéu ban chat gia dién, cac loai biéu gia dién hién c6. Phan tich cac biéu gia dién trén quan diém
diéu khién sy dung dién. Gi6i thiéu va phan tich biéu gia cat dién hitu hiéu cho dam bao aninh hé thong.
Céac mb hinh toan xac dinh gia cit dién, gia thoi thuc duoc gidi thidu. Tién hanh phan tich k§ diéu khién
tiéu thy dién trong thi truong dién. M6 hinh diéu khién tai truc tiép duoc phan tich wu va nhuge

-Vén dé qui hoach nguén tich hop 1a bai toan khong thé thiéu cta quan 1y nhu cau, khi ma sy giam dung
dién c6 thé coi nhu 13 mot loai ngudn dic biét: ngudn NegaWat . Mot s6 vi du va mé hinh s& duoc gidi
thiéu.

- Céc bai toan diéu khién tiéu thu dién phia ho tiéu thu dugc gidi thiéu nhu: diéu phdi san xuét tdi uu theo
gia dién, xac dinh cong suét dang ky cho loai gia dién theo cong suat, xac dinh mtre tiéu hao dién nang
trén don vi san pham, Dé cho bai toan cat tai, cn tién hanh xac dinh thir hang cua cac thiét bi dung dién.
Cac md hinh cét tai duge gidi thiéu va phan tich.

- Phan tich hanh vi dung dién 13 bai toan can thiét dé tir d6 dién luc cai tién biéu gia dién. Phan loai hanh
vi dung di¢n cta khach hang thuong dugc dua trén phén loai céac dd thi phu tai. Cac khach hang cung loai
s& c¢6 chung biéu gia dién. Ngoai ra mé hinh dap ung nhu cau duoc dé cap nhu mot van dé thoi sy cia
ludi dién thong minh

-Hoach dinh DSM duoc trinh bay theo hai giai doan: hoach dinh va thuc hién. Pay la bai toan quan trong
cho céc cong ty dién dé timg budc dua quan ly ding dién vao thuc té

-Introduce the Demand-side management, some basic concepts, DSM as the energy optimization step
from the consumer, relief the investment for generation and transmission lines, improve network
reliability and environment. The DSM program of some typical countries is also presented.
Exceptionally, two business concepts of USA utilities that lead to the turning-point of DSM development

-Introduce the nature of electrical prices, the current tariffs. Analyze the current tariffs from the view of
load management. Introduce and analyze the interruptible price assuring power system security

-The integrated resource planning is necessary problem of DSM, when the reduction of electricity
consumption is regarded as special resource: the NegaWat resource. Some examples and models will be
presented

-Introduce the problems for demand side: optimize the production scheduling, determine the scribed
demand, and calculate the electricity consumption per product unit. For load shedding, the ranking of
electrical devices must be carried out. The models for load shedding process are also introduced

-The electricity consumption analyze is the key problem for tariff enhancement. Clustering the behavior
of consumers is based on the load curve classification. The customers in the same cluster will have the
same tariff. Beside, the demand response models will be mentioned as the hot problem of smart grid.

-DSM planning has two stages: planning and deployed. This is important for utility to move the DSM into
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practice

3. Tai li¢u hoc tép:

[1]-Clark, 1993, Demand-Side Management: Management planning, The Fairmont Press, Inc,

[2]- Clark, 1994, Demand-side management : Conception, Fairmont press Inc.

[3]-Zhaoguang Hu, Xinyang Han, Quan Wen, 2013, Integrated Resrource Strategic Planning and

Power Demand-Side Management, Springer

[4]-F. C. Schweppe, M. C. Caramanis, R. D. Tabors, and R. E. Bohn, 1998, Spot Pricing

Electricity, Boton, MA: Kluwer
[S]-EVN, 2005, Baseline DSM training course for EVH and the PCs

4. Céc hiéu biét, cic ki ning cin dat dwge sau khi hoc mén hoc:

- Mo ta duoc bai toan DSM

- Phéan tich dugc gia dién va DSM

-MBo ta qui hoach ngudn tich hop

- Giai thich dugc cac bai toan DSM tir phia hg tiéu thu

- Phan tich tiéu thu dién

-Describe the DSM

- Analyze the pricing policy and DSM.

- Describe the integrated resource planning

- Explain the DSM problems from the customer side

- Analyze the electricity consumption

5. Huéng dén cach hoc - chi tiét cch d4nh gi4 mén hoc:

Hoc vién can doc sach gido trinh va lam bai tap day du.

Hoc vién can tham khao tai liéu va vi€t bao cdo ti€u luan theo chu dé GV dua ra.

Céch danh gia:

of
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Tham dy ddy du chuong trinh: 10%

Bai tap vé nha : 10%

Béo cao ciia nhom trong chuong trinh:

Ticu luan: 30%

Thi két thac mén hoc:50%
Tham dy

Tiéu luan

Thi cudi khoa

Specify learning course: read books; do homeworks and class project

Grading:

Class attendant: 10%
Homework: 10%
Team project:

Class project:30%
Final exam: 50%
Attendance
MiniProject

Final Exam

6. Noi dung chi tiét:
A
ll;‘fg Chu @ (chuong) Noi dung Tai liéu

1,2 |Chuong 1: Khai niém co ban

Lich su-Khai ni¢ém DSM-
Yngh~ia, muc dich- DSM va
van dé méi truong-

DSM va quan diém d6i moi tur
duy kinh doanh nganh di¢n-
DSM tai mot s6 nuoc —DSM
tai Viét nam

[11[2]
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Tuln/
Budi

Chu dé& (chuong)

N¢i dung

Tai li¢u

3,4,5

Chuong 2: Gié dién va Diéu
khién ti€u thu dién tu cac cong
ty dién luc

-Ban chat gia dién-Gia di¢n tai
mot s6 nuoc-

Gia dién va diéu khién tiéu thu
dién-

Diéu khién tai truc tiép DLC-
Gia cat dién va diéu khién tai
gian tiép-

Gia dién va diéu khién tiéu thu
dién trong thi truong dién

[4]

Chuong3: Qui hoach ngudn
tich hgp

-Khai niém LCP-Qui hoach
ngudn tich hop (IRP)-
-M5t vai vi du va md hinh

[1][2]

7,8,9

Chuong 4: Céc bai toan didu
khién tidu thy dién phia ho tiéu
thu

-Diéu khién theo gia dién
-Xép hang thiét bi diéu chinh
tiéu thu dién

-Xac dinh cong suit lon nhét
can dang ky

-Muec tiéu hao dién ning trén
don vi san pham

-Diéu khién tai thoi thuc

[11[5]

10,11

Chuong 5-Phan tich hanh vi
dung di¢n

Gia dién va diéu khién
-M6 hinh dap ung gia-tiéu thu

-Phan loai hanh vi dung dién
cua khach hang

dién trong ludi dién thong minh

[1113]

12,13

Chuong 6-Hoach dinh DSM

Cac budc hoach dinh DSM
- Cac budce thuc hién DSM

14,15

Chuong 7: Phan tich DSM

-Gidi thiéu

-Thtr nghiém cia nguoi tham
gia

- Thir nghiém cuia cong ty dién
-Thtr nghi¢m xa hoi

-Lya chon thir nghiém

[11[5]

7. Gidng vién tham gia gidng day:
CBGD chinh:

CBGD tham gia:

PGS.TS Phan Thi Thanh Binh

TS. Huynh Quang Minh
PGS.TS Lé Minh Phuong
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir

Khoa/Bd mén quan Iy MH: Cung cép dién bé cuong mon hoc Sau dai hoc
LUOI PIEN THONG MINH
(SMART GRID)
Ma s6 MH: 045133

S4 tin chi: Tc (LT.BT&TH.Tu Hoc): 3 TCHP:
Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15

CAhuyen can va bai 20%

tap:
banh gia: Tiéu }uankva bao cao 30%

chuyén dé:

Thi cuoi ky: 50%

- Moén tién quyét:

- Mo6n hoc truédce:

- M6n song hanh:
- CTDT nganh: K¥ Thuat Bi¢n
- Ma nganh: 60520202

- Ghi cht khac:
1. Muc tiéu mo6n hoc:

Moén hoc cung cap kién thirc vé ludi dién théng minh nhu cac khai niém va céu tric cua Smartgrid,
Microgrid; két ludi DG trong Microgrid; cac ché d6 van hanh Microgrid; van d¢ tich trit niang lugng trong
Smartgrid; van dé vé quan Iy nhu cau dung dién.

The subject aims to provide students with knowledge about Smartgrid as concepts and structures of
Smartgrid and Microgrid; DG connection in Microgrid; operation modes of Microgrid; energy storage
issues in Smartgrid; Demand Side Management in smartgrid.

2. N6i dung tém tit mén hoc:

Mon hoc gidi thiéu cac khai niém co ban vé Smartgrid, Microgrid véi cac bai toan vé van hanh ludi dién.
Céac van dé két lu6i DG, tich trir ning luong, bai toan quan 1y nhu cau dung dién trong Smartgrid ciing
duogc trinh bay.

This course gives the basics of Smartgrid, Microgrid with the operation problems. The DG connection, the
energy storage, the DSM in Smartgrid are also introduced.

3. Tai li¢u hoc tép:

[1] Nouredine Hadjsaid (Editor), Jean-Claude Sabonnadiére (Editor), Smart Grids, ISBN: 978-1-848-
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http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Nouredine Hadjsaïd
http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Jean-Claude Sabonnadière

1-261-9, 350 pages, May 2012, Wiley-ISTE

[2] Ali Keyhani and Muhammad Marwali (Eds.), Smart Power Grid, 2011, Springer-Verlag Berlin

Heidelberg

[3] Edited by Professor Nikos Hatziargyriou, Microgrids: Architectures and Control, 2014, Wiley, IEEE

Press

[4] Suleiman M. Sharkh, Mohammad A. Abu-Sara, Georgios I. Orfanoudakis, Babar Hussain, Power

Electronic Converters for Microgrids, April 2014, Wiley-IEEE Press

[5] Ryszard Strzelecki, Grzegorz Benysek Editors,Power Electronics in Smart Electrical Energy

Networks, 2008, Springer-Verlag London Limited

4. Céc hiéu biét, cac k¥ niing cin dat duoc sau khi hoc mén hoc:

Sau khi hoan tit méon hoc nay, hoc vién cd thé thuc hién:

1. Phan biét dugc cac ciu tric ludi dién thong minh.

2. Phén biét dugc cac kiéu két lui DG trong luéi dién théng minh.

3. Giai thich dugc cac van dé van hanh mot mang dién nho.

4. M6 ta duogc bai toan tdi wu tich trit ning luong trong ludi dién thong minh

5. Mo ta duoc bai toan quan 1y nhu cau trong mang dién thong minh.

Upon completion of this course, students should be able to:
1. Distinguish the types of smartgrid.

2. Distinguish the DG connections in one smartgrid

3. Explain the problems of microgrid operation.

4. Describe the optimal energy storage in smartgrid

5. Describe the DSM in smartgrid.

5. Hudng din céch hoc - chi tiét cdch d4nh gi4 mén hoc:

Sinh vién can doc sach gido trinh va lam bai tap day du.

Sinh vién tham gia béo cdo chuyén dé trén 16p
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http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Suleiman M. Sharkh
http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Mohammad A. Abu-Sara
http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Georgios I. Orfanoudakis
http://as.wiley.com/WileyCDA/Section/id-302477.html?query=Babar Hussain

Sinh vién can mo6 phdng céc bai todn van hanh mang dién thong minh.

Céch danh gia :

- Chuyén can, bai tap: 20%

- Tiéu luédn va bao céo chuyén dé: 30%

- Thi cudi ky: 50%

Students should read textbooks and finish all assignments.

Students should take part in class seminar

Students should simulate issues of smart grid operation.

Grading:

- Homework and quizzes: 20%

- Mini-project, seminar : 30%

- Final exam: 50%

6. Noi dung chi tiét:
Ay
Tudn, Chu 42 (chuong) Nbi dung Tai lidu
Buoi
1-Khai niém-y nghia
12 Chuong 1: Ludi dién thong 2-C},1u’c nimgw (1. [2]
minh 3-Cac phan tr
4- Mot vai vi du
1-Khai niém
e g en . |2-Céc kiéu ciu triic
3.4,5 fh}/}‘irc‘;ggfié)mm diensieunho |5 0 vau cu cho mét [11, 121, [3]
g Microgrid
4-Mot vai vi du
1-Céc tidu chuan két lusi DG
Chuong 3-Két lu6i ngudn phat |gi6 va PV
6.7 phan tan (DG) trong Microgrid | 2-Két ludi DG gi6 (23, 131 141, [5]
3-Két ludi PV
1-biéu khién dién ap trong
Microgrid
8,9,1 o oo |2-Diéu khién tan s6
0 Chuong 4-Van hanh Microgrid 3-On dinh trong Microgrid [1], [2], [3]

4-SCADA va quan Iy s6 liéu
5-EMS trong Microgrid
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Tuln/
Budi

Chu d& (chuong)

Noi dung

Tai li¢u

11,12

Chuong 5-Tich trit dién trong
Smartgrid

1-Cac thiét bi tich trit dién
2-Xe dién lai va tich trir dién
3-TO1 vu tich trir dién

[11, [2], [3]

13,14

Chuong 6-Quan 1y nhu cau
dung dién trong Smartgrid

1-Can bang tai

2-Mb hinh dép g nhu cau
3-Du béo nhu ciu dung dién
4-Mo6 hinh diéu khiéu tiéu thu
dién cho hg dan dung

[11, [2], [3]

15

Thuyét trinh

7. Giang vién tham gia giang day:
CBGD chinh:

CBGD tham gia:

PGS.TS Phan Thi Thanh Binh
PGS.TS Phan Quéc Diing
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir

Khoa/Bd mén quan 1y MH: Cung cap dién Pé cuong moén hoc Sau dai hoc
CHAT LUQNG DPIEN NANG
(POWER QUALITY)
Ma s6 MH: 045134
Sé tin chi: Tc (LT.BT&TH.Tyu Hoc): 2 TCHP:
Sb tiét -Téong: 45 LT: 30 BT: 0 TH: 0 DA: BTL/TL: 15
Bai tap: 30%
Dénh gia: Tiéu luan: 30%
Thi cubi ky: 40%

- Moén tién quyét:

- Mo6n hoc trudce:

- M6n song hanh:

- CTDT nganh: K¥ Thuat bi¢n
- Ma nganh: 60520202

- Ghi chu khac:

1. Muc tiéu m6n hoc:

Mo6n hoc nham trang bi cac kién thirc lién quan vé cac van dé chit lugng dién ning xét trén phuong dién
hé thong cap dién ciing nhu ho tiéu thy dién dan dung hodc cong nghiép, cung cép cho hoc vién kha ning
nam bt cac nén tang, ban chit cta cac hién tuong chét luong dién ning, ciing nhu kha ning phan tich cac
hién tugng.

The subject is to introduce learners to power quality issues in terms of power utility and end-user levels,
as well as to provide them with backgounds of power quality phenomena and analysis techniques.

2. N6i dung tém tit mén hoc:

Noi dung co ban ciia mén hoc gom cac phan chinh sau: Chat lwong dién ning tong quan; Cac hién tuong
qué d6 va Nhiéu dién tur; VAn dé hoa tan trén ludi cép dién; Cac qui dinh vé hoa tan cho Ho tiéu thu dién;
Phan tich, m6é phong va danh gia hoa tan; Phan tich va xu 1i s6 cac tin nhiéu nhiéu chét lugng dién nang;
Céc bai toan M6 phong Chat lugng dién ning voi cac phan mém: ATP-EMTP, MATLAB, ETAP

The course introduces power quality issues in terms of power utility and commercial or residential loads
considerations. The following topics are covered in the course: Introduction to Power Quality issues;
Electromagetic Compatibility; Harmonics in Power Systems; Analysis and Signal Processing of Power
Quality Disturbances; Harmonic Limits for Commercial/ Residential Customers; Power Quality
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Simulation with : ATP-EMTP, MATLAB, ETAP softwares.
3. Tai liéu hoc tap:

[1] Roger C. Dugan, Mark F. McGranaghan, H.Wayne Beaty; 1994; Electrical Power Systems
Quality; Mc Graw Hill Ed.; USA

[2] Alexander Kusko, Marc Thompson; 2007; Power Quality in Electrical Systems; Mc Graw Hill
Ed.; USA

[3] Math H. J. Bollen Irene, Yu-Hua Gu; 2006; Signal Processing Of Power Quality Disturbances; John
Wiley & Sons, Inc.; USA

[4] Lou van der Sluis; 2001; Transients in Power Systems; John Wiley & Sons Ltd.; USA

[5] J. Arrillaga, N.R. Watson; 2003; Power System Harmonics, Second Edition; John Wiley & Sons
Ltd.; USA

[6] Nikos Hatziargyriou; 2014; Microgrid: Architectures and Control; John Wiley & Sons Ltd.; USA

4. Céc hiéu biét, cic ki ning cin dat dwge sau khi hoc mén hoc:

Sau khéa hoc, cac hoc vién co thé:

- Trinh bay duoc cac thong tin co ban vé cac van dé Chat Luong Dién Nang
- Phan tich va giai quyét bai toan Sut dién ap va mét dién

- Phan tich va giai quyét bai toan Qua dién ap qua do

- Phan tich va giai quyét bai toan Hoa tan

- Phén tich/ Panh gi4 cac hé thong Giam sat Chat Luong Dién nang

- Ap dung cac ki thuat phan tich/ xr 1i tin hiéu ddi véi chét luong dién

Upon completion of this course, students should be able to:

- Describe fundamental introductory knowledge on Power Quality Issues

- Analyze and solve problems of Voltage Sags and Interruptions

- Analyze and solve problems of Overvoltage Transients

- Analyze and solve problems of Harmonics

- Analyze/ Evaluate Power Quality Monitoring System

- Apply signal processing techniques in Power Quality Disturbances Recognition

5. Hudng din cich hoc - chi tiét cach d4nh gid mon hoc:

Tai liéu dugc dua lén BKEL hang tuan. Diém téng két mon hoc duge danh gia xuyén subt qua trinh hoc
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- Tiéu luan, Bai tap 16n: 50%
- Thi giira ki, cudi ki: 50%

Diéu kién duy thi:

- HV duoc yéu cau phai ndp ding han tiéu luan trén BKEL

-HV can luu v thoi han ndp bai tdp. Nop mudn s€ khong dugce chép nhan néu khong c6 mdt 1y do chinh
dang da duoc trinh bay va phé duyét cua giang vién trudc ngay dén han.

- Tiéu luan, Bai tap 16n: 50%
- Thi giira ki, cudi ki: 50%

Learning materials are uploaded on the course website or BKeL. Grading at the end of the course is based
on process evaluation

- Projects, Problem- Solving Assignments: 50%

- Mid-term, Final Exam: 50%

Requirements for Exam Sitting

- Students are required to submit accomplished projects on BKeL

Projects are to be submitted in due time. Late submission is not accepted, unless approved by the
instructor on a case-by-case basis.

- Projects, Problem- Solving Assignments: 50%
- Mid-term, Final Exam: 50%

6. Noi dung chi tiét:
Ay
Tudn, Chu 42 (chuong) Nbi dung Tai lidu
Buoi
Chuong 1: Chét luong dién
nang
1.1: Cac van dé Chat Lugng
Dién Nang

1.2: Cac hi¢n tuong qua do

1.3: Thay doi dién ap kéo dai
1.4: Thay ddi dién ap théi gian
ngan

1.5: Méo dang dién ap

1.6: Trdi sut dién ap

1.7: Thay d6i tan sd

1.8: Céc thuat nglt thuong dung
1.9: Bbuong cong CBEMA va
ITI

1 |Chat luong dién ning

[1]12]
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Sut dién &p va mat dién

Chuong 2: Sut di¢n ap va mét
dién

2.1: Nguyén nhan Syt dién ap
va mat dién

2.2: Panh gia ché do lam viéc
khi c6 Sut dién ap

2.3: Cac nguyén li bao vé co
ban

2.4:Giai phap ddi véi nguoi sir
dung

2.5: Panh gia van dé kinh té cac
giai phap chdng sut dién ap
2.6: Sut dién &p do khoi dong
dong co

[1]112]

Qua di¢n ap qua do

Chuong 3: Qua dién 4p qua do
3.1: Ngudn gbc

3.2: Nguyén li bdo vé Qua dién
ap qua do

3.3: Thiét bi bao vé Qua dién ap
qua do

3.4: Quéa d6 dong cit tram tu bu
3.5: Bao vé chéng sét tram dién
lIuc

3.6: Cong hudng sit tir

3.7: Giai tich va Phan tich cac
hién tugng qua do cia qua dién
ap

[11 2] [4]

Hoa tan

Chuong 4: Hoa tan

4.1: Méo dang hoa tan

4.2: Méo dang dién ap va dong
dién

4.3: Hoa tan va Qua do

4 4: Cac chi s6 Hoa tan

4.5: Ngudn gy ra Hoa tan tir
cac phu tai dan dung

4.6: Ngudn gy ra Hoa tan tir
cac phu tai cong nghiép

[11[2] [3]
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Hoa tan

4.7: Pinh vi nguon gy ra Hoa
tan

4.8: Péap g hé thong

4.9: Anh hudng ctia méo dang
Hoa tan

4.10: Lién hoa tan

Chuong 5: Giai tich- Panh gia-
Giam thiéu anh huéng cua Hoa
tan

5.1: Danh gia méo dang Hoa
tan

5.2: Nguyén li khong ché mirc
méo dang Hoa tan

5.3: Giai tich céc hién tugng
Hoa tan

[11[2] [3]

Hoa tan

5.3: Giai tich cac hién tuong
Hoa tan

[11[2] [3]

Hoa tan va thay doi dién ap thoi
gian dai

5.4: Thiét bj giam thiéu méo
dang do Hoa tan

5.5: K-factor Transformers

5.6: Tiéu chuin vé Hoa tan
Chuong 6: Thay d6i dién ap
thoi gian dai

6.1: Nguyén li diéu ap

6.2: Thiét bi diéu ap

6.3: Thiét bi diéu ap trén ludi
6.4: Thiét bi diéu ap cho phu tai
6.5: Diéu ap v6i ludi c6 ngudn
phat dién phan tan

6.6: Chap chon dién ap- Flicker

[11[2] [3]

Giam sat chat luong dién ning

Chuong 7: Giam sat Chat
Luong Dién nang

7.1: Céc yéu cau cua Giam sat
Chét Luong Dién ning

7.2: Céc phat trién cua ki thuat
giam sat Chat Luong Pién
nang

7.3: Céc thiét bi giam sat Chat
Luong Dién nang

7.4: Danh gia cac dir liéu do dac
khi Giam sat Chat Luong Pién
nang

7.5: Ap dung cac hé thong giam
sat thong minh

7.6: Céc tiéu chuan ap dung

[3]
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Xt 1y tin hiéu di v6i chat
lugng dién

Chuong 8: Xt Ii tin hiéu ddi véi
chat lugng dién

8.1 Tdong quan cac phuong
phap

8.2 Céc thong sb dic trung

8.3 Céc chi s6 cua chat luong
dién

8.4 Phan tich trong mién tan s
va bién doi tin hiéu

8.5 Ué6c lugng hoa tan va Lién
hoa tin

8.6 STFT roi rac phan tich cac
thanh phan tin hiéu thay doi
theo thoi gian

8.7 Bién d6i wavelet roi rac
phan tich c4c nhiéu theo thoi
gian

[4]

10

Chat luong dién ning trong phat
dién phéan tan va ludi dién thong
minh

Chuong 9: Chat Lugng Dién
nang trong Phat dién phan tan-
Microgrid, va Ludi dién thong
minh (smart grid)

9.1: Ki thuat Phat Dién phan
tan va Hé théng microgrid va
Lud6i dién thong minh (smart
grid)

9.2: Céc ki thudt diéu khién
dién 4p trong MicroGrid

9.3: Van dé d4u nbi Phat Pién
phén tan vao MicroGrid, va
Lud6i dién thong minh (smart
grid) va cac van dé Chat Lugng
Dién nang

9.4:Céc van dé Chat Luong
Dién nang trong van hanh
Microgrids

9.5: Cac tiéu chuan lién quan

[6]

7. Gidng vién tham gia gidng day:
CBGD chinh:
CBGD tham gia:

PGS.TS Nguyén Hitu Phuc
TS. Nguyén Quang Nam
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir

Khoa/Bo mdn quan Iy MH: Cung cip dién Pé cuong mon hoc Sau dai hoc
TIET KIEM NANG LUQGNG DIEN TRONG HE THONG CONG NGHIEP
VA DAN DUNG

(ENERGY SAVING IN INDUSTRY AND CIVIL BUILDINGS)
M3 s6 MH: 045135

Sé tin chi: Tc (LT.BT&TH.Tu Hoc): 3 TCHP:

Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
0%

Danh gia:
0%

- Mén tién quyét:

- Mo6n hoc truéce:

- M6n song hanh:

- CTPT nganh: K¥ Thuat Bi¢n
- Ma nganh: 60520202

- Ghi chu khac:

1. Muyc tiéu mé6n hoc:

Mon hoc cung cap cho sinh vién nhitng kién thic co ban vé tiét kiém ning luong trong cong nghiép va
dan dung. Véi lugng kién thirc trong méon hoc sinh vién c6 thé phén tich danh gia tong quan vé mirc tiéu
thu nang luong trong cac thiét bi dién ciing nhu cac thiét bi cong nghé ciia nha may cong nghiép. Trong
d6 tap trung chu yéu vao viéc danh gia kha ning va co hoi tiét kiém nang luong trong cac hé thong truyén
dong dién, hé thong khi nén, hé thong bom, hé théng thong gio, hé thdng chiéu sang, hé thong nhiét. ..
Ngoai ra, qua bai giang mén hoc sinh vién co thé danh gia vé mat kinh té nhu kha ning va thoi han hoan
vbn cua cac giai phap k¥ thuat duoc ap dung.

This course provides students basic knowledges about energy efficiency in industrial and civil building.
Through these knowledges students can analyze and asses the energy consumption of electrical
appliances as well as the technological equipment. The course will focus on the assessment of energy
savings opportunities in the electric drive systems, Fan&Blower, Air conditioning&refrigeration,
pumping systems, ventilation systems, lighting systems, heating systems, cooling systems ... In addition,
through the lectures students can asses economic terms of the technical solutions, which are applied and
the payback period

2. Néi dung tém t§t mén hoc:

Mon hoc gém 11 chuong gitp cho sinh vién nim dugc nhitng khai niém co ban vé tiét kiém ning lugng
trong cong nghiép. Chuong 1 trinh bay tong quan vé cac dang ning luong chinh trong cong nghiép, ciing
v6i cac didc tinh cua ching. Trong chuong nay ciing dé cap dén tinh hinh tiét kiém nang luong tai Viét
Nam va trén thé gidi. Chuong 2 trinh bay phuong phap luan tinh toan ton hao cong suét trong hé thong
dién, trong do6 c6 tinh dén anh huong cua chét lugng dién nang. Chuong 3,4, 5,6, 7, 8, 9 trinh bay dac
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tinh cua cac hé truyén dong dién, h¢ théng bom, hé théng thong gid, hé théng nén khi, hé théng lanh, hé
théng nhiét, hé thong chiéu sang va danh gia kha nang ciing nhu giai phap tiét kiém ning luong trong cac
hé théng nay. Chuong 10 trinh bay phwong phap danh gia kinh té cac giai phap k¥ thuat va xay dung du
an kha thi. Chuong 11 trinh bay vé cac thiét bi phuc vu cho viéc do ludong giam sat cac dai lugng can thiét
cho qua trinh thyc hi¢n tiét kiém nang luong.

The course consists 11 chapters, which help students to understand the basic concepts of energy
efficiency in industry. Chapter 1 presents an overview of the main energy sources in the industry and their
characteristics. This chapter also presents the saving energy situation in Vietnam and around the World.
Chapter 2 presents the calculating methods of power loss in the power system, including the impact of
power quality. Chapter 3, 4, 5, 6, 7, 8 and 9 shows the characteristics of the electric drive systems,
Fan&Blower, Air conditioning&refrigeration, pumping systems, ventilation systems, lighting systems,
heating systems, cooling systems. These chapers present defference energy saving solutions in these
systems. Chapter 10 presents an economic evaluation of technical solutions and shows, how can do a
feasibility project. Chapter 11 tells about measuring devices needed for the implementation of energy
saving.

3. Tai liéu hoc tép:

Handbook of Energy efficiency and Renewable Energy, Taylor and Francis Group, 2007
Energy management, Kenedy William.J Prentice Hall, Inc 1984.

Energy Management and Conservation Handbook, Kreith F. (ed.), Goswami D.Y. 2008

MANAGEMENT AND MARKETING IN POWER ENGINEERING. V. M. Efremenko, G. V. Sepanova
2011

Ansuateg A. Green Energy and Efficiency: An Economic Perspective 2010

4. Cac hiéu biét, cac k¥ ning cén dat dugc sau khi hoc mén hoc:

Hiéu rd cac dang nang luong chinh trong cong nghiép va cac dic tinh

Hiéu biét vé cach tinh toan ton that cong suat, ton that dién ning trong hé thong dién.

Hiéu biét vé céc tinh chit co ban cua hé théng truyén tai, hé théng truyén dong dién, hé théng Quat, hé
théng nén khi may diéu hoa khong khi va lam lanh, hé théng bom, hé thong thong gio, hé thong chiéu

sang, h¢ thong sudi am, hé thong lam mat.

C6 kha nang phan tich, mé hinh héa dong co khéng dong bod 3 pha. Hiéu biét vé cac hé thong diéu khién
hién dai va giai thuat diéu khién tiét kiém trong dong co khong dé)ng bo 3 pha.

Hiéu biét va c6 kha niang van dung cac phuong phap danh gia kinh té cho cac giai phap k¥ thuat.
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C6 kha ning dé xay dung du an kha thi cho mét s cac ing dung nh.

To understand the main forms of energy in industry and it’s characteristics
Understand calculating of the power loss in power systems and Lighting system

Understanding of the fundamental properties of transmission systems, electric drive systems,
Fan&Blower, Air conditioning&refrigeration, pumping systems, ventilation systems, lighting systems,
heating systems, cooling systems.

Ability to analyze the effective solutions reduce cost losses in the transmission system, transmission
system, electric drive systems, Fan & Blower, air conditioning and refrigeration, pumping systems,
ventilation systems, lighting systems, heating systems, cooling systems.

Ability to analyze and model the asynchronous motor 3 phase. Understanding the modern control systems
and control algorithms in real-saving 3-phase asynchronous motor.

Ability to understand and apply the methods of economic evaluation techniques for the solutions.
Ability to build viable projects for a number of small applications.

5. Huéng dfn cach hoc - chi tiét cach d4nh gid mén hoc:

Tai liéu duoc dua 1én BKEL. Diém téng két mon hoc duge danh gia xuyén subt qua trinh hoc
Piém qua trinh: 40%

Thi: 60%

biéu kién du thi:

HV duoc yéu ciu phai ndp da va dung han bai tap

Requirement for the final exam.:

Students should read textbooks and finish all assignments.
Grading:

Process: 40%

Final: 60%

6. Noi dung chi tiét:
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

1. Téng quan vé tiét kiém ning
luong

1.1. Khéi niém co ban vé nang
luong, nhitng dang nang lugng
chinh. Nang luong trong thién
nhién, sinh hoat va san xuét.
1.2. Ngudn dy trit nang luong
1.3. Muc dich ¥ nghia tiét
kiém nang lugng

1.4. DPac tinh cua cac dang
nang lugng: nang luong truyén
thong va cac dang ning luong
moi.

Tdong quan tinh hinh tiét kiém
nang lugng Viét Nam va thé
gi6i.-Khai niém co ban vé nang
luong, nhitng dang nang lugng
chinh. Nang luong trong thién
nhién, sinh hoat va san xuét.

[1] chuong 1, 4

1+2

2. Tiét kiém trong hé théng
cung cap dién, hé thong chiéu
sang

2.1. Tbdng quan.

2.2. Xac dinh ton hao cong
suat trong MBA, day dan

2.3. Anh huodng cta chit luong
dién niang dén t6n hao cong
suét.

2.4. Céc giai phap tiét kiém
trong hé théng cung cap dién.
2.5. Pic tinh cua cac ngudn
sang

2.6. Danh gia hé thong chiéu
sang

2.7. Co hoi va giai phap tiét
kiém dién trong hé théng chiéu
sang

[5] Chuong 4,5,8, 10

3+4

3. Tiét kiém trong dong co.

3.1. Téng quan.

3.2. Cac dang dong co

3.3. Phuong trinh nang lugng
dong co di¢n

3.4. Panh gia cac dong co di¢n
3.5. Co hoi va giai phap tiét
kiém di¢n trong dong co

[2] chuong 4

5+6

4. Tiét kiém trong hé thong
bom, hé thdng quat va thong
gi6, hé théng nén khi, hé thong
lanh

4.1. Téng quan

4.2. Céc dang bom va dac tinh
4.3. Panh gia cac hé thong
bom.

4.4 Co hoi va giai phép tiét
kiém trong bom va hé théng
bom

[4] chuong 4
[3] chuong 4
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Tuén/

cac giai phap tiét kiém

8.3 Xay dung dy 4n tién kha
thi

Budi Chu dé (chuong) Néi dung Tai liéu
5.1. Phuong phap V/f
5.Céic phuong phap didu khidn |22+ Phuong phap IRFOC
A A1 A an A 5.3. Phuong phap DRFOC
7 |tan sO hé truyén dong dong co , [1] chuong 3, [2] chuong 6
Kkhéne done bé 3 pha 5.4. Phuong phap DTC
£ConEbo 2 p 5.5 Tong hop céac van dé ton
tai trong diéu khién
6. M6 hinh ton hao dong co 6.1. Phuong phé?.p Vi
R A R . |6.2. Phuong phap IRFOC
7 |khong dong bd 3 pha trong céac , [2] chuong 4
hé truyén dong diéu khién theo: 6.3 Phuong phap DRFOC
P iy e " 16.4. Phuong phap DTC
7.1. Phuong phap diéu khién
7. Chc gidi thuat didu khién | ¢0 mO hinh tonhao =~
e A X n 7.2. Phuong phap di€u khién
7 |gidam ton that trong dong co . 1k [2] chuong 5
khong dong bo 3 pha tim kiém 5 :
i 7.3 Phuong phap di€u khién
thich nghi
8.1. Téong quan
A 4 ., |8.2. Banh gia kha nang hoan
219 8. Phuong phép luan danh gia vén [2] chuong 3

7. Giang vién tham gia gidng day:
CBGD chinh;
CBGD tham gia:

PGS.TS Lé Minh Phuong
PGS.TS Phan Thi Thanh Binh
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