BO GD&DT CONG HOA XA HQI CHU NGHIA VIET NAM
Truwong dai hoc SPKT Poc 1ap — Tuw do — Hanh phic
Khoa: Dién — Pién Tw folakaialoialel

Chwong trinh Gido duc dai hoc
Nganh dao tao: Cong nghé k¥ thuat dién, dién tir va vién thong
Trinh d9 dao tao: Pai hoc
Chuong trinh dao tao: Cong nghé ky thuat dién, dién tir; cong nghé ky thuat dién tu, truyén thong;
cong nghé k¥ thuat diéu khién va tg dong hoa.
Pé cwong chi tiét hoc phan
1. Tén hoc phan: Dién tir cong suat Mai hoc phéin: POEL330262
2. Tén Tiéng Anh: Power Electronics
3. S6 tin chi: 3 (3:0:6) 3 tin chi ly thuyét/0 thuc hanh thi nghiém
Phan b thoi gian: 15 tuan (3 tiét Iy thuyét + 0 tiét thuc hanh + 6 tiét tw hoc/ tuan)
4. Cac giang vién phu trach hoc phan
1/ GV phu trach chinh: ThS Hoang Ngoc Van
2/ Danh sach giang vién cung GD:
2.1/. Th.S D6 birc Tri
2.2/. Th.S Nguyén Thoi
2.3/. Th.S. Nguyén Phuong Quang

5. Piéu kién tham gia hoc tap hoc phin

Mon hgc truwée: Mach dién; Dién tir co ban; May dién - Khi cu dién; Do luong di¢n va thiét
bi do.

Moén hoc tién quyét: Khong

6. M ta tém tat hoc phan:

Hoc phan dién tir cong suat trang bi cho sinh vién cac kién thirc vé céc linh kién dién tir cong
sudt co ban, vé cac mach bién ddi dién ‘nang nhu: Cac mach do6i dién xoay chiéu sang mot chiéu
khong diéu chinh dién ap; Cac mach doi dién xoay chiéu sang mot chleu c¢6 didu chinh dién ép;
Mach chinh luu ¢6 déo chiéu dong dién; Cac mach diéu chinh, dong ngat dién ap xoay chiéu; Cac
mach blen d6i dién 4p mot chiéu sang mot chidu; Cac mach nghich luu, bién tan vv... Ngoai ra con
cung cip cic phuong phép tinh toan, thiét ké cac bo ngudn chinh luu, cac nguyén tic tao xung diéu
khién dong bo cho SCR va phan mém chuyén ding dé mé phong cac mach DTCS.



7. Muc tiéu hoc phan (Course Goals)

Muc tiéu M5 ta Chuén diu ra
(Goals) (Goal description) CTPT
(Hoc phén nay trang bi cho sinh vién:)
G1 Kién thirc chuyén mon trong an vuc dién tir créng sudtnhu : Cac | 1.2,1.3,1.4
linh kiéq, cac dang mach bién gif)i, cac thong so co ban cuia cac
mach bién doi dién tir cong suat (DTC)
G2 Kha ning phén tich, giai thich va lap luan gidi quyét cac van dé ky | 2.1, 2.3, 2.4,
thuat mach dién tur cong suat. 2.5
G3 Ky nang lam viéc nhom, giao tlep va kha nang doc hiéu cac tai | 3.1, 3.2, 3.3
lidu k¥ thuat vé dién tir cong sudt bang tiéng Anh
G4 | Kha ning thiét ké, tinh todn cac thong sO cia mach bién doi | 4.1,4.3, 4.4
DTCS, cac mach cap nguon va mach diéu khién dién tir cong suat
GIOI THIEU (Introduction) |
CUNG CO (Reinforcement)
THANH THAO (Competence/Mastery)
CHUAN PAU 1 2 3 4
RA
NGANH
CNKTD-DT 11|12 13 |21|22|23|24|25|31|32|33[41|42|43|44|45|46
HQC PHAN
pTCS [Tl [l v [ Tl T T
8. Chuin diu ra ciia hoc phin
Chuén MO ti Chuan
dau ra HP (Sau khi hoc xong mén hoc ndy, nguoi hoc cé thé:) dau ra
CDIO
Trinh bay dugc nguyén tic cdu tao, hoat dong cua cac linh kién DTCS, 1.2
G1.1 | cAu trac, nguyén tac hoat dong cua cac mach bién d6i dién ning va cac
G1 théng s6 ctia mach trong DTCS
G12 V& va giai thich duoc cac dang song dién ap, dong dién trong cac mach 1.2
““ | bién dbi dién tr cong suat
Hiéu va giai thich duoc so do nguyén ly, phén tich dugc qua trinh di 211
G2.1
G2 chuyén dong dién cta cac mach bién ddi dién tir cong suét
G2.2 | Hiéu, giai thich va phan tich dugc mach, dang song ctia dong dién, dién | 2.2.1, 2.1.3
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&p trong cé4c bo bién doi DTCS

G23 C6 kha nang tu tim kiém, cap nhat tai liu, tu nghién ctru va trinh bay 2.2.3
" | cac ndi dung chuyén nganh
G31 C6 kha nang lam viéc trong cac nhom dé thao ludn va giai quyét cac 3.1.1,
3 " | van d¢€ lién quan dén cac mach bién d61 DTCS 3.1.2,3.2.6
Hiéu dugc cac thuat ngir tiéng Anh dung trong cic mach bién ddi 3.3.1
G3.2
DTCS
Ga1 Dpc d_}IQ’C cac so d6 mach dong lyc va mach diéu khién cua cac bo | 4.3.1,4.3.2
™ | bien doi BPTCS
G4 | G4.2 | Tinh toan dugc cac thong sd co ban cia cac mach bién d6i PTCS 4.4.3
G4.3 | Tinh toan thiét ké duoc bd ngudn chinh luu DC trong DTCS bao gom 4.4.1

cac thong s6 va mach dién.




9. Tai liéu hoc tap

[1]
[2]
[3]

(4]

[5]

[6]

(7]

- Sé4ch, gido trinh chinh: Hoang Ngoc Vin - Dién tir cong sudt, bai tip dién tir cong suat.

- S&ch (TLTK) tham khao:
Nguyén Vin Nhd.

Gido trinh Pién tif cdng suat 1. NXB Pai Hoc Qudc Gia Tp. HCM 2002, 286 trang.

Nguyén Binh.

bién tlf cong suat. Nha xuat bin Khoa Hoc va K§ Thuat. Ha Noi 2000, 285 trang.
Lé Vin Doanh, Nguyén Th& Cong, Tran Vin Thinh.
Dién tif cong suit - Ly thuyé&t - thi€t k&€ — ng dung, 2 tip. Nha xuit bdn

Hoc va K§

Thuat, 699 trang - tap 1, 499 trang - tap 2.

P06 Xuin Tung, Truong Tri Ngo.

Dién t cong sud't. Nha xudt bin Xay Dung. Ha Noi 1999, 225 trang.

Nguyén Binh.

Khoa

Dién tlr cong suit. Bai tap bai gidi va dng dung. Nha xuit bdn Khoa Hoc va Ky Thuit.

Ha Noi, 195 trang
Pham Qudc Hai, Duong Viin Nghi.

Phan tich va gidi mach dién tt cong suidt. Nha xuit ban Khoa Hoc va K§ Thuat. Ha Noi

1997, 190 trang.
Nguyén Trong Thing.

Tinh toan va stra chita may dién. Nha xuit ban Xay Dung, 1996.

10. Panh gié sinh vién :
- Thang diém: 10

- K& hoach kiém tra nhu sau:

Hinh | Cong cu KT | Chuén | Tilg
thire N¢i dung Thoi diem daura | (%)
KT KT

Giitra ky 50

Baitaplam | G1 | Piém

Bai tap vé nha cia mdi chuong hoc Tu:?in 1- 6 nha G3.1 (ié?ng

Bai tap trén 16p Tuan13 | Baitapnho | g3p |toida
. : Vao

nho 2

diém

gitra

ki




Bai tap lam G2.3
Bai tap, cac ndi dung yéu cdu mo phong va Tuan 5 0 nha G3.1
BT#1 | cac tai liéu tiéng Anh cua chuong 2. Baitapnho | G3.2 7
trén 16p G4.2
Bai tap, cac noi dung yéu cdu mé phong va Bai tap lam G2.3
BT cac tai liéu tiéng Anh cta chuong 3. 9 ¢ nha G3.l
Baitapnho | G3.2 8
trén 16p G4.2
Bio | Lam viéc nhém bdo cdo trinh chicu ngi | Tuan12 | Béoc&oPP | G3.1 | 10
CA0 dung tu tim kiém /kién thirc thuc té vé dién trén 16p G4.1
tur
KTGK Cic bai tap ciia chwong 2, 3 Tuén 10 Tu ludn G21 | 15
G2.2
Tinh toan thiét ké dugc bd ngudn chinh ru | Tuan 15 | Baitdplon | G3.1 | 10
B,T DC trong DTCS bao gom céac thong s6 va G4.2
16n | mach diéu khién va mach tai.
G4.3
Thi cudi ky 50
- N6i dung bao quat tat ca cac chuan dau ra Thi tu luan Gl
quan trong cua mon hoc. G2.1
- Thoi gian 1am bai tdi thiéu 60 pht. G2.2
G4.2




11. Noi dung chi tiét hoc phin

Tuan

Noi dung

Chuan dau
ra hoc phan

Chwong 1: Cdc linh kién dién tir cong sudt co bin

A/ Tém tit cac ND va PPGD chinh trén 16p: (3)
Noi dung ly thuyet:

1.1 Nhap moén di¢n tir cong Suét.

1.2 Phan loai linh kién ban dan.

1.3 Néu cau tric, nguyén tic hoat dong, dic tuyén va Gmg dung cua cic
linh kién SCR, TRIAC, IGBT.

PPGD chinh :

+ Pit van dé, thuyét giang;
+ Thao luan nhom,;

+ Trinh chiéu

Gl
Gl1
G3.2

B/ Cac ndi dung can ty hoc ¢ nha: (6)

1.3 Néu céu tric, nguyén tic hoat dong, dic tuyén va ung dung cua cac
linh kién Diode, BJT, MOSFET, DIAC, GTO, MCT, MTO, IGCT,

1.4 Cac mach ghép va bao v¢ cac linh kién ban dan;

1.5 Tim doc cac tai liéu bang tiéng Anh vé céc linh kién DTCS.

Gl1
G2.1
G2.3

Chuwong 2: Chinh luu khéng diéu khién

A/ Tém tit cac ND va PPGD chinh trén 16p: (3)
Noi dung GD ly thuyét:
2.1 Gi6i thiu phan mém chuyén dung PSIM hoic MATLAB dé mo
phong cac mach dién tir cong suat.
2.2 Nhimng van dé chung vé chinh luu, cac nhom chuyén mach co bén;
2.3 Mach chinh luu tia mét pha;
2.4 Mach chinh luu tia hai pha.
PPGD chinh:
+ Thuyét giang
+ Trinh chiéu
+ Thao luan nhém

G2.1
G2.2
G4.2

B/ Cac ndi dung cin tu hoc ¢ nha: (6)

1. Tuhoc phan mém MATLAB va tim hiéu, cai dat PSIM va dung phan
mém chuyén dung mé phdng cadc mach da hoc trén 16p.

2. Giai cac dang bai tap cua bai 2.2, 2.3.

G2.3
G4.2

Chuwong 2: Chinh lwu khéng diéu khién

A/ Cac ngi dung va PPGD chinh trén lop: (3)
Noi dung GD ly thuyét:




2.4 Mach chinh luu cau mot pha;
2.5 Mach chinh luu tia ba pha;

) G2.1

2.6 Mach chinh luu cau ba pha G2.2
2.7 Mach chinh luu tia 6 pha khong dung cudn khang can bang. G4.2
PPGD chinh:

+ Thuyét giang

+ Trinh chiéu

+ Théo ludn nhém
B/ Cac ndi dung cin ty hoc ¢ nha: (6) G2.3
1. Dung phan mém chuyén ding mé phong cac mach da hoc trén 16p. G4.2
2. Giai cac dang bai tap cua bai 2.4, 2.5, 2.6, 2.7.
Chuwong 2: Chinh lwu khéng diéu khién (tiép theo)
A/ C&c ndi dung va PPGD chinh trén lop: (3)
Noi dung GD ly thuyét:
2.8 Chinh luu tia sau pha c¢6 cudn khang can bang;
2.9 On tap chuong 2; Huéng dan giai bai tap chuong 2. G2.1
PPGD chinh: G2.2

+ Thuyét giang G4.2

+ Trinh chiéu

+ Thao ludn nhom (giai bai tap)
B/ Cac ndi dung cin ty hoc ¢ nha: (6)
1. Dung phan mém chuyén ding mé phong cac mach da hoc trén 16p. G2.1
2. Gidi cac dang bai tap cua chuong 2. G2.2
2.10 Cac mach chinh Iuu khac. G4.2
Chuwong 3: Chinh lwu c6 diéu khién
A/ Cac ndi dung va PPGD chinh trén lop: (3)
Noi dung GD ly thuyét:
3.1 Nhimg vén d& chung vé chinh luu c6 didu khién, Gl.1
3.2 Céc phan tf,r co ban cua r}}ach t"c_lx() xung di(;j‘u khién dong b cho SCR. 621
3.3 Phuong phap tao xung di€u khién dong bo cho SCR
3.4 Céc kiéu mach tao xung diéu khién déng bo cho SCR. G4.1
PPGD chinh:

+ Thuyét giang

+ Trinh chiéu

+ Thao luan nhém
B/ Cac ndi dung cén tw hoc & nha: (6) G2.3
1. Tim hiéu cac kiéu mach tao xung diéu khién dong b cho SCR. 3.2

2. Tim tai li¢u tiéng Anh vé cac mach chinh luu c6 diéu khién.
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Chuwong 3: Chinh lwu c6 diéu khién (tiép theo)

A/ Cac ndi dung va PPGD chinh trén 16p: (3)
Noi dung GD 1y thuyét:

3.5 Chinh luu tia 1 pha. G2l
3.6 Chinh Iuu tia 2 pha. ) gi;
3.7 Céc hién tugng nghich Iuu phu thudc, trung dan. '
PPGD chinh:

+ Thuyét giang

+ Trinh chiéu

+ Thao ludn nhém
B/ Céac ndi dung cén tw hoc & nha: (6) G2.3
1. Dung phan mém chuyén ding mé phong cic mach di hoc & 16p; G40
2. Giai cac dang bai tap cua bai 3.5, 3.6.
Chuwong 3: Chinh lwu c6 diéu khién (tiép theo)
A/ C&c ndi dung va PPGD chinh trén lop: (3)
Noi dung GD ly thuyét:

3.8 Chinh luu ciu 1 pha diéu khién toan phan.

3.9 Chinh lvu ciu 1 pha diéu khién ban phan. G2.1
3.10 Chinh luu tia 3 pha. G2.2
3.11 Chinh luu cau 3 pha di€u khién toan phan. G4.2
3.12 Chinh luu cau 3 pha diéu khién ban phan. Gl
PPGD chinh:

+ Thuyét giang

+ Trinh chiéu

+ Thao luan nhdém
B/ Cac ndi dung cén tw hoc & nha: (6) G2.3
1. Dung phan mém chuyén ding mé phong cic mach da hoc & 16p; G40
2. Giai cac dang bai tap cua bai 3.8, 3.9, 3.10, 3.11.
Chwong 3: Chinh luu c6 diéu khién (tiép theo)
A/ C&c ndi dung va PPGD chinh trén lop: (3)
Noi dung GD ly thuyét:

3.13 Chinh luu 6 pha khong ding cudn khang can bang G2l
3.14 CAu trac, nguyén tic hoat dong ctia mach chinh luu kép. gi;
PPGD chinh: G31

+ Thuyét gidng
+ Trinh chiéu

+ Thao luan nhom




B/ Cac ndi dung can tw hoc & nha: (6) ‘

1. Chinh luu tia 6 pha c6 cuén khéng cén bang.

2. Dung phan mém chuyén ding mé phong cac mach da hoc & 16p.
3. Giai cac dang bai tap cua bai 3.12, 3.13

G2.1,G2.2

G2.3,G4.2

Chwong 3: Chinh lwu cé diéu khién (tiép theo)

A/ Cac ndi dung va PPGD chinh trén 16p: (3)
Noi dung GD 1y thuyét:

3.15 Thiét ké bo chinh luu cong suat: Tinh todn hoan chinh 1 bd ngudn
cong suat.

3.16 On tap va huéng dan giai bai tap chuong 3, bai tip 16n chuong 3.
PPGD chinh:

+ Thuyét gidng

+ Trinh chiéu

+ Thao luan nhém

G4.2

G4.3

B/ Cac ndi dung can tw hoc ¢ nha: (6)
1. Thiét ké tinh todn b nguon DC theo cac thong so cua gidng vién cung
cap.

G4.3
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Chwong 4: Piéu chinh, déng ngit dién dp xoay chiéu

A/ C&c ndi dung va PPGD chinh trén lop: (3)
Noi dung GD ly thuyét:
4.1 Gi6i thigu chung. .
4.2 B6 dieu chinh dién &p xoay chiéu mot pha.
4.3 Cac mach diéu chinh dién ap xoay chiéu 1 pha khéc.
4.4 Mach diéu chinh dién ap xoay chiéu 3 pha: So @ nguyén ly.
PPGD chinh:
+ Thuyét giang
+ Trinh chiéu

+ Thao luan nhém

G2.1
G2.2
G4.2
G3.1

B/ Cac ni dung’c?m tw hoc & nha: (6) ‘

1. Tim tai liéu ti€éng Anh v€ mach diéu chinh dién ap xoay chicu 1 pha

2. Mach di€u chinh dién ap xoay chiu 3 pha: So d6 nguyén ly, dang song
dién ap trén tai & cac ché do goc kich a khac nhau.

3. Cac dang bai tap vé ing dung mach diéu chinh dién 4p xoay chiéu 1
pha. L ‘ ‘
4. Dung phan mém mo phong cac mach diéu chinh dién ap xoay chiéu.

G2.1,G2.2
G2.3,G3.2

G4.2
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Chuwong 4: Diéu chinh, déng ngit di¢n ap xoay chiéu (tiép theo)
Chwong 5: Diéu chinh di¢n ap mot chiéu

A/ Cac ndi dung va PPGD chinh trén lop: (3)
Noi dung GD ly thuyét:
4.5 Cong tic ban dan xoay chiéu 1 pha, 3 pha.

5.1 Gi6i thiéu chung vé nguyén tic diéu chinh dién ap mot chiéu, nguyén

G2.1
G2.2
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tac diéu ché d6 rong xung (PWM).
5.2 Nguyén tic ciia b giam ap (Buck).
PPGD chinh:

+ Thuyét giang

+ Trinh chiéu

+ Thao ludn nhéom

G4.2
G3.1

B/ Cac nfi dung can tw hoc ¢ nha: (6) .

1. Tim tai liu tiéng Anh v€ mach dong ngat dién ap xoay chiéu 1 pha, 3
pha. ‘ ‘ ‘

2. Tim tai li¢u tiéng Anh v€ mach di€u chinh dién ap 1 chiéu.

G2.3

G3.2
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Chwong 5: Diéu chinh dién dp mot chiéu (tiép theo)

A/ Cac ndi dung va PPGD chinh trén lop: (3)
Noi dung GD ly thuyeét:
5.3 Mach tang ap (Boost);
5.4 Mach két hop Buck — Boost.
5.5 Céc bo bién doi dién ap khac.
5.6 Ngudn 6n ap xung.
PPGD chinh:
+ Thuyét gidng
+ Trinh chiéu

+ Thao ludn nhém

G2.1
G2.2
G4.2
G3.1

B/ Cac ndi dung cén tw hoc ¢ nha: (6) ‘ ‘
1. Guai cac dang bai tap vé ung dung mach dicu chinh dién ap mét chiéu.
2. Dung phan mém mo6 phong cac mach diéu chinh dién ap 1 chiéu.

G2.3

G4.2
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Chwong 6: Thiét bi nghich luu

A/ C&c ndi dung va PPGD chinh trén lop: (3)

Noi dung GD ly thuyét:

6.1 Gioi thiéu chung vé nguyén tic ctia mach nghich luu 1 pha diéu khién
bang xung vudng.

6.2 Cac dang mach nghich hn‘l 1 phz} khac.
6.3 Mach nghich Ivu 3 pha diéu khién theo bién do khi kich mode 180°;

PPGD chinh:
+ Thuyét giang
+ Trinh chiéu

+ Thao luan nhém

G2.1
G2.2
G4.2
G3.1

B/ Cac ndi dung can tw hoc & nha: (6)

1. Tim tai liéu tiéng Anh vé cic mach nghich luu.

2. Tim hiéu mach nghich luu da bac.

3. Mach nghich luu 3 pha diéu khién theo bién d6 véi kich mode 120°

G2.1,G2.2
G2.3,G3.2
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Chuwong 6: Thiét bi nghich lwu (tiép theo)
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A/ Cac ndi dung va PPGD chinh trén 16p: (3)
Noi dung GD Iy thuyét:
6.4 Nguyén tic diéu ché do rong xung bang song sin (SPWM).
6.5 Diéu khién mach nghich luu 3 pha bang phuong phap diéu ché d6 rong G2.1
xung b’éng song Sin 3 pha SPWM. o ’ G2
6.6 Cau tric va hoat dong cua bo bién tan gian tiep. G31
PPGD chinh:
+ Thuyét giang
+ Trinh chiéu

+ Thao ludn nhém

B/ Céc ndi dung can tu hoc & nha: (6) G2.2
1. Tim tai liu tiéng Anh v& cac bo bién tan. G23
2. Cac phuong phap dicu khién bd bien tan. '

3. Dung phan mém mo phong cac mach nghich luu 1 pha, 3 pha. G3.2

On tdp, giai ddp thdc mdc, thu bdi tdp 1ém

A/ Cé&c ndi dung va PPGD chinh trén lop: (3)
Noi dung GD ly thuyét:

1.0n tap, h¢ théng toan bd ndi dung mdn hoc.
2. Cac dang bai tap ap dung cua cac chuong. Ga1
3. Giai dap thac mac cua sinh vién
15 | 4. Thu, chém bai tap 16n. G4.2
PPGD chinh:

+ Thuyét giang

+ Trinh chiéu

+ Thao luan nhom

Gl1

A G2.1
1. On tap ndi dung toan bo chuong trinh mon hoc. G2.2

B/ Cac ndi dung cén tw hoc & nha: (6)

12. DPao dirc khoa hoc:

Cac bai tap & nha va bai tap 16n phai dugc thuc hién tr chinh ban than sinh vién. Nél{ bi phat hi¢n c6
sao chép thi xir Iy cac sinh vién c6 lién quan bang hinh thirc danh gia 0 (khong) diém qua trinh va
cuoi ky.

13. Ngay phé duyét lan dau:
14. CAp phé duyét:

Truwong khoa Trwéonmg BM Nhom bién soan

15. Tién trinh cip nhiat PCCT

11




Lan 1: Noi Dung Céap nhat PCCT 1an 1: ngdy thang nim

<nguodi cap nhat ky
va ghi 10 ho tén)

T6 truong BO mon:

Lan 2: Noi Dung Cép nhat DPCCT lan 2: ngay/thang/nam

<ngudi cap nhat ky
va ghi 10 ho tén)

To truéng B mon:
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