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1 CAC QUI BPINH CHUNG VE HOC PHAN PO AN II

PHAN PINH HUONG: DTCS va BPK BTCS
(Hoc phan hoc truée: DTCS EE3410, diéu khién DTCS)

1.1 PHAN THUYET MINH

(thyc hién trén kho gidy A4)

Trang bia bao gdm céc thong tin:

Truong dai hoc Bach Khoa Ha Ngi / Vién Di¢n/ B mon Ty dong hoa Cong nghiép
Tén dé tai cua DA2

Nguoi thuce hién, 16p, khoa hoc

Tén CB Hudng dan

Nam thuc hién

Trang 2.

Cac s0 liéu cho trudc
Muc luc c6 danh so trang.

Phan noi dung chinh ctia DA2 bit dau tir trang 3 va c6 do dai khong qua 25 trang, phai bao gdm
cac ndi dung sau:

1.
2.
3.

6.
7.

Gi6i thiéu chung vé cong ngh¢ va yéu ciu ky thuit cta dé tai
Dé xuit phwong 4an phu hop va ly giai tai sao lai lya chon phuong an do.

Xay dung so dd nguyén ly mach thiét ké, tinh toan va lya chon céc phén tor cho mach dong
lwe (luu y: sau khi tinh chon phai chi ra chinh xdc tén ciuia linh ki¢n dwg'c chon kém theo
bdng tham so ky thudt (datasheet) cua chung).

Tinh toan mach driver (hodc IC chuyén dung dé diéu khién bd bién d6i), mach bao vé
(thiét ke chi tiet mach Snubber) va tan nhiét.

Kiém chimg kha ning lam viéc dap ung theo yéu cau ctia dé tai bang phan mém mo phong
(mé hinh mo phong la mét diéu kién bat bugc trudc khi PA2 dwoc thong qua boi CBHD
va la minh chirng trong khi bdo vé).

Sinh vién phai binh luan dugc cac két qua moé phong
K&t ludn vé cac cong viéc da lam dugc

Tai liéu tham khao.

12 BAOVEPOAN2
Qui trinh bao vé PA2: Mbi sv can chuan bj

1.
2.

Mot ban thuyét minh DA2 véi cu trac nhu trén duoc CBHD ky duyét.

Bén vé& tong thé (ca phan mach lyc, mach phat xung, két qua mo phong) dugc trinh bay
trén ban A2 hoac A3 theo ti€u chuan ban veé k¥ thuat.

Mo hinh mé phong néu GV kiém tra yéu cau chay mé phong truc tiép.

1.3 Gidi thiéu chung va yéu cau déi voi DA2

PA2 gébm mot s6 nhiém vu thiét ké cy thé nham giup sinh vién co ky nang ap dung cac phan kién
thire dé dugc gidi thigu (nhung khong han ché nhiing phan c6 thé tim hiéu thém) trong cac bai
giang ly thuyet trén 16p trong mon hoc: “Pién tir Cong suat”, “Thiét ké hé thong diéu khién cho
cac bo bién d6i Dién tir cong suat”, “Truyén dong dién”, “Diéu khién Truyén dong dién”.
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Noi dung DA2 tap trung vao phén mach dong luc trong cic qua trinh Dién tir cong sut, Truyén
dong dién, Hé thong dién, Thiét bi dién. Theo dinh hudéng Ty dong hoa Cong nghiép DA2 s& gom
nhimng dd an thiét ké cac bo bién d01 ban dan cong suit, cac hé thong truyén dong dién, cac hé
thong diéu khién qué trinh, cac co cdu may cong nghiép (may gia cong, may nang van chuyén,
bang tai, ...).

1.4  Céc nhiém vu can thuc hién trong DA2.
Xuat phat tir cac yéu cau veé cong nghé¢, cong suat yéu cau, nguodn dién cap phia ludi, DA2 s& thuc
hién cac nhi€ém vu chinh sau day:

1.
2.

3.
4

Phan tich yéu cau cong nghé va chon mach dong luc BBD.

Tinh todn mach dong luc, dua ra cac tham s6 cua may bién ap, mach loc cong suit néu co,
lua chon khoa ban dan.

Thiét ké mach diéu khién phat xung, co thé gém khau diéu ché, mach khuéch dai xung.
Mo phong kiém chtng, trong d6 cho thiy dang song dién ap, dong dién cua BBD, trén
khoa ban dan, trén tai, ...

Yéu cau doi véi sinh vién

Chia 1am cac nhom (4 dén 5 sinh vién mot nhom).
Rat khuyén khich cac sinh vién chuan bi tot ¢6 thé trinh bay va trao d6i ngay trén lop.



2 Dé tai vé cac bo Chinh luu

2.1 Thiét ke by nguon dong diing chinh luwu thyristor 1a khau dau vao cua thiét bi bién doi cho
10 nau thép trung tan

Cac thong so cho trudc

No Udc (V) Idc (A) Nguon AC (V, Hz)
1 500 200 3x 380 V, 50 Hz
2 500 500 3x 380 V, 50 Hz
3 500 600 3x 380 V, 50 Hz
4 1100 1000 3x 690 V, 50 Hz
5 1100 2000 3x 690 V, 50 Hz

M5 ta: Lo ndu thép trung tan duoc su dung rong rai tai Viét nam, v6i dai cong suét nho tir 100
dén 750 kW, cong sudt 16n c¢& 1 dén 10 MW. Bo bién doi thuong dung cAu trac chinh luu thyristor
cau 3 pha, cing v0i cudn khang mot chiéu, tao nén ngudn dong, nghich luu cong hudng ngudn
dong song song, tan sb tr 500 Hz dén 2400 Hz (trong do tan s6 thap Gmg voi dai cong suét cao).
Phan chinh luu tao ngudn dong ¢ vai trd rat quan trong. Do anh hudng ctia phan nghich luu dén
dong Idc co tan sd tuong ddi cao nén do dap mach dong dién trong cudn cam Ldc chu yéu do dap
mach ctia dién ap chinh luu gy ra. Vi so d6 cau 3 pha dién ap chinh luu c6 d6 dap mach m=6,
tan s6 dap mach béng fe = 6*50 =300 Hz. Dién 4ap dap mach 1én nhét khi goc diéu khién o = 90°.
Day la cac diéu kién dé tinh toan gié tri cudn khang loc Ldc. Thong thudng cho phép do dap mach
dong dién AlLgc = 10 + 20 % IL.

Pé dam bao diéu chinh duoc dong Idc trong cac ché d6 khac nhau so do phai dam bao ché do
nghich lIuu phy thudc, do d6 goc o phai thay ddi dugc trong pham vi 5° + 175°. Trong diéu kién
nay khau chinh Iuu c¢é thé coi gan ding 1 khau quan tinh bac mot véi hang s thoi gian bang tcL
= 1/6T = 0,0033 s. Bi tugng ctia mach vong dong dién 1a cudon cadm nén tai la khau tich phan
1/(sLdc). Bo diéu chinh thuong dung la PI.

Thiét ké can chi ra céu tric mach 1y phan hoi dong dién. Thong thuong mach do dong Idc ding
cach do gian tiép thong qua bién dong phia xoay chiéu dau vao. Can chi rd mach do, hé sb bién
d6i Kige = Ui pn/ldc.

2.2 Thiét ké nguon cip cho dong co dién mot chiéu kich tir doc l1ap c6 dao chiéu diéu
khlen riéng

Yéu cu: C6 dao chiéu theo nguyén tic diéu khién riéng, diéu chinh tron téc d, c6 khau bao

vé chdng qua tai va mét kich tir.

Céc s6 liéu ban dau
Phuong an Udm Idm Ukt Ikt Pham vi diéu chinh
V) (A) V) (A) toc do
1 220 25 220 1 20:1
2 400 12 220 1 40:1
3 600 8 400 0,6 25:1
4 110 30 110 1,2 10:1
5 80 20 50 2 30:1




2.3 Thiét ké bo chinh lwu diéu khién dong co dién mot chiéu kich tir doc 1ap co dao
chiéu diéu khién chung

Yéu cau: Cé dao chiéu theo nguyén tic diéu khién chung, diéu chinh tron toc do, c6 khau bao

vé chdng qua tai va mat kich tir.

Céc s6 liéu ban dau
Phuong an Udm Idm Ukt Ikt Pham vi diéu chinh
V) (A) V) (A) toc do
1 220 25 220 1,5 20:1
2 400 30 220 1 40:1
3 600 20 400 0,9 25:1
4 110 40 110 2 10:1
5 80 60 50 3 30:1
2.4 Thiét ké nguon ma mot chiéu cho phép dao chiéu dong ma
véi cac tham sb sau:
Céc s6 liéu ban dau
Phuong an Dién 4p ra Dong diénmax Thoi gian Thoit gian
V) (A) thuan (s) ngugc (S)
1 6 -9 150 10 -100 1-10
2 6-12 200 50 - 200 5-20
3 10-24 100 5-150 2-20
4 20-48 80 60 — 300 6 —50
5 12-36 50 50 - 600 5-60

Yéu cau: Ngudn ma lam vi¢c theo nguyén tac gitt dong ma khong doi, mach phai cé khau bao

v€ chong cham dién cuc (chong ngan mach).

2.5 Thiét ké ngudn nap acqui tu dong

Yéu cau: Bo ngudn phai dam bao hai ché d6: Nap 6n dong va nap 6n ap. Khi nap day chuyén
sang nap floating.

ac sO liéu nhu sau:

Phuong an Céc s lidu ban dau
Umd acqui (V) Dong nap dinh mtic (A) | Dong nap min (A)
1 26 -55 150 10
2 15-24 120 20
3 60 — 120 80 20
4 110 — 220 100 30
5 24 -50 60 40




3 Pé tai vé cac BBD xung ap AC-AC
3.1 Thiét ké phan cap ngudn cho hé théng loc bui tinh dién

Céc s0 liéu nhu sau:

Phuong an Nguédn luéi (V-AC) Cao ép loc Dong lam vi¢e
(kV-DC) (A-DC)
1 380 70 1,6
2 400 75 2
3 660 80 4
4 220 55 5
5 440 72 3

Yéu cau: Mach gitr on dinh dién ap khi lam viéc, c6 khau chéng ngén mach va ty dong khoi
phuc di¢n ap lam viéc sau khi sy ¢6 ngan mach két thic, thoi gian phuc hoi ¢6 the diéu chinh
duoc.

3.2 Thiét ké bo khai dong mém cho dong co khong dong bo

phuong an Céc s6 liéu cho trudc
Cong suat dong co Phu tai Ngudn cip
P (kw)
1 200 Bom 3x380V, 50 Hz
2 90 Quat gio 3x380V, 50 Hz
3 70 Quat gio 3x380V, 50 Hz
4 80 Quat gio 3x380V, 50 Hz
5 300 Bom 3x380V, 50 Hz

(*) Chi tiét tham s dong co c6 thé lay tir trang Web cuia cong ty C6 phan Pién co Viét
Hung: http://vihem.net/dong-co-dien-khong-dong-bo-3-pha-roto-long-soc-50hz-p42025.html



http://vihem.net/dong-co-dien-khong-dong-bo-3-pha-roto-long-soc-50hz-p42025.html

4 PDEé tai vé cac bo bién d6i DC-DC

4.1 Thiét ké b bién do6i DC-DC khdng dao chicu diéu khién dong co DC ‘
Thiét ké bd bam xung mdt chicu kh()ng dao chiéu dé diéu chinh toc d6 dong co dién mot chicu
(kich tr nam cham vinh curu) véi s6 li¢u cho trudce sau:

Phuong | Diéné4p ludidién | Dong dién Dién 4p phan | Pham vi diéu chinh
an (VAC) dinh mtrc ung toc do
1 110 30A 120 V 10:1
2 220 8 A 220 V 15:1
3 380 15 A 100 V 20:1
4 127 25 A 400 V 25:1
5 300 10 A 600 V 15:1

Chi tiét tham sb motor sinh vién c6 thé tra ciru thém theo duong linhk:
http://www.baldor.com/mvc/DownloadCenter/Files/BR1202-F

Céc budc tinh toan thiét ké co ban:

1. Tinh toan mach lyc: van ban dan va cudn cam ndi tiép véi mach phan ang dong co (néu
co).

1. Thiét ké mach Driver (IC diéu khién cu thé theo hang, c6 datasheet di kém), mach
Snubber va tan nhiét.

2. Thiét ké thuat toan diéu ché do rong xung PWM

3. Mb phong kiém chimng trén MATLAB-SIMULINK hé truyén dong khi thay doi hé sé diéu ché
khac nhau

4.2 Thiét ké bo bién d6i DC-DC c6 dao chiéu diéu khién dong co DC
Thiét k€ bd bam xung mot chiéu c6 dao chieu (theo nguyén tac déi xting) dé€ di€u chinh toc do
dong co dién mot chiéu (kich tr nam cham vinh ctru) véi s6 liéu cho trude sau:

Phuong | Dién 4p ludi dién | Dong dién Dién ap phan | Pham vi diéu chinh
an (VAC) dinh mirc g toc do
1 110 30 A 120 V 10:1
2 220 8 A 220 V 15:1
3 380 15 A 100 V 20:1
4 127 25 A 400 V 25:1
5 300 10 A 600 V 15:1

Chi tiét tham sb motor sinh vién c6 thé tra ciru thém theo duong linhk:
http://www.baldor.com/mvc/DownloadCenter/Files/BR1202-F

Céc budc tinh toan thiét ké co ban:

1. Tinh toan mach lyc: van ban dan va cuon cam ndi tiép voi mach phan tng dong co (néu
co).

2. Thiét ké mach Driver (IC diéu khién cu thé theo hing, c6 datasheet di kém), mach
Snubber va tan nhiét.

2. Thiét ké thuat toan diéu ché do rong xung PWM
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3. M0 phong kiém chung trén MATLAB-SIMULINK hé truyén dong khi thay d6i hé sé didu ché

khac nhau

4.3 Thiét ké bd bién do6i nguon kiéu buck

Phuong 4n Nguon Vg (V) Dién apra Vo (V) | Dong tai dinh mirc (A)
1 48 24 10
2 36 12 10
3 24 12 5
4 12 5 10
5 12 3,5 5

C4c budc tinh toan thiét ké co ban:

1. Veé dang dién ap va dong dién ctia cac phan t& trén so d6 mach lwc, bd bién doi st
dung phwong phap diéu ché do rong xung PWM.

2. Tinh to4n tham sé mach lwc (Gia tri cuén cadm, Gi4 tri tu dién, Van ban din MOSFET
va DIODE cu thé).

3. Thiét ké mach Driver (IC diéu khién cu thé theo hidng, c6 datasheet di kém), mach
Snubber va tan nhiét.

4. Mo phong ki€ém chirng két qua thiét ké bang phan mém Matlab hodc PSIM dé thiy ro

dap dién 4p va dong dién nam cho gi¢i han thiét ké & muc 2.

4.4 Thiét ké bd bién doi nguodn kiéu boost

Phuong an Nguon Vg (V) Dién ap ra Vo (V) Dong tai dinh mirc (A)
1 24 48 5
2 12 36 5
3 12 24 2
4 5 12 2
5 15 3,5 15

C4c bude tinh toan thiét ké co ban:

1. Vé dang dién ap va dong dién cua cac phan t trén so d6 mach lwc, bd bién déi st
dung phwong phap diéu ché d6 rong xung PWM.

2. Tinh toan tham s& mach lwc (Gi tri cuén cam, Gia tri tu dién, Van ban dan MOSFET
va DIODE cu thé).

3. Thiét ké mach Driver (IC diéu khién cu thé theo hing, c6 datasheet di kém), mach
Snubber va tan nhiét.

4. Mo phong ki€ém chirng két qua thiét ké bang phan mém Matlab hodc PSIM dé thiy ro

dap dién ap va dong dién nam cho gidi han thiét ké & muc 2.

4.5 Thiét ké bo bién doi nguon kiéu buck-boost

Phuong an Nguon Vg (V) Dién ap ra Vo (V) Dong tai dinh muc (A)
1 24 48 5
2 12 36 5
3 12 24 2




5 12

15 3,5 1,5

C4c budc tinh toan thiét ké co ban:

1.

Vé dang dién ap va dong dién cua cac phan t trén so d6 mach lwc, bd bién doi st
dung phwong phap diéu ché do rong xung PWM.

Tinh toan tham s& mach lwc (Gié tri cudn cdm, Gia tri tu dién, Van ban dan MOSFET
va DIODE cu thé).

Thiét k€ mach Driver (IC diéu khién cu thé theo hing, c6 datasheet di kém), mach
Snubber va tan nhiét.

Mo phong kiém chitng két qua thiét ké bang phin mém Matlab hoic PSIM dé thiy rd
dap dién ap va dong dién nam cho gi¢i han thiét ké & muc 2.

4.6 Thiét ké bd bién do6i nguon kiéu flyback

thc :

So d6 mach lyc b bién doi Flyback cho dén LED

T D, o
- string
| | l L | L 5 g 2
EMI Lo -
Filter Cin o A
o g
BD = o%i 1
morl  |zcp L |
= |_| R a
PFC Q |1 AMA
Controller M %
(FANT530)
FB i Isolation Io
GE & e
‘ o
Eyror Amp.

Phuong an Nguon Vg (V) Dién ap ra Vo (V) Dong tai dinh muc (A)
1 300 12 10
2 350 24 5
3 400 24 2
4 500 12 5
5 530 5 15

Céc budc tinh toan thiét ké co ban:

1.

Vé dang dién ap va dong dién cua cac phan t trén so d6 mach lwc, bd bién doi st

dung phwong phap diéu ché d6 rong xung PWM.

Tinh toan tham s& mach lwc (Gié tri cudn cdm, Gia tri tu dién, Van ban dan MOSFET

va DIODE cu thé).

Thiét k€ mach Driver (IC diéu khién cu thé theo hidng, c6 datasheet di kém), mach

Snubber va tan nhiét.

M6 phéng kiém chirng két qua thiét k€ bang phin mém Matlab hodc PSIM dé thiy ro

dap dién ap va dong dién nam cho gidi han thiét ké & muc 2.
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4.7 Thiét ké bd bién do6i nguodn kiéu cong hwdong LLC

Switching LLC tank Transformer Output
bridge and Rectifier Capacitor Vsw

Si_|:| SE_|J o ILr /-\
Cr L Np Ns L e
+ @ Co | Rel + \/
Vaw Lm | —— 2Vo
- - |_D1,04
D2
Ll /N

So d6 mach lye bé bién déi LLC

sz_| S4 _||-|

Phuong an Nguon Vg (V) Dién ap ra Vo (V) Cong suat (W)
1 400 48 3000
2 400 36 2500
3 400 24 2000
4 400 12 1500
5 400 5 1000

CAc budc tinh toan thiét ké co ban:

1. Vé dang dién ap va dong dién ctia cac phan t& trén so d6 mach lwc, bd bién doi st
dung phwong phap diéu ché do rong xung PWM.

2. Tinh to4n tham sé mach lwc (Gia tri cuén cadm, Gi4 tri tu dién, Van ban din MOSFET
va DIODE cu thé).

3. Thiét k€ mach Driver (IC diéu khién cu thé theo hing, c6 datasheet di kém), mach
Snubber va tan nhiét.

4. Mo phong kiém chirng két qua thiét ké bang phan mém Matlab hodc PSIM dé thiy ro
dap dién ap va dong dién nam cho gi¢i han thiét ké & muc 2.

4.8 Thiét ké bd bién doi nguon PFC

Boost Pre-charge

Diade
>
—_— L Boost Rectifier Vo Out
N l o

1

Boost

-.E i Inductor ‘ lnc

Bulk * ‘l

7w T e

VIN Boost Switch

*—e - & O
So d6 mach lyc bé bién doi PFC kiéu Boost
Thiét ké so d6 mach bo bién d6i PFC kiéu Boost v&i cac yéu cau k¥ thudt theo cac phuong an
trong bang dudi day.
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Phuong an Dién ap ludi Dién ap ra Vo (V) Cong suat (W)
1 110V +10%/50Hz +1% 200 500
2 110V +10%/50Hz +1% 200 500
3 220V +10%/50Hz +1% 400 500
4 220V +10%/50Hz +1% 400 750
5 220V +10%/50Hz +1% 400 1000

C4c budec tinh toan thiét ké co ban:

1. Vé dang dién ap va dong dién ctia cac phan t& trén so d6 mach lwc, bd bién doi st

dung phwong phap diéu ché do rong xung PWM.

2. Tinh to4an tham s& mach lwc (Gia tri cuén cam, Gia tri tu dién, Van ban dan MOSFET

va DIODE cu thé).

3. Thiét ké mach Driver (IC diéu khién cu thé theo hidng, c6 datasheet di kém), mach

Snubber va tan nhiét.

4. Mo phong ki€ém chirng két qua thiét ké bang phan mém Matlab hodc PSIM dé thiy ro

dap dién ap va dong dién nam cho gidi han thiét ké & muc 2.

4.9 Thiét ké bd bién doi nguoén DC/DC kiéu Full bridge

l'| LD(_'l l’z
E l l L O
€1 +
w S \T S, I Ds Dy
iacl f.\c_
V. . V-
: ] == Coar "’M_l ‘ll' Cocz == : t
mput outpu
nf_| | 1
S, \T S, I Dy I Dy
O 8]

Phuong an

Nguon Vg (V)

bién ap ra Vo (V)

Dong tai dinh muc (A)

QP WIN -

C4c budc tinh toan thiét ké co ban:

1.  Védang dién ap va dong dién ctia cac phin t trén so d6 mach lwc, phan tich qua

trinh chuyén mach mém trong mdi van ban dan
2. Thiét ké khau diéu ché xung kiéu dich pha.

3. Tinh to4an tham s6 mach lwc (Gia tri cudn cadm, Gia tri tu dién, Van ban dan

MOSFET va DIODE cu thé, bién 4p xung).

4. MO phdng kiém chirng két qua thiét ké bang phdn mém Matlab hoic PSIM dé thiy

rd qué trinh chuyén mach mém.
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4.10 Thiét ké bd bién doi nguoén DC/DC kiéu Double Active Bridge

1| -"Z

S :
+
Iepe J: 2Ty Jﬁ "l} J% T; Iepes

Ac2

Vl = CD(_‘] trl,\:])“_l iHi v .\(_1 CD(_‘J = VZ
J?;Tz J:P% T, :}jn J“:?Tg
o ‘ o
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Ol

C4c budc tinh toan thiét ké co ban:

1.

Vé dang dién ap va dong dién cua cac phan tir trén so d6 mach lwc, phan tich diéu
kién chuyén mach mém

Thiét ké khau diéu ché xung kiéu dich pha (SPS, DPS, SPS) dé minh chirng cac qua
trinh dich chuyén dong cong suét.

Tinh to4an tham s6 mach lwc (Gia tri cudn cam, Gia tri tu dién, Van ban dan MOSFET
va DIODE cu thé, bién ap xung).

M6 phong kiém chirng két qua thiét ké bang phin mém Matlab hoic PSIM dé thiy rd
qua trinh chuyén mach mém.
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CAc budc tinh toan thiét ké co ban:
1. Vé dang dién ap va dong dién cua cac phan tr trén so d6 mach luc, phan tich diéu

kién chuyén mach mém
2. Thiét ké khiu diéu ché xung kiéu dich pha dé minh chirng cac qua trinh dich chuyén

dong cong suit.
3. Tinh todn tham s6 mach luc (Gia tri cudn cadm, Gia tri tu dién, Van ban dan MOSFET
va DIODE cu thé, bién ap xung).
4. Mo phong ki€ém chirng két qua thiét ké bang phdn mém Matlab hodc PSIM dé thiy ro
qué trinh chuyén mach mém.

5 Dé tai vé cac bd nghich luu va bién tan

5.1 Thiét ké bo nghich luu PWM mét pha

Thiét ké nghich lvu mot pha doc lap (dﬁu ra mach nghich luu sir dung mach loc LC).

Yéu cau 1:
No Udc (V) coéng suat | Luéi AC (V, | Phuong phap diéu ché
(W) Hz)
1 400 3000 220V, 50 Hz Ludng cuc (Bipolar)
2 430 3000 220V, 50 Hz Ludng cuc (Bipolar)
3 450 3000 220V, 50 Hz Ludng cuc (Bipolar)
4 500 3000 220V, 50 Hz Ludng cuc (Bipolar)
Yéu cau 2:
No Udc (V) Cong sudt | Luéi AC (V, | Phuong phap diéu ché
(W) Hz)
1 400 3000 220 V, 50 Hz Don cyuc (Un-Bipolar)
2 430 3000 220V, 50 Hz Dbon cuc (Un-Bipolar)
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w

450 3000 220 V, 50 Hz Don cyuc (Un-Bipolar)

500 3000 220V, 50 Hz bon cuc (Un-Bipolar)

Mowbhe

Thiét ké so @6 mach lyc: Tinh chon van béan dan (MOSFET, IGBT), Tinh chon mach loc LC.
Tinh chon mach bao vé (Snubber...), lva chon tan nhiét.

Thiét ké mach Driver cho van ban dan dugc lya chon.

V6i mdi phuong phap diéu ché chi tiéu d4nh gia 1a gia tri dién 4p ra & tan s6 co ban va tong do
méo song hai THD. Xay dung mo hinh md phong trén Matlab-Simulink dé danh gia cac chi tiéu
nay.

5.2 Thiét ké b6 nghich lwu nguén ap ba pha doc lap

Thiét ké nghich luvu PWM ba pha doc lap (dﬁu ra mach nghich luu str dung mach loc LC).

Yéu ciu 1:
No Udc (V) | Cong suat (KVA) | Luéi AC (V, Hz) | Phuong phap diéu ché
1 600 5000 380 V, 50 Hz sinPWM
2 650 5000 380V, 50 Hz SinPWM
3 700 5000 380 V, 50 Hz sinPWM
4 700 10000 380V, 50 Hz SinPWM
Yéu cau 2:
No Udc (V) | Cong suat (kVA) | Ludi AC (V, Hz) | Phuong phap diéu ché
1 600 5000 380V, 50 Hz SVM
2 650 5000 380 V, 50 Hz SVM
3 700 5000 380V, 50 Hz SVM
4 700 10000 380 V, 50 Hz SVM
1.  Thiét ké so @6 mach lyc: Tinh chon van ban dan (MOSFET, IGBT), Tinh chon mach loc LC.
2. Tinh chon mach bao vé (Snubber...), lva chon tan nhiét.
3. Thiét ké mach Driver cho van ban dan duoc luya chon.
4. Véi mdi phuong phap diéu ché chi tidu danh gid 1a gia tri dién &p ra o tan sé co ban va tong do

méo séng hai THD. Xay dung mo hinh mé phong trén Matlab-Simulink dé danh gia cac chi tiéu
nay.

5.3 Thiét ké bd nghich lwu ngudn ap ba pha nudi dong co khong dong bd rotor
long séc o
Céc budc tinh toan thiét ké co ban:

1.

Tinh toén gi4 tri tu C mach mét chiéu trung gian va théng sé mach van céng suat (Diode
va IGBT, sinh vién nén chon module van tich hop san cho mach nghich luu).

Thiét ké mach driver, Snubber cho cac van ban dan.

Thiét ké thuat toan diéu ché SVM
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4, M0 phong kiém chung trén MATLAB-SIMULINK hé truyén dong véi phuong phéap diéu khién
U/f tuong tng Vi cac luong dat tin sb khac nhau.

Yéu cau :
No Dién ap luodi Théng sb dong co khong | Phuong phép | Phuong phap
ddng bo rotor 16ng soc | diéu ché diéu khién
(*)
1 380V/50Hz — Sur dung | 2,2kW, S d6i cuc 2 SVM U/f = Const
ngudn cap chinh luu diode
3 pha
2 380V/50Hz — St dung | 3kW, S6 d6i cuc 2 SVM U/f = Const
ngudn cap chinh lwu diode
3 pha
3 380V/50Hz — St dung | 5kW, S6 ddi cuc 2 SVM U/f = Const
ngudn cap chinh luu diode
3 pha
4 380V/50Hz — Sur dung | 7,5kW, Sb d6i cuc 2 SVM U/f = Const
nguon cap chinh luu diode
3 pha

(*) Chi tiét tham s dong co c6 thé lay tir trang Web cua cong ty Co phan Pién co Viét
Hung: http://vihem.net/dong-co-dien-khong-dong-bo-3-pha-roto-long-soc-50hz-p42025.html
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TAI LIEU THAM KHAO

Gido trinh Dién tir cong suat; Tran Trong Minh, NXBGD, 2012 (Chuong 5)

Design Guideline of Single-Stage Flyback AC-DC Converter Using FAN7530 for LED
Lighting, www.fairchildsemi.com
https://www.fairchildsemi.com/application-notes/AN/AN-4137.pdf (B9 bién déi
Flyback)

http://www.ti.com/lit/an/slua086/slua086.pdf (Bd bién ddi Flyback)
http://www.ti.com/lit/ml/slup127/slup127.pdf (B6 bién déi Flyback)
http://www.mouser.com/pdfdocs/2-8.pdf (B bién doi Flyback)
http://www.icbank.com/icbank_data/online_seminar_image/Flyback_ CCMVsDCM_Rev1p2.pdf
(B0 bién déi Flyback)
http://www.infineon.com/dgdl/AN_SMPS_16822CCM_V10.pdf?fileld=db3a304412b40795011
2b418d12226b8 (Bd bién ddi Flyback)

http://www.mouser.com/pdfdocs/2-8.pdf (B6 bién doi Flyback)

10. Buck Converter Design, Published by Infineon Technologies North America
11.Sam Abdel-Rahman, Franz Stiickler , Ken Siu, PFC Boost Converter Design Guide,

g1 W

Application Note

Brigitte Hauke, Basic Calculation of a Boost Converter's Power Stage, SLVA372C
http://www.poweresim.com/index.jsp
http://www.smps.com/PSpice/simulation.shtml

http://peeeb.dk/book1.html (Tinh toan bod DC/DC va DC/AC)
http://www.powere.dynamictopway.com/examples.htm (Tinh toan bé DC/DC va
DC/AC)

http://www.infineon.com/dgdl/Application Note Resonant+LLC+Converter+Oper
ation+and+Design Infineon.pdf?fileld=db3a30433a047ba0013a4a60e3be64al (Bo
bién doi c6ng hwdng LLC)
https://www.fairchildsemi.com/technical-articles/Design-Considerations-for-an-
LLC-Resonant-Converter.pdf (B bién d6i cong hwdng LLC)
http://www.st.com/content/ccc/resource/technical/document/application note/
31/fb/59/5e/93/8¢c/42/b9/CD00143244.pdf/files/CD00143244.pdf/jcr:content/t
ranslations/en.CD00143244.pdf (B bién do6i cong hudng LLC)

Tinh todn mach loc LCL <cho ciac bd bién d6i néi ludi
http://www.ee.iisc.ac.in/new/people/faculty/vjohn/pdf/2009 Parikshith MSc Th
esis.pdf

10. https://core.ac.uk/download/pdf/11617165.pdf (Tinh toan mach loc LCL cho cac

b6 bién doi noi lwdi)

11. https://www.google.com.vn/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=

rja&uact=8&ved=0ahUKEwjmvtmp28fQAhXM]5QKHfZUB gQFggdMAA&url=http%
3A%2F%2Fmanuscript.jpe.or.kr%2FItkPSWeb%2Fpub%2Fpubfpfile.aspx%3Fppse

q%3D915&usg=AFQjCNH x6jXdRutkEgyoANUWTIrlzFHoA&sig2=Q6]zFgA2tPB5F
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https://www.fairchildsemi.com/technical-articles/Design-Considerations-for-an-LLC-Resonant-Converter.pdf
https://www.fairchildsemi.com/technical-articles/Design-Considerations-for-an-LLC-Resonant-Converter.pdf
http://www.st.com/content/ccc/resource/technical/document/application_note/31/fb/59/5e/93/8c/42/b9/CD00143244.pdf/files/CD00143244.pdf/jcr:content/translations/en.CD00143244.pdf
http://www.st.com/content/ccc/resource/technical/document/application_note/31/fb/59/5e/93/8c/42/b9/CD00143244.pdf/files/CD00143244.pdf/jcr:content/translations/en.CD00143244.pdf
http://www.st.com/content/ccc/resource/technical/document/application_note/31/fb/59/5e/93/8c/42/b9/CD00143244.pdf/files/CD00143244.pdf/jcr:content/translations/en.CD00143244.pdf
http://www.ee.iisc.ac.in/new/people/faculty/vjohn/pdf/2009_Parikshith_MSc_Thesis.pdf
http://www.ee.iisc.ac.in/new/people/faculty/vjohn/pdf/2009_Parikshith_MSc_Thesis.pdf
https://core.ac.uk/download/pdf/11617165.pdf
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https://www.google.com.vn/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjmvtmp28fQAhXMJ5QKHfZUB_gQFggdMAA&url=http%3A%2F%2Fmanuscript.jpe.or.kr%2FltkPSWeb%2Fpub%2Fpubfpfile.aspx%3Fppseq%3D915&usg=AFQjCNH_x6jXdRutkEgyoANUWTlrlzFHoA&sig2=Q6JzFgA2tPB5FNhbTW4cTQ&bvm=bv.139782543,d.dGo
https://www.google.com.vn/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjmvtmp28fQAhXMJ5QKHfZUB_gQFggdMAA&url=http%3A%2F%2Fmanuscript.jpe.or.kr%2FltkPSWeb%2Fpub%2Fpubfpfile.aspx%3Fppseq%3D915&usg=AFQjCNH_x6jXdRutkEgyoANUWTlrlzFHoA&sig2=Q6JzFgA2tPB5FNhbTW4cTQ&bvm=bv.139782543,d.dGo
https://www.google.com.vn/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjmvtmp28fQAhXMJ5QKHfZUB_gQFggdMAA&url=http%3A%2F%2Fmanuscript.jpe.or.kr%2FltkPSWeb%2Fpub%2Fpubfpfile.aspx%3Fppseq%3D915&usg=AFQjCNH_x6jXdRutkEgyoANUWTlrlzFHoA&sig2=Q6JzFgA2tPB5FNhbTW4cTQ&bvm=bv.139782543,d.dGo

NhbTW4cTQ&bvm=bv.139782543,d.dGo (Tinh todn mach loc LCL cho cac bd bién
déi noi lwdi)

12. http://vbn.aau.dk/files /212144446 /Design of LLCL filter for grid connected con
verter to improve stability and robustness.pdf (Tinhtoan machloc LCL cho cacbd
bién doi ndi lwdi)

13. http://vbn.aau.dk/files /220091007 /SDEMPED Active Damping Techniques for L
CL Filtered.pdf (Tinh toan mach loc LCL cho cac b6 bién do6i noi lwéi)

14. https://www.fujielectric.com/products/semiconductor/model/igbt/application/b
ox/doc/pdf/RH983a/REH983a.pdf (Module van thong minh IGBT ctia hang Fuji)
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