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M6 phéng mach dién tir cong suat sir dung phan mém
Matlab/Simulink phuc vu giang day ky thuat bién doi di¢n nang
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Abstract: Power conversion technique is an essential course in Electrical Engineering, Electronics, and
Automation Control. This article presents a method of using Simulink in Matlab to simulate several Power
Electronics circuits. This tool is highly useful and actively supports teaching, not only motivating students
but also enhancing their ability to apply knowledge to practical situations more flexibly and effectively.
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1. Pit vin dé

K§ thuat bién doi dién nang 1a mot hoc phan quan
trong trong nganh Ky thuat dién, dién tr va biéu
khién tu dong hoa, lién quan dén viéc nghién ctru va
g dung céc thiét bi ban dan cong suat (nhu diode,
transistor, thyristor, MOSFET, IGBT...) d& chuyén
d6i va diéu khién ning luogng dién. Noi dung chinh
ciia mon hoc niay bao gdm céac khai niém, phuong
phap va l'rng dung ciia cac mach dién tir cong suit
trong hé théng dién. Mén hoc gitip sinh vién (SV)
nam ving cac nguyén ly va phuong phap diéu khién
ning lugng dién hiéu qua, gop phan vao viéc phat
trién cac hé théng dién thong minh, tiét kiém nang
luong va than thién voi moi truong.

Céc bo bién doi ban dan 1a dbi twong nghién ciru
co ban cua Ky thuat bién doi dién ning, trong d6
dién hinh 1a: Cac bd chinh luu (bién doi dién xoay
chiéu thanh mot chiéu) khong diéu khién va cé diéu
khién. Cac bd nghich luu (bién d6i dién mot chiéu
thanh xoay chiéu); Bo bién ddi dién xoay chiéu (AC
-> AC); B0 bién d6i dién mot chiéu (DC -> DC); Cac
b bién tan 1 pha, 3 pha... [1]. Trong bai viét nay, tac
gid xdy dung cac bai md phong mach chinh luu mét
pha khong diéu khién, c6 diéu khién sir dung phan
mém Matlab/Simulink [2, 3, 4]. N6i dung nay c6 thé
st dung dé hd tro giang day trén 16p hodc lam cac
bai thi nghiém 4o trong hoc phan K¥ thuat bién d6i
dién nang.

2. N§i dung nghién ctru

Mach chinh luu mot pha 1a mdt loai mach dién tu
dugc sir dung dé chuyén d6i dong dién xoay chiéu
(AC) thanh dong dién mot chiéu (DC). Mach chinh
luu nay thudng str dung cac linh kién ban dan nhu
diode dé thuc hién qua trinh chuyén d6i.
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Hinh 2.1. Céc khoi mé phong trong Matlab/Simulink.
2.1. Mach chinh luu nita chu ky khéng diéu khién

Tir tin hiéu xoay chiéu cua khu vuc (220V —
50Hz) hay thdp hon (qua bién thé), dung diode véi
tinh chit chi din dién theo mot chidu (P-N) dé doi
dién thanh DC.
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Hinh 2.2. So @6 mach chinh luu ban chu ky va dang
song vao, ra

- Ntra chu ky duong: D phan cuc thuan nen dan,
nén dong dién I, qua tdi R cling co gia tri s bién
thién theo nira chu ky duong ctia ngudn. Nén dién thé
ra trén tai V| cling c6 dang nira chu ky duong cua V..

- Ntra chu ky dm: D phan cyc nghich nén khong
dan, do d6 khong c6 dong qua tai [,nénV, =0.

- Két qua: 1a dong chay qua tai I , va d1en thé trén
tdi V| chi con lai ban ky +, nén du’qc goi la mach
chinh luu ban ky.

Dién ap trung binh trén tai:
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U, - [, sin wrdor = Yu _ 0,450
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Tuong tu cho dong dién trung binh trén tai:
AR

T Rrx R

*M6 phong mach chinh luu nita chu ky trén
Matlab/Simulink

Xay dung mach chinh luu ntra chu ky véi dién
ap nguon: e(r)=220v2sin(3147) ¥, phu tai thuan tré
R=10Q.

Thyc hién theo cac budc:

- Buéc 1: Khéi dong Matlab, m¢ Simulink.

- Bué6c 2: Tao file méi, chon cac khéi: ngudn
xoay chiéu mot pha AC Voltage Source, Diode, phu
tai thuan trd Series RLC branch, khbi do dién ap
Voltage Measurement, khdi hién séng Scope va xay
dung so do mach (hinh 2.3).

- Bu6c 3: Chay mo phong, xem két qua.

Dang song dién ap ngudn, tai va dién ap trén Diode
mach chinh luu ntra chu ky thé hién trén hinh 2.4.
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Hinh 2.3. So d6 mé phong mach chinh lwu nita chu
ky khéng diéu khién trén Matlab/Simulink.
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Hinh 2.4. Dang séng dién dp nguon, tai va dién dp
trén Diode mach chinh lvu nita chu ky.

2.2. Mach chinh lwu nita chu ky cé diéu khién
V6i so dd chinh luu nira chu ky c6 diéu khién,
trong mach hinh 2.2, thay Diode bang Thyristor. Sir
dung ngudn xung dé diéu khién Thyristor vdi goc
diéu khién 1a 45°, 75°. So d6 mach chinh luu ntra chu
ky c6 diéu khién trén Matlab/Simulink trén hinh 2.5,
chay mo phong cho két qua trén hinh 2.6 va hinh 2.7.
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Hinh 2.5. So' d6 mé phéng mach chinh luu nira chu
ky co diéu khién trén Matlab/Simulink.

r‘\" r“'-.' [ —

| [ A = =

Hinh 2.6. Dang song xung diéu khién Thyristor,
dién ap nguon, tai va dién ap trén Thyristor mach
chinh lwu nira chu ky voi goc diéu khién 45°.
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Hinh 2.7. Dang séng xung diéu khién Thyristor,
dién dp nguon, tai va dién dp trén Thyristor mach
chinh lwu niva chu ky véi gée diéu khién 75°.
2.3. Mach chinh lwu cau mét pha khéong diéu khién
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Hinh 2.8. Mach chinh luu cdu mot pha va dang dién
dp vao, ra.

Mach chinh lwvu gdbm bdn van dau thanh hai
nh()rp: DD, dél{ cat6t chung, D,D, dau an(f)t S:hung.
Nguon xoay chicu dua vao mach van c6 thé lay truc
tiép tir ludi dién hodc thong qua bién ap.

- Trong nira chu ky ddu, dién 4p u,>0: D1 va D2
dan, D3 va D4 tat.



- Trong ntra chu ky sau, di¢n ap u,<0: D3 va D4
dan, D1 va D2 tat.
- Bién 4p trung binh trén tai:
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Tuong ty cho dc‘>ng dién trung binh trén tai:
I, = _2U, =0, 9
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Mé phéng mach chinh luu mét pha khong diéu
khién trén Matlab/Simulink

Thuc hién cac budc tudn tu nhu trén, so dd mod
phong trén Matlab/Simulink thé hién trén hinh 2.7,
két qua mo6 phong dién ap ngudn, tai va dién ap trén
Diode mach chinh luu ciu mét pha khong diéu khién
trén hinh 2.8.
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Hinh 2.9. So d6 mé phéng mach chinh heu cau mot
pha khong diéu khién trén Matlab/Simulink.
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Hinh 2.10. Dang séng dién ap nguon, tdi va dién dp
trén Diode mach chinh luu cau mot pha khong diéu
khién trén Matlab/Simulink.

Qua cic két qua moé phong cho thdy, véi viée
mo phong ta c6 thé thay ddi cac ciu triic ctia cac b
chinh luu, thay d6i goc didu khién cac phan tir ban
dan dé thay ddi dién ap trung binh trén tai. M6 hinh
thi nghiém o nay cho phép SV thay d6i nhanh chong
cac diéu kién thi nghiém dé kiém tra nhiéu bién sb
khac nhau ma khong can phai tén nhiéu cong sirc
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thiét 1ap lai. Tir d6 co6 thé quan sat cac két qua khac
nhau va cho nhan xét danh gia.

Tuy nhién, thi nghiém ao ciing c6 han ché, nhu
khong thé hoan toan thay thé dugc su chinh xac va
cam nhan thuc té ma céc thi nghiém thyc mang lai
(hinh 2.11).

Hinh 2.11. So d6 thuc nghiém cac mach dién tu
cong sudt.
3. Két luin

Bai viét da trinh bay viéc xdy dung cac bai
mo phong mach dién tir cong suat trén phan mém
Matlab/Simulink hd tro giang day hoc phﬁn K¥ thuét
bién d6i dién niang. M6 phong ngay cang trd nén
quan trong trong gido duc va nghién ctru khoa hoc
nho kha ning mang lai nhiéu lgi ich vuot troi so voi
thi nghlem truyén théng. Dic biét trong cac bai glang
ly thuyét trén 16p hoic trong giang day tryc tuyén,
noi ma hoc vién khong c6 diéu kién dé thao tac trong
phong thi nghiém, mé phong giup SV hiéu rd hon
cac khai niém truu tuong thong qua hinh anh truc
quan va sinh dong. Py 1a cong cu rat hitu ich hd
tro tich cuc trong cong tac giang day, khong nhiing
tao dong luc cho SV ma con giup cho kha ning van
dung kién thtrc vao thuce tién ctia SV linh hoat va hiéu
qua hon.
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