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Abstract: The subject Power Electronics is a basic specialized subject in Electrical Engineering,
Automation and Industrial Electricity, in which the complex circuit structure and complex working process
of converter technology make it difficult for teaching process. In this paper, taking the Forward Converter
circuit as an example, the teaching implementation is introduced using the MATLAB simulation tool
SIMULINK. By applying this software, a circuit simulation model will be built. As a result, simulation
graphs are obtained and problems appearing in the experiment are easily analyzed. A test comparing
teaching effectiveness shows that students can quickly acquire theoretical knowledge about electrical
circuits using simulation tools. Thus, the teaching goal has been well achieved because the problems of
traditional teaching methods have been overcome, besides, students can do assigned exercises without
having to register to use the laboratory. Well implementing the school s policy of building 30% of online

learning hours on the LMS platform.
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1. Pit van dé

bién ti cong sut [1, 2] tré thanh mot cong nghé
ma&i ndi chira Iy thuyét dién, dién tir va didu khién, 1a
mén hoc bit budc cua chuyén nganh Ky thuat Dién,
bién cong nghiép va Ty dong hoa. Khac voi cong
nghé dién tir thong tin chi yéu xur ly thong tin, dién
tir cong suét tap trung vao chuyén d6i cong suét voi
dai cong sudt tir hang traim MW tham chi GW dén
vai W [3, 4]. La mét trong nhiing ndi dung quan
trong ciia moén hoc cong nghé chuyén ddi dién tir
cong suit vé cac loai thiét bi chuyén dbi bao gém
qua trinh dién tir, nguyén ly co ban, phuong phap
diéu khién, tinh toan thiét ké va cac chi tiéu kinh té
ky thuat cia né [5, 6]. Muc ti€u co ban Ia sinh vién
(SV) phai 1am quen v&i cac phuong phap diéu chinh
thiét bi chuyén d6i.

Vi Vay, bai hoc thuc nghlem la phuong phép
hitu higu dé SV hiéu va cting cb sau sac kién thic 1y
thuyét. Ho can lién két cac thiét bi v6i nhau va ghi
lai dir liéu va biéu d6 thir nghiém. Tuy nhién, & hau
hét cac truong dai hoc, cao déng, cac thiét bi déu
dugc dong goi nén SV khé nhin thay duge cu trac
bén trong. Cac em chi lam thi nghiém theo sach tham
khao thi nghiém, néu két qua khong dat yéu cau thi
hau hét SV kho c6 thé tim ra nguyén nhéan va cach
giai quyét trong vai phit, hodc cic em kho lam bai
tap khi khong dén truong.

Dé giai quyét van dé nay, cong nghé md phong
may tinh dua trén MATLAB [7-11] dugc dua vao
phuong thirc day hoc truyén thong. SV c6 thé quan
sat cac hiéu suét cia mach mo phéng va dat duoc
db thi bang cach diéu chinh ciu tric va thong sb cta
mach. Bing cach nay, thi nghiém theo mé hinh nhic
tré nén sinh dong va cu thé, tir 46 kha ning phan tich
va giai quyét van dé cua SV duogc ning cao, SV ¢6
thé 1am bai moi noi hoidc hoc tap online.

2. N§i dung nghién ciu
2.1. Matlab Simulink voi thu vién sps_lib

Thu vién sps_lib trong Matlab Simulink dé mé
hinh hoé cac mach dién trong mon dién tir cong suét.
Chtre ndng ctia thu vién sps_lib ¢6 cac khdi chire ning
md phong: Passives, Sources, Power Electronics,
Power Grid Elements, Sensor and Measureements,
control, Power gui, Electrical Machines, Utillties.
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sors and Measurements. Control Utilities

Simscape Electrical Specialized Power Systems
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powergui Model electrical power systems using specialized
components
and alaorithms

Hinh 2.1. Céc khoi trong thie vién sps_lib
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Ung dung thu vién nay vao viéc mé hinh hoa va
mo phong cac mach dién tir cong suat trong giang
day nhu: chinh luu khong diéu khién, chinh luu co
diéu khién, DC - DC, DC —~ AC, AC - DC, ...

2.2. M6 hinh hod va mé phong mach Forward Con-
verter
2.2.1 M6 hinh hod va mé phong mach

Duya vao ly thuyét dién tir cong suat SV mé hinh
ho4 mach theo cic thong s6 mach tir gido trinh va
tién hanh x4y dung so d6 mo phong mach tir thu vién
sps_lib do phan mém Matlab cung cép.

(12.8v)

Forward Converter

So @6 2.1. Mach Forward Converter xdy dung tir
thw vién sps_lib
2.2.2 Cdc théng sé6 mé phéng mach
SV dya vao gido trinh mon hoc cai dat cac thong
s6 mo phong cho mach nhu sau: may blen ap xung,
khéi cap xung, cudn day Lx, dién ap, ty s bién ap,

. Block Parameters: Linear Transformer X |
Linear Transformer (mask) (link)

Implements a three windings linear transformer.

Click the Apply or the OK button after a change to the Units popup
to confirm the conversion of parameters.

Parameters

Units  SI ~

Nominal power and frequency [Pn{VA) fn(Hz)]:
[ 25 100e3 ]

Winding 1 parameters [V1{Vrms) R1(chm) L1(H)]:
[48 00]

Winding 2 parameters [V2(Vrms) R2(ochm}) L2(H)]:
[3200]

@ Three windings transformer
Winding 3 parameters [V3(Vrms) R3(ochm}) L3(H)1:
[48 0 0]

Magnetization resistance and inductance [Rm{ohm) Lm{H)]:

[inf 10e-3] [Inf,0.01] : |
Measurements  Maanetization current ~
Cancel Help Apply
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Block Parameters: Pulse Generator
Pulse Generator

Output pulses:

if (t == PhaseDelay) && Pulse is on
Y(t) = Amplitude

else
¥(t) =

end

Pulse type determines the computational technique used.
Time-based is recommended for use with a variable step solver, while

Sample-based is recommended for use with a fixed step solver or within
a discrete portion of a model using a variable step solver.

Parameters

Pulse type: Time based v
Time (t): Use simulation time v
Amplitude:

1

Period (secs):

1/35¢e3 2.8571e05 '}
Pulse Width (% of period):
J- Cancel Help Apply

Block Parameters: L X

' Series RLC Branch (mask) (link)

+ Implements a series branch of RLC elements.

Use the 'Branch type' parameter to add or remove elements from tne
* branch,

| Parameters
Branch type: L v

Inductance (H):

400e-6 0.0004 ;

(] Set the inital inductor current \

Measurements Branch current v

Cancel Help Apply

[

Hinh 2.2. Céc théng sé6 mach ding mé phong
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2.3. Két qud mé phéng
- Véi tai R = 10 Omh
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Hinh 2.3. Dang song ngé ra véi tdi thuan tro
- Véitai RL (R = 10 Omh, L = 200°H)
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Hinh 2.4. Dang song ngo ra voi tai RL
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Qua céac két qua mo phong va thuc nghiém kiém
chtng cho thiy, véi viéc mo phong ta co thé thay
ddi cac thong s6 cac cAu trac mach dién, nham kiém
chting céc gi tri trén tai ¢ ddu ra ciing nhu thay do6i
cac loai tai trong nhiing diéu kién khac nhau mot
cach dé dang so vé6i thuc hanh hanh trén thiét bi.

o

i 10 D tinh g g s ra mach chins e 1 pha 59 46 <

Nhin xé¢.

b3t g
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ach iy khjg, € phic :
X 0. V€ phic hoy dang c4 dong dig g
én

oghi¢m 1

#p 1 chidu U, véi goc a=0°

3.9% g biog. Diing bng bb P; do dign 2 ing Use
vi tis Ul /U, Ghi cic két qua do va tinh todn vdo tr

= (85) 0 [ 3 | e | 9o 2ph 150 130 ]
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Hinh 2.5. Minh hoa thuc hanh trén thiét thuc té
va két duegre ghi vao bdo cdo

Dé kiém tra hiéu qua day hoc cua phuong phap
day hoc, cac thi nghiém tuong ty dugc nghién cuu. SV
cao dfmg hoc khoa 2022 va khoa 2023 duoc chon lam
dbi tugng thyuc hién. Phuong phap giang day phd bién
dugc ap dung cho SV cao dang hoc cac 16p dién cong
nghi¢p khod 2022, phuong phép giang day mo phong
MATLAB dugc ap dung cho SV céc 16p khoa 2023.

Két qua dugc thuc hién khao sat giang day thuc
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té voi s lugng SV 2 16p dién cong nghiép khoa 23
1a 67 SV, két qua dat dugc sau khi ap dung cho thay
luong SV dat két qua kha cao trong viéc hoc tap khi
tmg dung phan mém Matlab vao mén hoc. Theo trao
d6i truc tiép cac em cho rang phuong phéap nay ting
tinh hoc tap hon.

Hinh 2.5 cho thdy hiéu qua giang day cia hai
phuong phap giang day. C6 thé thdy trén hinh 2.6, ty
1€ SV céc 16p khoa 2022 1a 69,62 % va ty 1€ SV cac
16p khoa 2023 12 89,88 % két qua dwa trén diém kiém
tra va bai tap dugc giao.

Lop | Solugug SV | Thinghiéa Mo | Ghichi
CIBON| B8 o
§339% | Thinghiém
(B ¥
(BBON| 3 , .
§130% Matid
(U1 S7A
Lép Hoe sinh |Thinghiém/Matlab |Ghi chu
giiggi; ;2 6359 Thinghiém
Sopen 22 §7.30% Matlab

Thdng ké 2 phwong phap giang day

87.30

63.49

Phantram dat

Hinh 2.6. Hiéu qua cua hai phwong phdp giang day
3. Két luan

Trong bai bao nay, 1dy mach Forward Converter
lam vi dy, mot phuong thirc giang day hiéu qua két
hop MATLAB va mon hoc dién tir cong suat duoc
dé xuit nham gip SV hoc 1y thuyét va nim dugc
nguyén ly lam viéc cua mach Forward Converter.
Thi nghiém so sanh phuong thic day hoc két hop
MATLAB va mén hoc dién tir cong suit duoc dé
xuit nhim cung cip cho SV Iy thuyét va hiéu rd
hon céac thong s6 mach tir d6 xay dung dugc mot mo
hinh thuc té. Thuc nghiém so sanh hi¢u qua day hoc
cho thay SV himg thu hon véi hoc va tiép thu kién
thirc theo phuong thire day hoc mé phong, dong thoi
tang cudng kha ning phén tich va giai quyét van dé.
Nhan thiy riang sau khi dwa vao day hoc mé phong
MATLAB thi da tranh dugc nhitng han ché vé thiét bi
thi nghiém trong phuong thirc day hoc truyén thong.
SV ¢6 thé phan tich qua trinh lam viéc ciia mach va
quan sat dang song dau ra co thé c6 bang MATLAB,
sau d6 xdy dung mach thyc té bang cach sir dung cac
thiét bi thi nghiém. O phuong phap nay, hiéu qua hoc
tap dugc cai thién ro rét va déng thoi giam ty 1€ hu
hong cua thiét bi thi nghiém. Vi vay, phuong thirc
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day hoc mé phong MATLAB ¢6 thé duoc st dung
rong rii trong mon hoc dién tir cong sudt co thé giang
day truc tiép hodc online trén nén tang LMS.
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