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NGHIEN CUU UNG DUNG PHAN MEM PSIM
VAO GIANG DAY THU'C HANH PIEN TU CONG SUAT
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Tom tit: Nghién ciru trinh bay iing dung phan mém PSIM trong mé phong va phan tich cac mach dién tir cong sudt.
PSIM néi bt véi giao dién don gidn, téc d¢ nhanh va d chinh xdc cao. Nghién ciru chi ra rang PSIM giiip tiét kiém thoi
gian va chi phi trong phdt trién vmg dung dién tir cong sudt. Phan mém nay dé sir dung, triec quan va phé bién trong linh
vue dién tir cong sudt. Qua mé phong, PSIM cho phép nguoi ding linh hoat diéu chinh cdc thong s6 mach dién va cung
cdp cdc théng sé can thiét nhie dién dp va dong dién.
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Nguyen Phan An
Faculty of Engineering Technology, Tien Giang University

Abstract: The study presents the application of PSIM software in simulating and analyzing power electronic circuits.
PSIM stands out for its simple interface, fast speed, and high accuracy. The research indicates that PSIM helps save time
and costs in the development of power electronic applications. This software is user-friendly, intuitive, and widely used in
the field of power electronics. Through simulation, PSIM allows users to flexibly adjust circuit parameters and provides

essential parameters such as voltage and current.
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I. PAT VAN PE

Dién tir cong sudt dong vai trd quan trong trong
nhleu ung dung cong nghiép va dan dung nhu bién
tan, bo nguon chuyen mach, bd diéu khién dong
co... Viéc thiét ké va phéan tich cidc mach di¢n tur
cong suat doi hoi nhiéu cong doan phirc tap va ton
kém néu thyc hién tryc tiép trén phan ctmg. Ngoai
ra, & nhiéu truong Pai hoc va Cao déng viéc mo
phong mach dién tir con nhiéu kho khan vi thiéu vé
trang thiét bi thyc hanh. Nhiéu thiét bi mo phong
cii, s6 lugng module it nén khong dép tmg dugc hét
cac nhu ciu vé giang day va hoc tép. Do do, viéc
str dung cac phan mém mo phong tré nén can thiét
trong qué trinh nghién ctru va phat trién.

PSIM (PowerSim) 1a mot trong nhimg phan
mém mo phong chuyén dung hang dau trong
linh vyc dién tir cong suit. Voi thu vién linh
kién phong pht va cac cong cu phan tich manh
mé, PSIM gitp nguoi dung dé dang thiét ké, mo
phong va tdi wru hoa cac mach dién tir cong suét.
Nghién ctru nay tap trung nghién cuu viéc ung
dung PSIM trong m6 phéng mot s6 mach dién tir
cong suat dién hinh.

IL. NQI DUNG NGHIEN CUU

2.1. GIOI THIEU CHUNG VE PSIM

Phdan mém PSIM (Power Electronics
Simulation Software), 1a phin mém mé phong
mach dién tir cong suat do hing LAB-VOLT (Hoa Ky)
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- mdt trong cac nha san xuét cac thiét bi day hoc
ndi tiéng viét va dua ra thi truong. Pay 1a phan
mém khong chi manh trong hoc tap, giang day
ma con 1a tai li¢u co ban cho cac k¥ su khi nghién
clru, phan tich, khai thac mach dién tir cong suit,
cac mach diéu khién tuong ty va sb, ciing nhu
trong hé truyén dong xoay chiéu (AC) hay mot
chiéu (DC).

PSIM Ia ph?m mém mb phong chuyén dung cho
dién tir cong suét du’orc phat trién bai Powersim Inc.
Phan mém cung cap mbi truong thiét ké schematic
v6i giao dién db hoa tryc quan, cho phép nguoi
ding d& dang v& va chinh sira so dd mach

2.2. TONG QUAN VE PHAN MEM PSIM

2.2.1 CAu Triic

PSIM bao gdm 3 chuong trinh:

— PSIM Schematic: Chuong trinh soan thao
mach nguyén 1y, dung dé v& mach can mo phong
(két qua cho file voi dudi *.sch)

— PSIM simulator: trinh md phong mach
nguyén 1y (cho két qua c6 dudi 14 *.txt).

— SIMVIEW: trinh v& dang song két qua mé
phong, phan tich song.

2.2.2. Gi6i thi¢u cac phan tir trong PSIM

PSIM cung cdp mdt thu vién phong phu cac
linh kién dién tir, bao gdbm céc bd chuyén ddi, bo
diéu khién va cam bién. Ngoai ra, phin mém con
hd trg nhidu céng cu phén tich, giup nguoi ding
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danh gié hiéu suét ctia mach dién.

T4t ca cac phan tir trong mach déu c6 thé 1ay tir
Elements, c6 mot s6 phﬁn tur thong dung dugc dat
san trong thanh cong cu phia dudi man hinh. Céc
phan tir dugc chia lam 4 nhom: Power (cac phan
tir cong suét), Control (cac phan tir didu khién),
Other (cac phﬁn to chuyén mach, cam bién, dung
cu do, phﬁn tt hién thi, ...) va Sources (nguén ap
va dong céc loai). Pa s cac phan tir trong mach
mo phong khong c6 gidi han vé dong va ap chiu,
nén cac gia tri dat ap va dong 1a tiry y. Con céc ton
hao trén phﬁn ttr thi da s6 duge mic dinh bﬁng 0
va 0 thé thay doi.

* Pién trg, dién cam va dién dung (RLC Branch).

Trong thu vién nay bao gdbm mot sd phan tir
nhu: Resistor: (dién trd); Inductor (di€n cam);
Capacitor (Tu di¢n); RL (nhanh dién tr¢, dién
cam)...; khoa chuyén mach va cac mé - dun
chuyén dbi (Switches).

Céc khoa chuyén mach c6 hai dang co ban ciia
khoa dong cit trong PSIM: Mot 1a theo kiéu khoa
gom hai trang thai (dong va mo khoa), hai 14 theo
kiéu ba trang thai (dong, m& va lam viéc trong
ché @6 khuéch dai tuyén tinh). Khoa hai trang
thai bao gém: DIODE, DIAC, Thyristor, TRIAC,
GTO, tranzito cong suit theo kiéu NPN hodc PNP,
IGBT, MOSFET kénh N va kénh P, va khoa hai
chiéu (SSWI).

* Cac module chuyén d6i: Chinh luu cau 1 pha
dung diot (1-ph Diode Bridge), chinh luu cau 1
pha dung Thyristor (1-ph Thyristor Bridge), chinh
lwu cau 3 pha ding diét (3-ph Diode Bridge),
chinh Iuu cau 3 pha dung thyristor (3-ph Thyristor
Bridge), chinh Iuu tia 3 pha dung Thyristor (3-ph
Thyristor Half-bridge).

* Khéi diéu khién (Switch Gating Block) Khi
nay chi duge ndi véi cuc diéu khién ciia cac khoa
dién tir hai trang thai ké trén va duge xac dinh tinh
chat tryc tiép ctia block Gating.

* May bién ap (Transformers) Trén PSIM c6
cac loai may bién ap ba pha try sau: May bién ap
3 pha 2 cudn ddy c6 cic dau day ra cia dau va
cudi cudén day (TF_3F); may bién ap 3 pha nbi
Y/Y va Y/A (TF _3YY/TF_3YD); may bién ap 3
pha 3 cudn day ndi Y/Y/Ava Y/ AA/ (TF_3YYD/
TF 3YDD).

* Kh6i ham truyén: Khdi ham truyén bao gom
cac khdi nhu: khéi ty 18, khoi tich phéan, khdi vi
phan, khdi tich phén - ty 1¢ va khdi loc.

* Cac khdi tinh toan: Bao gdm cac khéi nhu
khéi cong, khéi nhan va chia, khoi ham can bac
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hai, mii, luy thua, logarit, khdi ham tinh gia tri
hiéu dung RMS, khéi ham tri tuyét dbi va dau,
khdi ham luong giac va khdi bién d6i Fourier
nhanh FFT.

* Thu vién Other: BO diéu khién chuyén mach
(Switch Controllers), By diéu khién khoa dong cit
(On-off Controller), B didu khién goc mo (Alpha
Controller), Cam bién dién 4p (Voltage Sensor), Cam
bién dong dién (Current Sensor), Pong ho do dién ap
(do dién ap xoay chiéu va mot chiéu), Pong hd do
dong dién (do dong dién xoay chiéu va mot chiéu)

* Thu vién Sources (Ngudn)

- Nguodn dién ap (Voltage Sources): Trong
PSIM c6 ngudn dién ap mot chiéu (DC), ngudn
dién ap xoay chiéu mot pha hinh Sin (Sine), nguén
dién 4p xoay chiéu ba pha hinh sin (3-ph Sine)...

- Nguon dong dién (Current Sources): Trong
PSIM c¢6 ngudn dong mdt chiéu (DC), ngudn
dong xoay chiéu mot pha hinh Sin (Sine)...

2.23. CAC BUOC TIEN HANH MO
PHONG PIEN TU CONG SUAT

Buée 1: Khéi dong PSIM

Tt man hinh Windows chon:

» Start\programs\PSIM 6.0\PSIM

Budc 2: V€ mft mach méi

» Chon biéu tugng New ol
» Hoac chon tir Menu File\New
PSIM - [untitled1]
SN Edit Wiew Subercut  Element
ChrhH
Chrto l

= Open.
—

Buéc 3: Chon cdc linh kién (thiét bi)
» Chon tr thanh cong cu Elements
[« |
il w01 e PR e BRI Kl e JE R

Buwéc 4: Pua linh kién téi vi tri cin dit trén
man hinh nhap chudt trai dé dit linh kién

> Khi can xoay linh kién nhap chudt phai néu
linh kién chua duoc dat

Buwéc 5: Noi day cho linh kién

Vao Edit\Wire hodc nhap biéu tuong 4

Budéc 6: Luu lai mach vé

Chon File\Save, dat tén ¢ 6 Filename va chon Save
Budéc 7: Chay moé phong

Dé chay mo phong can dit thong s moé phong
bang cach:
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» Chon Simulation control trong menu Simulate > Sau d6 chay mo phong bang cach click
-
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Pistes [ 2.2.4.1. Chinh luu cau ba pha dung SCR-DIODE
LosdFlsa [0 =] Dang séng dién &p ngd vao va ngd ra sau khi
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chinh luu cau ba pha dung scr @

=
an ZkT 5 ‘10

- .
é@\% il I 42 -

=)

AL AT
i
>
>
60 o 1
DC STEF1
o [ TN I R N e
)/ 3 \“\\ P i P4 >< \\\ Y
\\\ /,Y\/\ / \\ . /\'\
~ < Y
j \ / \\\. /"/ / \\\ / 4
/ { Y { {

(Nguon: Két qua chay PSIM, 2025)
2.2.4.2. Bj bién d6i dién ap xoay chiéu 1 pha

BO BIEN DOI DIEN AP XOAY CHIEU 1 PHA

" (Ngudn: Két qua chay PSIM, 2025)
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Dang song dién ap ngd vao va ngd ra sau khi mé phong:

0.008 0.008 0.01

(Nguon: Két qua chay PSIM, 2025)

III. KET LUAN

Qua céc bai thyc hanh mé phong trén phan mém
PSIM cua céc 16p sinh vién nganh cong nghé ky
thuat diéu khién va tu dong hoa, cho thdy nhom
sinh vién str dung PSIM c6 su cai thién 16 rét vé kha
nang hiéu biét va k§ ning thyc hanh. Cu thé, sinh
vién cam thay ty tin hon trong viéc thiét ké va phan
tich mach dién tir, PSIM gitp ho hiéu rd hon vé cac
khai niém 1y thuyét, thoi gian thuc hién bai tap giam
khoang 30% so véi phuong phép truyén thong.

Két qua nghién ctru cho thay viéc Gng dung

PSIM trong giang day dién tir cong suit c6 nhiéu
loi ich 0 rét. Sinh vién khong chi nang cao dugc
kha ning thyc hanh ma con phat trién k§ ning
phan tich va thiét ké. Nghién ctru nay da chi ra
rang phan mém PSIM 1a mét cong cu hitu ich
trong giang day thyc hanh dién tir cong suat. Viéc
sir dung PSIM khong chi giup sinh vién cai thién
ky nang thuc hanh ma con nang cao kha nang
phan tich va thiét ké. Vi thé, cac truong dai hoc
nén tich cuc 4p dung phan mém nay trong chuong
trinh giang day dé nang cao chét lugng dio tao.
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