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Tém tit: Hoc phan Ky thudt dién 1a kién thire co s6 nghiép vu quan trong cho nganh Phong chdy chita
chdy va ciru nan, ciru h¢ (PCCC&CNCH). Tuy nhién, phwong phdp giang day truyén thong mang tinh trivu
twong cao, gdy khoé khén cho sinh vién. Bai bdo ndy dé xudt vmg dung phan mém mé phong LTSpice mot cong
cu mién phi va dé sir dung dé ndng cao hiéu quad giang day. Phiong phdp nghién ciru bao gom viéc doi sanh
két qua tinh todn 1y thuyét va két qua mé phong trén cdc bai toan mach dién xoay chiéu 1 pha va 3 pha. Két
qud cho thdy s twong dong cao vé dg chinh xdc, dong thoi LTSpice gitip truec quan héa cdc khdi niém phikc
tap va cho phép mé phong an toan cdc sw cé dién nguy hiém (nhw dict ddy trung tinh). Viéc tich hop LTSpice
dd chitng minh hiéu qua trong viéc déi moi phwong phdp day hoc, ndng cao nang lyc tw duy thwc tién cho
hoc vien PCCC.

Tir khéa: Ky thudt dién, LTSpice, PCCC&CNCH, mé phong mach dién, déi méi giang day, an toan
dién, dut ddy trung tinh.

Abstract: The Electrical Engineering course provides crucial foundational knowledge for the Fire
Protection and Rescue field. However, traditional teaching methods often present the subject in a highly
abstract manner, making it difficult for students to grasp the content. This paper proposes the application of
LTSpice simulation software, a free and user-friendly tool, to enhance teaching effectiveness. The research
methodology involves comparing theoretical calculation results with simulation results on typical single-
phase and three-phase AC circuit problems. The results demonstrate high accuracy and strong correlation.
Furthermore, LTSpice helps visualize complex concepts and allows for the safe simulation of dangerous
electrical faults (such as a neutral wire break). The integration of LTSpice has proven effective in innovating
teaching methods and improving the practical thinking skills of PCCC students.

Keywords: electrical Engineering, LTSpice, Fire and Rescue, circuit simulation, teaching innovation,
electrical safety, neutral wire disconnection.

1. Hoc phén Ky¥ thuat dién duoc xac dinh 1a  trang bi cho hoc vién céc kién thic co ban vé
mot hoc phan quan trong trong chuong trinh ddo mach dién, may dién, do ludong va diéu khién céc
tao dai hoc nganh PCCC&CNCH. Hoc phan nay thiét bj dién.
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Trong thuc té, viéc hiéu biét vé hé théng dién
la mét k¥ nang nghi€p vu quan trong cua luc luong
Canh sat PCCC&CNCH. Tam quan trong ndy thé
hién & hai khia canh chinh: th& nhét, né phuc vu truc
tiép cho cong tac phong chdy. Can bd PCCC phai
nidm virng cic nguyén 1y van hanh va tiéu chuan an
toan dién dé huéng dan, kiém tra cong tac dam bao
an toan PCCC vé dién tai cac co s& va khu dan cu,
nham ngin chin cac nguy co chay, nd do sir dung
di¢én khong an toan, chap dién hodc qua tai; tha hai,
hoc phan nay trang bi kién thirc nén tang cho cong
tac diéu tra nguyén nhan chay. Nhiéu vu chay
nghiém trong XUuét phat tr cac su cb vé dién. Mot
trong nhitng kich ban nguy hiém, dugc phan tich chi
tiét trong hoc phan, 1a su ¢6 dit ddy trung tinh trong
mang 3 pha. Su cd nay co thé dan dén hién tuong
qua 4p nghiém trong trén céc thiét bi, gdy chap chay
va la mQt nguyén nhan chdy phuc tap. Do do, viéc
nam virng kién thirc K¥ thuét dién khong chi 1a mot
yéu cau hoc thuat ma con 1a mot yéu cau nghiép vu
bat budc dé thuc hién hidu qua cong tac phong chay
va diéu tra, 1am rd nguyén nhan céc vu chay.

Maic du c6 vai tro quan trong nhu vay, viéc giang
day va hoc tap hoc phﬁn K¥ thuat dién, dac biét 1a cac
chuong vé mach dién xoay chiéu 1 pha va 3 pha, dang
d6i mat véi nhidu thach thic sw pham. Noi dung trong
tam ctia hoc phan nay doi hoi sinh vién phai van dung
thanh thao cac phuong phdp tinh toan phirc tap nhu
phuong phép dong dién nhanh, dong dién vong, va
dién ap nat. Cac phuong phap ndy chu yéu dua trén
nén tang toan hoc triru tugng, yéu cau "phtrc hoa mach
dién" va str dung cac phép toan véi sd phic.

Thuc trang giang day hién tai cho thay, sinh
vién thuong giap kho khin khi tiép can cac phuong
phap nay. Céc bai giang truyén thdng, v6i cac hinh
anh video minh hoa khong thé hién duogc sy thay doi
dong cua cac thong s mach theo cac gia tri khéac
nhau. Diéu nay khién sinh vién"kho hinh dung, khé
tiép thu cac khai niém c6t 13i nhu sy bién thién cua
dong dién, dién ap, hay sy 1éch pha gitra chung. Hau
qua la sinh vién co thé hoc dugc cach gidi mot bai
todn theo cac budc mady moc, nhung khong xay dung
dugc mgt cam nhan hay truc quan vat ly vé cach thuc

mot mach dién thuc sy hoat dong, hay tai sao mdt sy
¢6 lai dan dén mét hau qua cu thé.

Dé khic phuc nhimg nhugc diém cb hitu cua
phuong phap giang day truyén thdng, nhém nghién
clru d3 tim hiéu va dé xuit tmg dung phdn mém mo
phong LTSpice vao qué trinh giang day hoc phan K¥
thuat dién. Phan mém nay cho phép mo phong céc
mach di¢n, tinh toan cac thong sb, va quan trong nhét
la m6 phong duogc cac dang duong cong hinh sin
tuong tng vaéi cac dai lugng trong mach.

Muc tiéu cua bai bao 1a trinh bay giai phap tich
hop LTSpice vao giang day, voi luan diém rang day
khong chi 1a mot bd sung cong ngh¢, ma la mdt sy ddi
m&i vé phuong phap su pham. Giai phap nay nhim
chuyén ddi trai nghiém hoc tap cia sinh vién tir viéc
tinh toan thu dong, triru tugng sang mot qua trinh
kham pha chu dong, truc quan va an toan. Bai bao sé
chimg minh tinh hi€u qud cta giai phap thong qua
viéc so sanh két qua va phan tich cac loi ich su pham,
dac biét la trong viéc md phong cac kich ban sy ¢ an
toan dién lién quan tryc tiép dén nghiép vu
PCCC&CNCH

2. LTSpice 1a mot phan mém mo phong mach
dién hi¢u nang cao, dugc phat trién ban dau boi
Linear Technology (nay 1a mot phan cua tap doan
Analog Devices). Bay la mt cong cu manh mé cho
phép cac k¥ su va nha nghién ciru thiét ké, kiém tra
va phan tich cac mach dién tir, dac bi¢t 1a mach analog
va mach dién tir cong sut, trude khi di vao ché tao
thuc té.

Céc chirc ning chinh ctia LTSpice bao gom kha
ning xay dung so db nguyén 1y thong qua giao dién
d6 hoa, mot thu vién phong pht gdm hang trim mo
hinh linh kién (nhu: di¢n tré, tu dién, cudn cam,
diode, transistor) va cac cong cu phan tich dang séng
manh m&. Phan mém cho phép ngudi dung tinh toan
chinh xéc "dién ap va dong di¢n tai cac nut", phan tich
hiéu sudt ning luong va kiém tra cac tin hiéu trong ca
mién thoi gian va mién tan sb.

Trong bdi canh ddi méi gido duc, dac biét tai
Khoa Co s¢ nganh PCCC, viéc Iua chon LTSpice lam
cong cu hd trg giang day duoc dua trén nhitng uu
diém chién luoc sau day:
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1. Mién phi hoan toan: Pay 1a vu diém mang
tinh quyét dinh. LTSpice "khong yéu cau chi phi ban
quyén", ngay ca khi str dung cho muc dich thuong
mai. Piéu nay loai bo hoan toan rao can tai chinh cho
co so gido duc, khong can dau tu ngan sach 16n cho
viéc mua ban quyén phan mém. Quan trong hon, tinh
chat mién phi cho phép sinh vién tir do cai dit phan
mém trén may tinh ca nhan, tao diéu kién cho viée tu
hoc, tu kham pha va lam bai tap ngoai gio 1én 16p ma
khong gip bat ky tré ngai nao.

2. D& dang truy cap va hoc hoi: Uu diém nay
c6 y nghia su pham then chdt. Sinh vién nganh
PCCC&CNCH khong phdai la sinh vién chuyén
nganh Ky thuat dién. Muc tiéu ctia ho khong phai la
tro thanh nha thiét ké mach, ma 1a hiéu va ung dung
céc khai niém dién dé phuc vu nghiép vu. Céc ph?m
Pspice hay
Matlab/Simulink thudng cé duong cong hoc tap doc

mém ky thuat "cao hon" nhu:

va giao dién phuc tap, c6 thé gy nan long cho sinh
vién khong chuyén. Nguoc lai, LTSpice, voi giao
dién don gian va "nhiéu tai liéu hudng dan va video
do cong dong chia s¢", cung cip mot rao can dau vao
thap. N6 cung cép phan 16n sitc manh phén tich can
thiét dé hiéu cac khai niém co ban, khién né trg thanh
cong cu ly tuong dé xay dung khai niém va tryc quan
cho cac chuyén gia PCCC.

3. Tinh toan nhanh va chinh xac: LTSpice
duoc t6i wu hoa dé xir 1y cac mach phuc tap véi toe
dd cao va do chinh xac dang tin cdy. Nhu sé dugc
chtng minh trong phan két qua, kha ning tinh toan
ctia n6 hoan toan du tin cdy dé ddi ching véi cac két
qua 1y thuyét, gitip cting ¢ niém tin cta sinh vién vao
cong cu.

Tom lai, sy két hop gitra viéc "mién phi hoan
toan" va "d& dang truy cap" khién LTSpice tré thanh
mot Iira chon chién lugc, phu hop 1y tudng véi muc
ti€éu su pham cua Khoa: trang bi kién thtrc dién tir mot
cach hiéu qua, truc quan va thyuc tién cho cac ddi
tuong khong chuyén vé dién.

*Phuwong phap nghién curu: So sanh bai toan ly
thuyét va iing dung mé phong

Phuong phap nghién ctru cua bai bao nay la mot
phuong phap d6i sanh thuc ching. Pé ching minh

tinh hi€u qua va do chinh xac cua LTSpice, nghién
clru da tién hanh giai quyét cac bai toan mach dién
xoay chiéu 1 pha va 3 pha nong cbt trong chuong trinh
hoc bang hai phwong phap song song: (1) Phuong
phap tinh toan 1y thuyét truyén théng va (2) Phuong
phap mé phong thuc nghiém trén LTSpice. Két qua
ttr phwong phap 1y thuyét duoc st dung 1am gia tri nén
dé xac thuc két qua tir md phong.

Giai doan 1: Tinh toan 1y thuyét

O giai doan ndy, cac bai toan mau duogc lua
chon tir chuong trinh hoc duoc giai chi tiét bang cac
phuong phap phan tich mach thong thudng bao gdm:

e Biéu dién sé phuc: Chuyén doi tat ca cac dai
luong hinh sin (dién 4p, dong dién) va cac phén tir
mach (R, L, C) sang dang ) phtc.

° Ap dung céc dinh luat Kirchhoff: St dung
dinh luat Kirchhoff 1 (cho nut) va 2 (cho vong) dé
thiét 1ap céac h¢ phuong trinh todn hoc mo6 ta mach.

e Cac phuong phéap gidi mach: Tuy thudc vao
céu triic mach, cac phuong phap nhu bién doi twong
duong (tam gidc-sao), phuong phap dong dién nhanh,
phuong phap dong dién vong, hodc phuong phap dién
ap hai diém nat duoc 4p dung dé giai hé phuong trinh
va tim ra céc gia tri dong dién, di¢n ap phirc.

Cu thé, cac bai toan mau dugc lwa chon tir
chuong trinh hoc:

e Bai toan 1 (Mach 1 pha): Cho m¢t mach dién
xoay chidu 1 tap gdm ngudn
B =18045° (V) va 6 téng tro phuc tir Z, dén Z,
mic hdn hop nhu trong Hinh 1, trong d6:
=14+ 5 (Q; Z,=15 (Q) Z,=5+15 (), 2,2 Z,= 2, =30 - J15 ()

Yéu cau tinh tri s6 dong dién trong cac nhanh

pha phirc

cua mach.

Hinh 1: So @6 mach dién bai toan 1.
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eBai toan 2 (Mach 3 pha - Sy ¢6): Cho mang
dién 3 pha 4 day cap dién cho tai 1 (dm dun nudc, c6
cong suat 1a 2000W, va tai 2 (may tinh c6 cong sut
300W) nhu Hinh 2. Phan tich kich ban su ¢ khi day
trung tinh bi dut va giai thich tai sao tai 2 (may tinh)
bi chay.

Hinh 2: So @6 mach dién bai todn 2.

Céc két qua tinh toan chi tiét tir cac bai toan nay
duoc coi 1a cac gia tri so sanh (vidu: Bai 1 cho l1 =6
(A), Bai 2 cho Uz = 330,65 (V)).

Giai doan 2: M6 phong thuc nghiém

Ciing chinh céc bai toan trén sau d6 dugc xay
dung lai trong moi truong mo phdng LTSpice. Qua
trinh nay bao gém cac budc:

e V& 50 d mach: Sir dung giao dién d6 hoa ctia
LTSpice dé vé lai so d6 nguyén 1y ctia mach dién nhur
Hinh 2, Hinh 3.

e Nhap thong s6: Day 1a mot budc quan trong doi
hoi sy chuyén doi tir cac gia tri phirc hodc gia tri dién
khang (X) trong dé bai sang cac gia tri thyc ma phan
mém yéu cau. Vi du, néu @& bai cho Z, =14+ j5 (Q)
(nghia la R, =14 (Q)va X, =5 (Q) nguoi dung phai

tinh todn gia tri dién cam L1 dya trén tan s6 f (thuong 1a
50 Hz): L, = %(H) . Tuong tu, dién dung C duoc
s

_ 1
2.f. X,

cling dugc dinh nghia vai bién dd thuyec.

tinh tr Xc C, = (F). Céc nguédn ap hinh sin

e Chay mo phdng: Sir dung 1énh phéan tich qua
d6 dé ra 1énh cho phan mém tinh toan cac gia tri dong
dién va dién &p tai moi diém trong mach trong mot
khoang thoi gian.

e Thu thap két qua: Str dung cic cong cu do
ludong ciia LTSpice dé xem dang song va do céc gia
tri hiéu dung (RMS) cia dong dién va dién ap tai cac
nhanh can quan tam.

m R6 lhi
30 {1/(15*2*pi*50)}
R4 Cc4 RS s
o |
30 {4/(1512%'S0)} | 30 {1/(15+2%5i*S0))
vi -
O : :
T SINE(D {180%sqrt(2)} 50 0 048} (Z'PI"50}
13
A ¥ %{SI(Z‘pi*so))

M
14 {5/(2*pi*50)}

tan 5

Hinh 3: Théng s6 mé phong cdc phan tir bai todn 1
mach xoay chiéu I pha.

SINE(0 {no%(z)} 50000)

)
uc
SINE(0 {220*sqrt(2)} 50 0 0 -120)
n-——-é 1}
UB
UA
=6
SINE(0 {220*sqrt(2)} 50 0 0[-240)
v
R1 R2

24.2 1613

Jran 5

Hinh 4: Théng s6 mé phong cdc phan tir bai todn 2

mach xoay chiéu 3 pha.

Phuong phép so sanh hai giai doan nay 1a nén
tang clia nghién ciru. Bang cach kiém ching cho thay
cong cu mod phong mai, dé sir dung nay cho ra két qua
tuong ddng nhu phuong phép 1y thuyét cii, phirc tap.
N6 chirng minh rang LTSpice khong phai 1a mot phan
mém mo hinh hoa don thudn ma 1a mot phong thi
nghiém 4o hop 1€, mdt cong cu phan tich manh mé va
dang tin cay c6 thé ing dung trong giang day.

3. Xéc thyc do chinh x4c: So sanh két qua giira
Iy thuyét va mo phong

Budc dau tién va quan trong nhat trong viéc ap
dung mot cong cu moi vao giang day la phai xac thuc
duogc do chinh xac cia nd. Nghién ciu da tién hanh
so sanh sanh chi tiét két qua giita phuong phap tinh
toan 1y thuyét (di 1am tron) va phuong phap mé
phong bang LTSpice.

Két qua so sanh cho cac bai toan mach dién
xoay chiéu 1 pha duoc tong hop trong Bang 1.
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Bang 1: So sanh ket qua bai todn I — Bai2 [Dong TT| 14.1 14.05 0.4%
Mach xoay chiéu I pha. Io (A)
Bai Dai | Gidtri | Gidtri | Sailéch | 'B3j2 [pignap| 49.61 | 5057 1.9%
toan | lwong |Ly thuyét|Moé phong (Sucd)| Ui (V)
Bail |[Dongdién| 6.0 5.88 2.0% Bai 2 | biénap | 330.65 329.49 0.35%
I (A) (Sycd)| Uz (V)
Bai 1 [Dongdién| 3.6 3.52 2 204 Phan tich dir li¢u tir Bang 1 va Bang 2 cho théy
L (A) su tuong dong cao gilra két qua ctia phuong phap tinh
Bai 1 [Dongdién| 2.4 2.35 2.1% | toan ly thuySt va phuong phap mé phong. Sai léch
L (A) quan sat dugc 1a rat nhd, phan 16n dudi 3%. Dang chu
Bai 1 [Dong dién| 3.2 313 2,204 y, trong kich ban sy c6 mach 3 pha (Bai 2), sai 1éch
L (A) chila 0.35%. 9
Bai 1 [Dongdién| 0.4 0.38 5.0% Su chénh 1éch khong déng,ké nay dugc ly giéi
Is (A) la do qua trinh tinh tf)én 1y thuyét thu cong bao gom
Bai 1 [Dong dién| 2.8 274 2 1% cac budc lam tron s phirc va lu‘(_mg giéc ¢ céac giai
Is (A) doan trung giar}. Nguogc lai, phan mém mod phf’)ng
Bai 2 |Dong dién| 5.0 2.99 0.2% "tinh toan chi tiét va chinh ?(éc trong ting thoi diém"
I (A) ma khong lam tron, cho thay do chinh ?(éc thuét toan
Bai 2 [Dong dien| 5.0 507 14% ciia mo6 phong 1a cao. Tur d6 c6 thé thay LTSpice }é
I (A) rqét cong cu c6 do chinh xac Vé: tin cdy, du tiéu chuan
Bai 2 [Dong dien|  3.87 385 05% de su dung lam phuong tién kiém chung va phan tich
I (A) ' trong giang day ky thuat dién.
Bai2 [Cong sudt| 4468 | 4587 | 2.6% | ., [han tich hieu qua sw pham: Ti triu tgng
P (W) den trgc; quan ;l;fl dﬁfftgh - 7 ) v
— - 7 én canh d¢ chinh xac, hi¢u qua su pham cua
Bai 2 C(;nzgv\sll)lat 4468 458.7* 2.6% phuong phap mé phong la n}ét két qua quan tr(,)rrlg.
*Tong cong sudt moé phong P = P(R1) + P(R2) + P(R3) = Phuong phdp giang day truyé,n thong g3p han che ¢
203.59W + 208.65W + 46.46W = 458.7W tinh triu tuong. Vi du, két qua £=5,22° va

Tuong tu, két qua so sanh cho cac bai toan mach
dién xoay chiéu 3 pha, bao gém ca kich ban su ¢d,
duoc tong hop trong Bang 2.

Badng 2: So sanh két qua bai toan 2 - Mach xoay chiéu 3 pha

Bai Dai Giatri | Giatri | Sailéch
toan | lwong |Ly thuyét|Mé phéng
Bai2 | Dong 39.2 38.19 2.6%
pha la
(A)
Bai2 | Dong 46.2 46.11 0.2%
pha IB
(A)
Bai2 | Dong 12.4 12.35 0.4%
pha Ic
(A)

& =5,-122° tr mot bai todn 1 pha 1a cac vector
phuec, kho lién h¢ véi hién tugng vat ly.

LTSpice giai quyét vin dé nay bang cach truc
quan hoa két qua. Thay vi chi 14 gia tri s§, phan mém
biéu dién cic dai lwong nay dudi dang "cac dang
duong cong hinh sin" theo thoi gian nhu trong Hinh
5, Hinh 6. Thong qua db thi, sinh vién co thé quan sat
d6ng thoi ba khai niém:

1. Dang song: Thay 13 su bién thién hinh sin ctia
dong dién, dao dong quanh truc 0.

2. Bién d6: Quan sat gia tri dinh cta cac dong
dién (vi du: ca hai dong dién déu co gia tri hiéu dung
RMS 5A).

3. D¢ léch pha: Pay 14 loi ich su pham 16n nhat.
Goc pha triru trong (vi du: 22° va —122° duoc chuyén
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ddi thanh mot do tré hodc su dich chuyén vé thoi gian

c6 the quan sat duoc gitra cac song trén do thi.

I e
vive

Hinh 5: Hinh anh séng hinh sin ciia cwong d¢ dong dién tirc
thoi thay doi trong badi todn 1.

Hinh 6: Hinh anh séng hinh sin cia cwong d¢ dong dién tirc

thoi trong cdc pha thay déi trong bai todn 2.

Su chuyén doi tir khai niém toan hoc sang
hién twong vat 1y hiru hinh nay cung cap mot cach
nhin tryc quan va mo6 hinh mé phong sinh dong.
Phuong phap nay giup hoc vién dé hinh dung vé
hoat dong cua mach xoay chiéu. Hon nita, tinh
twong tac ctia phan mém cho phép sinh vién thay
d6i thong sb va quan sat két qua tuc thi, thuc day
kha nang ty kham pha, tdng sy hung thu hoc tap va
phét huy nang lyc tu hoc.

* Ung dung phdn tich sw ¢6 an toan - nghién
cieu trwong hop dut day trung tinh

Ung dung quan trong nhét ciia phuong phap mo
phong 1a trong phan tich cac su ¢b an toan dién, gin
lién gia tri hoc thuat v&i nghiép vu PCCC&CNCH.
Bai toan 2 (mach 3 pha) dugc st dung nhu mot kich
ban nghién ctru dién hinh.

Kich ban su cb:

Mot mang dién 3 pha 4 day (dién ap pha Up
=220V dién 4p day Ug = 380V) cip dién cho hai tai
riéng biét:

oTai 1: Mot 4m dun nudc cong sudt P; =
u?  220°

2000W (c6 dién tré R, = —

- =24,2(Q)), nbi
P, 2000 @)

vao Pha A.

oTai 2: Mot may tinh cong suit P, = 300W (c6
2 2
dientro R, = % = 22% =161,3(Q) ), ndi vao Pha B.
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Hinh 7: So do tai ciia kich ban dirt ddy trung tinh.

O trang thai binh thudng, ca hai thiét bi déu
nhéan dung 220V va hoat dong binh thuong.

Su cb: "Khi day trung tinh bi dut".

Phan tich hau qua: Khi day trung tinh (day N)
bi diit, mach dién thay d6i hoan toan. Tai 1 va Tai 2
khong con dugc ndi véi diém trung tinh (dién ap 0V)
nita. Thay vao do, chung bi mic nbi tiép v6i nhau va
dat vao dién 4p day gilta Pha A va Pha B (dién &p Uyqg
= 380V).

Téng tré cua mach ndi tiép nay 1a Re= R1 + Rz
=24,2+161,3=185,5(Q)

Dong dién chay qua cd4 hai tai la
_$:_38O =2,05(A)
R, 1855

Bay gio, dién 4p roi trén mdi tai dugc tinh toan:
e Dién 4p trén Tai 1 (Am dun):
oLy thuyét: U, = LR, =2,05.24,2 = 49,61(V)
oMo phong: Uz = 50,57 (V)
e Dién é&p trén Tai 2 (May tinh):

oLy thuyét: U, = .R, =2,05.161,3 =330,65 (V)
oMo phong: Uz = 329,49 (V)

Hinh 8: So' @6 mach dién va két qud mé phong sw cé trén Ltspice.
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Két luan sy cd:

Két qua phan tich (voi su twong dong gan nhu
tuyét d6i 0.35% giita Iy thuyét va mo phong) cho thay
mot tham hoa vé dién. Tai 1 (ém dun, c6 dién tré thép)
bi sut &p nghi€ém trong, chi nhan dugc khoang 50V
(thay vi 220V) va gan nhu khong hoat dong. Nguoc
lai, Tai 2 (may tinh, c6 di¢n tré cao) bi qua ap tham
khdc, phai chiu mét dién ap 330V cao hon 50% so voi
dién ap dinh mtrc 220V. Do dién ap dat vao may tinh
cua tai 2 dang str dung 1a 330,65V 16n hon di¢n ap
dinh murc 1a 220V nén may tinh cua tai 2 sé bi chay.

Mb phong an toan: Sy ¢ dirt day trung tinh 1a
mot hién tuong cuc ky nguy hiém va co sirc pha huy
cao. Vi¢c tai tao kich ban nay trong mét phong thi
nghiém vat 1y 1a phi thyc té, tén kém (phai hy sinh
thiét bi) va c6 thé gay nguy hiém cho ngudi thuc hién.
Viéc mo phong giip dam bdo an toan trong qua trinh
hoc, khong giy nguy hiém vé dién, chap chay. Sinh
vién co thé thir nghiém nhiéu trudng hop (vi du: thay
doi gi4 tri tdi) va phan tich mdt hién tuong c6 kha
ning gy nguy hiém ma vin dam bao trong mot moi
truong an toan. Pay 1a méot loi thé su pham vuot troi
trong dao tao nganh PCCC&CNCH.

4. Qua qua trinh trién khai va phan tich, c6 thé
thiy viéc ng dung phan mém LTSpice mo phong cac
bai toan mach dién xoay chiéu 1 pha va 3 pha da
mang lai hiéu qua rd rét trong viéc nang cao chit
lwong giang day hoc phan K§ thuat dién tai Khoa Co
s¢ nganh PCCC trén ba phuong dién chinh:

1. V& d6 chinh xac: Pa co bang ching thuc
nghiém, théng qua viéc so sanh két qua (Bang 1 va
Bang 2), cho thay két qua tinh toan ctia LTSpice 1a
hoan toan twong ddng v4i phuong phap tinh toan 1y
thuyét. Do tin cdy va chinh x4c ctia phan mém da
dugc xac thyc, giip nd tré thanh mot cong cu hoc
thuat hop 1¢ dé kiém ching va phan tich.

2. V& hiéu qua su pham: Viéc ap dung phan
mém trong qua trinh giang day da giai quyét thanh
cong van dé& cd hitu cia phuong phap giang day
truyén théng 1a tinh triru twong. Bang cach cung cip
hinh anh, do thi cu thé va mé hinh mé phong sinh
dong, LTSpice da truc quan hda cac khéi niém von

kho hinh dung. Sinh vién c6 thé nhin thay su 1éch pha,
quan sat dang séng bién thién, tir d6 hiéu sau hon vé
ban chét vat ly ctia cac hién tugng di¢n, thay vi chi
ghi nhé cong thuec.

3. Vé tinh g dung va An toan nghiép vu: Phan
mém d3 cung cAp mot phuong tién an toan tuyét doi
dé hoc vién phan tich cac kich ban sy cd dién phtrc
tap va nguy hiém, nhu kich ban "dat ddy trung tinh".
bay la mot kich ban nghi¢p vu PCCC&CNCH dién
hinh, va viéc phan tich né di nang cao truc tiép ning
luc tu duy k¥ thuat va kha ning chan doan su ¢ cho
hoc vién.

Toém lai, viéc tich hop LTSpice - mdt cong cu
mién phi hoan toan va dé trién khai - vao giang day
khong chi gitip sinh vién tiép can bai hoc mot cach
tryc quan va hing thu hon, ma con 1a mét budce di
quan trong trong viéc d6i méi phuong phéap day hoc
theo dinh huéng phat trién ning lyc nguoi hoc. Sang
kién da chimg minh tinh kha thi va hiéu qua, dap tng
yéu cau ctia chuyén doi sb trong gido duc va gop phan
nang cao chét luong dao tao hoc phﬁn K¥ thuat dién
tai Khoa Co sé nganh PCCC.m
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