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XAY DUNG THi NGHIEM AO TRONG GIANG DAY MODULE “TRANG BI PIEN”
NGHE TRUNG CAP PIEN, TRUONG CAO PANG LAI CHAU
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Tom tit: Bai viét nay tdp trung vao viéc phat trién cac thi nghiém ao su dungphan mem EMTP/ATP trong glang day
mé-dun Thiét bi Dién tai Truong Cao dang Lai Chau. Néi dung bao gom thzet ké va trzen khai céc thi nghiém do vé diéu
khién dong co khéng dong b ba pha bao gom cac mach dao chiéu truc tiép va gidn tiép. Cdc thi nghiém do cho phép sinh
vién ndm vieng nguyén Iy, ky thudt ldp ddt va vin hanh cdc mach dién mét cdach an toan va triee quan, dong thoi giam chi
phi s0 v6i thie hanh thuc té. Ung dung nay dap vmg yéu cau doi méi gido duc nghé nghiép, ndng cao hiéu qua giang day
va chuén bi luc lwong lao dong co ky nang cao cho thi truong lao dong hién dai.

Tir khéa: EMTP/ATP, Thi nghiém do, Thiét bi dién, Diéu khién dong co khéng dong bo ba pha, Gido duc nghé nghiép,
Lap dat mach, Dao chiéu, Cong nghé mé phong dién.

DEVELOPING VIRTUAL EXPERIMENTS FOR TEACHING THE
"ELECTRICAL EQUIPMENT" MODULE IN THE ELECTRICAL VOCATIONAL
PROGRAM AT LAI CHAU COLLEGE
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Abstract: This article focuses on developing virtual experiments using the EMTP/ATP sofiware in teaching the
Electrical Equipment module at Lai Chau College. The content includes the design and implementation of virtual experiments
for controlling three-phase asynchronous motors, including direct and indirect reverse rotation circuits. Virtual experiments
enable students to master the principles, installation techniques, and operation of electrical circuits in a safe and visual
manner, while also reducing costs compared to real-world practice. This application meets the demands of vocational
education innovation, enhances teaching effectiveness, and prepares a highly skilled workforce for the modern labor market.
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I. DAT VAN PE

Trong thoi ky cach mang cong nghi¢p 4.0, su
phat trién manh mé cua céng nghé thong tin da
mo ra nhirng co hoi to 16n trong d6i méi phuong
phap day va hoc. Theo Quyét dinh sé 522/Qb-
TTg ngay 14/05/2018 cua Thu tuéng Chinh phu
vé viéc phé duyét "Dé an gido duc nghé nghiép
gin voi thi truong lao dong", gido duc nghé
nghiép can tip trung vao viéc "img dung cong
nghé hién dai vao dao tao nham dap tng nhu cau
nhan luc chét lugng cao cho thi truong". Trong
dao tao nghé trung cip dién tai Trudng Cao déng
Lai Chau, modun Trang bi di¢n 1a mdt ndi dung
quan trong, cung cap kién thirc va k¥ nang co ban
vé lép dat, van hanh, va bao tri hé théng dién. Tuy
nhién, qua trinh giéng day va thyc hanh modun
nay thudng gip nhiéu thach thirc nhu: thleu thén
th1et bi, chi phi cao trong van hanh thyc té, va rai
ro vé an toan cho hoc sinh. Nhiing han ché nay
khong chi anh huong dén hi€u qua hoc tdp ma con
lam gidm co hdi thuc hanh cta hoc sinh.

Thi nghiém 4o 1a mot giai phap sang tao nham
khic phuc nhitng han ché trén. Thong qua viéc mo
phong cac tinh hudng thyc té trong méi truong o,
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hoc sinh ¢6 thé tryc quan héa kién thirc 1y thuyét,
thuc hanh cac k§ ning mot cach an toan va tiét
kiém. Hon nita, thi nghiém ao gitip gido vién dé
dang t6 chirc cac bai hoc tuwong tac, ting cuong
su hirng tha va nang cao hi¢u qua giang day. Vi
vay, viéc xay dung thi nghiém 4o trong giang day
modun Trang bi dién khong chi dép tmg nhu cau
thyc té trong cong tac dao tao ma con 1a mot bude
tién quan trong trong viéc hién dai hoda gido duc
nghé nghiép, gitp hoc sinh sin sang thich tmg véi
yéu ciu cua thi truong lao dong hién dai.

IL. NOI DUNG NGHIEN CUU

2.1. Phin mém EMTP/ATP

EMTP/ATP( Electromagnetic Transients Program/
Alternative Transients Program) 1a mot phan mém
chuyén dung duoc phat trién dé mo phong va
phan tich cac hién tugng qua do dién tir trong hé
thong dién. Phan mém nay duoc sur dung rong rai
trong nghién ctru va giang day vé ky thuat dién,
ciing nhu trong thiét ké va phan tich cac hé thong
dién cong nghiép va dan dung.

Phan mém EMTP/ATP ndi bat véi kha ning méo
phong hién tugng qua do dién tr, gitip tai hién cac
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tinh hudng phtic tap nhu dong cat, qua ap, ngin
mach, va dao dong dién tir trong hé théng dién. Vi
du, khi m6 phong hién tuong déng cit, phin mém
cho phép ngudi ding theo ddi sy bién dbi dién ap
va dong dién tai thoi diém dong hodc mé mach, tir
d6 phén tich cac yéu té gdy mat on dinh trong hé
thong. Tinh da ning cia EMTP/ATP thé hién qua
kha ning hod trg mo phong cac loai mach dién tir
don gian dén phuec tap, tir h¢ théng truyén tai dién
cao ap dén cac mach dién dan dung. Mot vi du cu
thé 14 viéc mo phong hé théng dién cao ap 500kV
dé kiém tra do 6n dinh khi c6 su cb ngén mach,
hoic thiét ké mach diéu khién anh sang trong cac
toa nha dan dung.

Phan mém ciing s& hitu thu vién mé hinh phong
phu, bao gém may bién ap, dong co dién, may
phat dién, va thiét bi bao vé, gitp k¥ su va nha
nghién ciru dé dang xay dung mo hinh chi tiét cho
hé thong. Chang han, trong nghién ctru dong co
dién khong ddng bo, ngudi ding co thé liwa chon
tir cac mo hinh dong co c6 sin dé mo phong hiéu
suat khi tai bién d6i. Kha nang twong thich va mo
rong cua EMTP/ATP 1a mot diém manh khéc, cho
phép tich hop vdi cac cong cu phan tich va thiét ké
khac nhu MATLAB hay PSCAD. Piéu nay giup
ngudi ding mé rong pham vi ting dung, chang
han két hop phan tich mé phong véi cac thuat toan
t6i wu hoa dé thiét ké hé thong dién hiéu qua hon.

Phan mém khong chi dugc sir dung rong rii
trong cac truong dai hoc va vién nghién ciru dé
giang day va phan tich cac bai toan k¥ thuat dién
ma con hd tro thiét ké hé théng dién trong céac du
an quy mo 16n. Vi dy, trong mét dy 4n xay dung
nha may dién gié6, EMTP/ATP duoc sir dung dé
mo phong két ndi ctia nha may véi ludi dién qudc
gia, ddm bdo tinh 6n dinh va an toan.

Ngoai ra, EMTP/ATP con dugc ing dung hi¢u
qué trong viéc phan tich sy ¢, gitip k¥ su tim ra
giai phap bao vé hé thong va cai thién hidu suét
van hanh. Vi dy, trong truong hop xdy ra su cd
ngén mach tai tram bién ap, phﬁn mém cho phép
mo phong va kiém tra hoat dong ctia cac thiét bi
bao vé nhu ro-le va may cit. Nho vao kha nang
mod phong chinh xac va linh hoat, EMTP/ATP da
trg thanh cong cu khong thé thiéu trong giang day,
nghién clru, va ung dung thyc té trong linh vuc kS/
thuat dién, gop phan nang cao hi¢u qua va chat
luong trong thiét ké va van hanh hé thong dién.

2.2. Xay dung cac bai thi nghiém 4o trén
phin mém EMTP/ATP

Bai 3: Lip mach dién didu khién dong co
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khong dong bd ba pha quay mot chiéu

Muc tiéu: HS ndm duoc nguyén 1y va k¥ thuat
lap dat cac mach diéu khién dong co khong dong
bd ba pha quay mot chidu. Thuc hanh thiét ké, lap
dat, va van hanh cac mach dién diéu khién dong
co trén phan mém EMTP/ATP. Rén luyén k¥ nang
phan tich mach dién va xtr Iy tinh hudng trong qua
trinh van hanh.

1. Lip mach di¢n diéu khién dong co khong
dong bd ba pha quay mot chiéu (diéu khién &
mot vi tri)

1.1. So d6 nguyén 1y ciia mach dién: Mo ta
so' 6 nguyén ly mach diéu khién dong co tai
mot vi tri diéu khién:

Thanh phin chinh: Cau dao, cong tic to
(contactor), ro-le nhiét, nut nhén (ON/OFF), va
dong co khong dong bo ba pha.

Chirc ning: Mach cho phép khéi dong va
dirmg dong co tir mot vi tri duy nhét.

So 46 mé phéng: Sir dung phin mém EMTP/
ATP dé dung so o, véi cac ky hiéu rd rang cho
timg thanh phan.

1.2. Nguyén ly l1am viéc ctia mach dién

Khi nat nhin ON duoc kich hoat, cong tic to
dong, cap ngudn cho dong co hoat dong.

Khi nut nhin OFF hoic ro-le nhiét ngét mach,
dong co dung.

Ro-le nhiét ddm bdo bao vé dong co trong
truong hop qua tai.

1.3. Lip dit va van hanh mach dién

Bude 1: Thiét ké so d6 mach trén phan mém
EMTP/ATP.

Budc 2: M6 phong hoat dong bﬁng cach thuc
hién 1énh bat/tit nut nhin va kiém tra hoat dong
cua dong co.

Bude 3: Quan sat va phan tich dong dién, dién
ap trong tung trang thai cua mach
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2. Lap mach dién diéu khién dong co khong
dong bd ba pha quay mot chiéu (diéu khién &
hai vi tri)

2.1. So' @6 nguyén 1y ciia mach dién

M6 ta so @ nguyén ly mach diéu khién dong
co tir hai vi tri diéu khién:

Thanh phén chinh: Tuong ty nhu didu khién
mot vi tri, nhung bd sung thém mot nut nhan ON/
OFF tai vi tri diéu khién thu hai.

Chirc niing: Dong co co thé dugc bat hodc tit
tir hai vi tri khac nhau.

So' dd mé phéng: Dung so d6 mach hai vj tri
trén phén mém EMTP/ATP, dam bao déng bo cac
thanh phan diéu khién.

2.2. Nguyén ly lam viéc ciia mach dié¢n

Hai ntit nhin ON/OFF tai hai vi tri diéu khién
dugc ndi song song trong mach diéu khién.

Bt ky nut nhén nao dugce kich hoat cling c6 thé
bat hodc tit dong co.

Ro-le nhiét va cong tic to hoat dong tuong tir
nhu mach diéu khién & mot vi tri.

2.3. Lip dit va van hanh mach dién

Budc 1: Thiét ké so d6 mach trén phan mém
EMTP/ATP.

Budc 2: Mo phong hoat dong bang cach thao
tac nat nhan tir ca hai vi tri dé kiém tra tinh dong
bo va hoat dong cua dong co.

Buéc 3: Quan sat va ghi lai cac gia tri dong
dién, dién ap tai cac thanh phﬁn trong mach khi
bat/tit dong co.

Bai 4: Lap mach dién diéu khién dong co
khong dong bd ba pha dio chiéu quay

1. Lip mach dién diéu khién dong co khong
dong bd ba pha dao chiéu quay truc tiép

1.1. So d6 nguyén Iy ciia mach dién

Thanh phin chinh: Cau dao, hai cong tic to
(Contactor 1 va Contactor 2), ro-le nhiét, nat nhén
ON (tién), ON (lui), OFF, dong co khong dong bo
ba pha.

Chirc ning: Piéu khién dong co quay thuin

hodc quay ngugc bang cach thay doi thir tu pha
cép dién truc tiép vao dong co.

So' @6 mé phéng: Dung so d trén phan mém
EMTP/ATP véi céc ky hiéu rd rang, dam bao day
du cac nhanh ndi va mach béao vé.

1.2. Nguyén ly l1am viéc ctia mach dién

Khi nhan nut ON (tién), Contactor 1 déng, cap
nguon theo thit ty pha thuan (A-B-C) cho dong co.

Khi nhin nat ON (lui), Contactor 2 déng, dao
thtr ty pha (C-B-A), lam dong co quay nguoc.

Ro-le nhiét hoat dong dé bao vé dong co khoi
qua tai.

Mach lién dong di¢n dam bdo hai contactor
khong thé dong cung lac, tranh ngan mach.

1.3. Lip dit va van hanh mach dién

Buée 1: Thiét ké so d6 mach dién trén phﬁn
mém EMTP/ATP, kiém tra cac két ndi.

Buée 2: M6 phong thao tic nhan cic nat ON
(tin), ON (1ui), va OFF dé kiém tra hoat dong cua
dong co.

Buwée 3: Quan sat va phan tich dong dién, dién ap
tai cac contactor va dong co trong ting trang thai.
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2. Lap mach dién diéu khién dong co khong
dong b ba pha dio chiéu quay gian tiép

2.1. So' @6 nguyén ly ciia mach dién

Thanh phin chinh: Ciu dao, hai cong tic
to (Contactor 1 va Contactor 2), Ro-le nhiét, nat
nhin ON (tién), ON (Iui), OFF, bo khoi dong ti,
dong co khong dong bo ba pha

Chirc ning: Piéu khién dong co quay thuan
hodc quay nguoc bang cach st dung bo khoi dong
tir, giam dong khoi dong truc tiép.

So' @6 mé phéng: Dung so d6 trén phan mém
EMTP/ATP véi cac ky hiéu rd rang, bd sung
nhanh mach diéu khién qua bo khai dong tir.

2.2. Nguyén ly 1am viéc ciia mach di¢n

Khi nhin nat ON (tién), bo khoi dong tir diéu
khién Contactor 1 déng, cip ngudn theo thir tir
pha thuén (A-B-C) cho dong co.

Khi nhan nat ON (lui), bo khoi dong tir diéu
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khién Contactor 2 dong, ddo thu ty pha (C-B-A),
lam dong co quay nguoc.

Ro-le nhiét bao vé dong co khoi qua tai hodc
dong khoi dong 16n.

Mach lién dong dam bao cac contactor hoat
dong luan phién, tranh ngan mach.

2.3. Lip dit va van hanh mach di¢n

Buée 1: Thiét ké so d6 mach dién gian tiép
trén phin mém EMTP/ATP, kiém tra tinh dy du
clia céc thanh phan.

Buée 2: Mo phong thao tac nhan nat ON
(tién), ON (Iui), va OFF dé kiém tra hoat dong
cua dong co.

Budre 3: Phan tich két qua md phong, bao gom
gia tri dong dién khoi dong, su thay ddi dién ap tai
dong co trong céc trang thai van hanh.

wp THREE-PHASE ASCMCHUEIELC MOTOR
BEERICT REVERST ROTATION CONTROL,
© S

Phuong phap to chire thi nghiém do

Chuin bi: Cai dat phin mém EMTP/ATP va
cung cAp tai liéu huéng din sir dung. Chudn bj cac
so' dd mau dé hoc sinh tham khao.

Thue hién:Hoc sinh dugc chia nhom dé thyc

hién mé phong ting bai tap. Gido vién huéng dan
va giam sat, hd trg giai dap cac van dé k¥ thuat.

Panh gia: Hoc sinh trinh bay két qua mo
phong (so dd, bang thong sé dong dién, dién ap).
Gido vién danh gia dya trén tinh chinh xéac cua
so dd, tinh hop 1y cta phéan tich, va su thanh thao
trong thao tac phan mém.

1. KET LUAN

Viéc xdy dung cic thi nghiém 4o trén phan
mém EMTP/ATP trong giang day modun Trang
bi dién nghé trung cap dién tai Truong Cao dang
Lai Chau khong chi gitp cai thién chat luong diao
tao ma con tao diéu kién dé hoc sinh tiép can voi
nhitng cong ngh¢ hién dai, hd tro phat trién ky
ndng thuc hanh va tu duy k¥ thuat. Thi nghiém do
khong chi khic phuc dugc nhimng han ché cta didu
kién thyc hanh thyc té nhu chi phi cao, thiéu thén
thiét bi, va rai ro an toan ma con mang lai tinh linh
hoat trong t6 chirc va hiéu qua giang day cao hon.
Hoc sinh ¢6 thé thuc hanh nhiéu 1an, quan sat truc
quan cac hién tuong, va nang cao kha nang phan
tich ciing nhu xur Iy van dé k¥ thuat trong cac hé
thong dién.

Ung dung nay khong chi phit hgp véi xu huéng
d6i méi phuong phap gido duc nghé nghiép theo
huéng hién dai hoa, ma con gop phan dao tao
ngudn nhan lyc chit luong cao, dap tng yéu
cau ngay cang khat khe cia thi truong lao dong
trong linh vyc k¥ thuat dién. Trong tuong lai, viéc
tiép tuc nghién ctru va phat trién thém cac bai thi
nghiém 4o cho cac modun khac s& gop phan nang
cao hon nita chit luong giang day va hiéu qua dao
tao tai nha truong.
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