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Tom tit: Trong boi canh chuyén déi sé va yéu cau ngay cang cao vé chat lwong ddo tao nghé, viéc xdy dung mé hinh
thuwe hanh truyén tdi dién nang phit hop véi chirong trinh dao tao tai cdc truong cao ddang nghé la rdt can thiét. Bai viét
trinh bay quy trinh thiét ké, ché tao va danh gid mét mé hinh thiee hanh truyén tai dién ndng cé tinh triec quan, an toan, tiét
kiém chi phi va dé trién khai. Mé hinh cho phép mé phéng cdc hién twong ky thudt quan trong nhw sut dp, ton that cong
sudt, bdo vé qud dong, ... va c6 kha ndng tich hop cong nghé do lwong, diéu khién thong minh. Qua thwce nghiém sw pham
tai cdc trweong nghé, mé hinh da chitng minh hiéu qua trong viéc ndng cao ky nang thiee hanh, ndng liec phan tich hé thong
dién va mirc @6 hai long ciia nguoi hoc. Tir d6, bai viét dé xudt nhdn rong mé hinh va tich hop vao chwong trinh dao tao
nghé dién nham ndng cao chat lwong va hiéu qud dao tao nguon nhan lwc ky thudt trong thoi ky cong nghiép 4.0.

Tir khéa: mé hinh thuc hanh, truyén tdi dién ndng, gido duc nghé nghiép, ky nang nghé dién, dao tao ky thudt, sw pham
nghé, chuyén doi so.
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Abstract: In the context of digital transformation and increasing demands for vocational training quality, the development
of a practical model for electric power transmission that aligns with vocational college curricula is essential. This paper
presents the design, fabrication, and evaluation process of a practical electric power transmission model that is visual,
safe, cost-effective, and easy to implement. The model enables simulation of key technical phenomena such as voltage
drop, power loss, and overcurrent protection, and can integrate measurement and intelligent control technologies. Through
pedagogical experimentation in vocational schools, the model has proven effective in improving practical skills, system
analysis competencies, and learner satisfaction. Based on these results, the paper recommends wider implementation and
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Industry 4.0 era.
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I. PAT VAN PE

Trong bdi canh chuyén dbi s6 va sy phat trién
manh mé& cia céng nghiép 4.0, nhu cau vé chat
lugng ddo tao ngudn nhan luc k¥ thuat, dic biét
trong linh vyc dién cong nghiép va truyén tai dién
ning, ngdy cang trd nén cap thiét. Tuy nhién,
hién nay cong tic dao tao nghé van con ton tai
nhiéu han ché, dic biét 1a su thiéu hut cac thiét
bi thuc hanh phu hop va hién dai, khién noi dung
truyén tai dién niang chu yéu duoc giang day trén
1y thuyét hodc qua moé hinh mé phong don gian,
thiéu tinh thuc tidn va tryc quan. Nguyén nhan
chu yéu dén tir chi phi dau tu cao, rti ro an toan
khi van hanh thiét bi cao ap va su thiéu hut tai liéu
hudng dan thuc hanh cu thé. Trude thuc trang do,
bai viét dé xuat xdy dung mot mo hinh thue hanh
truyén tai dién ning véi cac tiéu chi: tryc quan, an
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toan, pht hop v&i chuong trinh dao tao nghé dién
hién hanh va c6 kha nang mé rong linh hoat. Mo
hinh duoc thiét ké voi cdu trac 16 rang, thiét bj dé
tim, tiét kiém chi phi, an toan khi st dung va da
duoc thir nghiém trong thuc tién giang day, cho
thdy hiéu qua cao va kha ning ap dung rong rai
trong hé thong gido duc nghé nghiép.

II. NOI DUNG NGHIEN CUU

Noi dung nghién ctru tap trung vao viéc thiét
ké, ché tao va danh gia mot mo hinh thuc hanh
truyén tai dién nang c6 tinh tryc quan, tuong tac
va phu hop véi diéu kién giang day thuc té tai cac
truong cao dang nghé. Cu thé, nghién ctru trién
khai cac ndi dung sau:

2.1. Khao sat yéu cau dao tao va thue trang
thiét bi thwe hanh hién c6
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2.1.1. Yéu ciu dao tao trong chwong trinh
nghé dién

Trong chuong trinh dao tao cac nganh k¥
thuat dién tai truong cao dang nghé, hé thong
truyén tai va phan phdi dién ning dugc xac dinh
12 n6i dung cdt 13i. Theo khung chwong trinh cua
Téng cuc Giao duc nghé nghiép, nguoi hoc can
dat dugc nhiéu nang luc quan trong nhu: hiéu va
van dung nguyén 1y truyén tai — phan phdi dién;
1ap dit, van hanh thiét bi nhu bién ap, duong day,
tai dién; do luong va danh gia hiéu qua truyén
tai; phat hién va xu ly su ) thuong gap; tuan thu
cac quy dinh an toan di¢n. bé dat dugc cac nang
lyc nay, ndi dung thyc hanh dong vai tro then
chdt, nhat 1a théng qua cidc mé hinh mé phong
hozc hé thdng dién quy mé nho c6 kha ning thao
tac truc tiép.

2.1.2. Thue trang thiét bi thue hanh tai cac
co s gizo duc nghé nghi¢p

Khao sat tai nhiéu co so gido duc nghé nghiép
cho théy, thiét bi thyc hanh hién c6 con nhiéu
han ché. Hau hét chi tdp trung vao mach dién
dan dung hodc diéu khién PLC, thiéu mé hinh
téng thé moé phong quy trinh truyén tai dién tir
phét dén tiéu thu. Mot s6 mé hinh chi gdm may
bién ap hoac bang thuc hanh roi rac, khong tao
duoc tu duy hé théng. Cac mo6 hinh nhap khau
hién dai tuy mo phong tét nhung gia thanh qua
cao, kho duy tri tai cac trudong vung sau vung xa.
Ngoai ra, viéc thiéu thiét bi do luong truc quan,
dir liéu thoi gian thyc va tai liéu hudng dan khai
thac cling khién nguoi hoc kho tiép can hi¢u qua
nd1 dung nay.

2.1.3. Nhén dinh va dinh huwéng giii phap

Tt nhitng bat cap néu trén, viéc xay dung mat
mo hinh thyc hanh truyén tai dién niang phu hop
13 hét strc can thiét. M6 hinh cén tich hop dy du
cac khau trong hé thong dién (nguon — duong
day — bién ap — tai — bao vé&), dam bao gia thanh
hop 1y va c6 thé ché tao bang thiét bi sin co tai
truong. Ngoai ra, mo hinh can hd tro quan sat tryc
quan, do luong thong s6 dién tai nhiéu diém, phu
hop véi giang day theo huong thuc hanh — xu 1y
tinh hu6ng, dong thoi c6 kha ning mo rong tich
hop cam bién, vi diéu khién hodc cong nghé diéu
khién thong minh. Pay 12 huéng di kha thi va phu
hop véi dinh huéng d6i méi gido duc nghé nghiép

hién nay.

2.2. Xay dung cdu tric va nguyén Iy hoat
dong ciia mo hinh

2.2.1. Nguyén tic xdy dwng mé hinh:

Mb hinh thyc hanh truyén tai dién ning duoc
thiét ké dya trén ba nguyén tic: (1) dam bao tinh
su pham — thé hién 16 cac thanh phan va mdi lién
hé trong hé thdng; (2) md phong thuc té — tai hién
cac hién tuong nhu sut 4p, ton that cong suit; (3)
an toan va linh hoat — c6 thé thay d6i cu hinh,
phuc vu nhiéu tinh huéng hoc tap.

2.2.2. Céu tric chirc niing ciia md hinh:

Mo hinh gdm 7 khéi: (a) Ngudn dién xoay
chiéu 220V; (b) Puong day c6 dién tré md phong
tén that; (c) May bién 4p khao sat ti s6 va hiéu
suat; (d) Tai dién thay d6i linh hoat; (¢) Hé do
ludong (V/A analog hodc cam bién két hop vi diéu
khién); (f) M6 phong su c¢b va bao vé (CB, cau
chi, dung khan); (g) Hé khung va dau ndi phan
modul, so d0 tryc quan, jack an toan.

2.2.3. Nguyén ly hoat dong:

Dong dién di tir ngudn qua bién ap nang ap,
truyén qua dudng diy moé phong dén bién ap ha
ap va tai tiéu thu. Thong s6 duoc do tai cac diém,
nguoi hoc ¢ thé thay ddi tai, tao su ¢d dé khao sat
hiéu sut va kha nang bao vé.

2.2.4. So @6 khoi tong quat:

Ngudn cép — Thiét bi bao vé — Bién 4p tang
ap — Duong day truyén tai — Bién ap ha ap —
Tai tiéu thy, kém do U/I tai cac diém trung gian.

2.2.5. Nang cip cong nghé:

Mo hinh c6 thé tich hop PLC, SCADA mini,
IoT dé giam sat, diéu khién tir xa, két hop bang
cam tng va phan mém mo phong cho giang day
két hop 1y thuyét — thyrc hanh.

2.3.1. Nguyén tic lra chon thiét bi:

Thiét bi duoc chon can dap tng: tinh su pham
(mo ta rd hién tuong ky thuat), tinh kinh té (linh
kién d&é mua, gia hop 1y), tinh an toan (c6 ngat
khan), va kha ning mé rong (tich hop do luong,
diéu khién).

2.3.2. Danh muc thiét bi chinh:

Gdm bién ap 1 pha, bo nguén diéu chinh,
day dan co6 dién trd, tai dién thay doi, bo do
(ddng ho, cam bién), vi diéu khién (Arduino/
STM32), thiét bi bao vé (CB, ELCB...), va
khung md hinh modul.
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2.3.3. Quy trinh ché tao:

Gom 5 budc:

1. Thiét ké so dd nguyén Iy va bd tri;

2. Gia cong khung (nhém/gd, in so do);

3. Lap thiét bi va di day (phan mau, jack an toan);

4. Kiém tra tung khéi, hiéu chinh toan hé théng;

5. Tich hgp mé rong (Arduino, giao dién LCD,
két ndi may tinh).

2.3.4. Hinh anh minh hoa:

Goi y chén 4 anh: téng thé mo hinh, cum bién
ap & dudng diy, man hinh LCD, hé théng day véi
jack ma mau.

2.3.5. Danh gia so bj:

Mo hinh dép ung tét yéu cdu md phong, su
pham va linh hoat, d& san xuat va béao tri. C6 thé
phat trién thanh bo thiét bi day hoc tich hop cong
nghé cao phuc vu dao tao nghé dién trong ky
nguyén so.

2.4. X4ay dung bd tai liéu huwéng din
thwe hanh

2.4.1. Muc tiéu cia tai liéu hwéng din
thuc hanh:

Tai lidu dugc xay dung nham hd tro nguoi
hoc khai thac hi€éu qua mo6 hinh truyén tai dién
ning, gitip hiéu rd cdu tric, nguyén 1y hoat
dong, thuc hién dang thao tac dau ndi va do
luong, phan tich théng sé va hiéu suat truyén
tai, ung pho véi sy cb ky thuat, dong thoi tao
nén tang dé tich hop cong nghé do luong — diéu
khién trong dao tao.

2.4.2. Céu tric bd tai lidu:

Gom 5 phan chinh:

1. Gi6i thiéu mé hinh (muc dich, ciu tric, quy
tic an toan);

2. So d6 nguyén Iy va b tri thiét bi;

3. Hudng dan lap dat va dau ndi;

4. Sau bai thyc hanh cy thé tir co ban dén
nang cao;

5. Biéu mau bao cdo két qua va cau hoi tu ludn
danh gia nang luc phan tich.

2.4.3. Pinh dang va hinh thirc:

Tai lidu duoc s6 hoa (PDE, Word, HTML), tich
hgp mi QR/video huéng dan thao tac, trinh bay
tryc quan theo trinh ty hinh anh — so dd — thao
tac — Iy thuyét gitup hoc vién dé tiép can va giang
vién dé sir dung.

2.4.4. Tinh ké thira va mé rong:
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Thiét ké theo cdu triic md, c6 thé bod sung bai
thyc hanh méi hodc moé rong cho cac chuong
trinh nghé dién cong nghié€p, dan dung, tuy dong
hoa, phu hop dinh huéng CDIO va dao tao theo
nang lyc.

2.4.5. Panh gia budc diu:

Hoc vién thao tac chinh xé4c, hiéu ré nguyén
ly, tu duy phan tich t6t hon. Giang vién tiét kiém
thoi gian giang day, dé t6 chirc 16p hoc thuc hanh
hiéu qua.

2.5. T6 chic thue nghiém va danh gia hiéu
qua mo hinh:

Thuc nghiém dugc tién hanh tai hai truong
cao diang k¥ thuit véi mot nhom thuc nghiém
(42 SV) str dung mé hinh va nhom dbi chimg (38
SV) khong str dung mo hinh. 6 giang vién c6 kinh
nghiém tham gia phan bién mé hinh trong sudt 4
tuan thuc hanh.

2.5.1. Thiét ké thuc nghiém:

« CAu truc thyc nghiém: danh gia trudc — sau
can thiép (bai kiém tra, quan sat thao tac, phiéu
phan hoi, phong van giang vién).

* Noi dung: 4 bai thyc hanh tng dung mo hinh
truyén tai dién ning.

2.5.2. Két qua thyc nghiém:

* Hi¢u qua hoc tap: Nhoém thuc nghi€ém co
diém trung binh cudi ky cao hon dang ké (8,1/10)
s0 v&i nhom doi chung (6,7/10), chénh léch c6 y
nghia thong ké.

* K§ nang thuc hanh: Trén 95% sinh vién
nhom thuc nghiém thao tac dung va biét phan tich
hiéu qua truyén tai, cao hon nhom ddi ching (chi
58-65%).

« Phan hoi sinh vién: 91% danh gia mo6 hinh
hiru ich, 88% cho ring d& thao tac, 82% mudn ap
dung cho cac hoc phan khac.

« Y kién giang vién: M6 hinh phi hop trinh
d6 hoc nghé, dé& trién khai, chi phi thap, dé xuét
tich hgp SCADA co ban va cong ngh¢ gidm sat
hién dai.

2.5.3. Panh gia tong hop:

M0 hinh thyc hanh ching minh tinh su pham
cao, kha thi trién khai dai tra, hiéu qua trong viéc
nang cao kién thirc va ky ning nghé, dong thoi
c6 tiém ning mé rong, nang cap theo hudng tich
hop cong nghé s va IoT trong dao tao nghé dién
hién dai.
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1. KET LUAN

M0 hinh thuc hanh dong vai trd quan trong trong
viéc hinh thanh va phat trién k¥ nang nghé cho sinh
vién nganh dién. Trong d6, ndi dung truyén tai dién
ning — von phtec tap vé Iy thuyét va anh huong 16n
dén thyc té van hanh hé théng dién — can duoc mod
phong sinh dong, sat thuc té, dé thao tac va dam
bao an toan. Mo hinh duoc dé xuit trong bai viét
da budc dau dap tmg duoc yéu ciu do, dong thoi
khang dinh tinh kha thi khi 4p dung vao méi truong
dao tao nghé hién nay. Tac gia kién nghi cac truong
cao dang nghé can day manh dau tu va cai tién mo

hinh thuc hanh mét cach dong bo. Viée xdy dung
md hinh nén theo hudng t6i uu hoa giita chi phi va
hiéu qua giang day, dong thoi két hop dao tao giang
vién str dung thanh thao thiét bi hién dai. V& phia co
quan quan 1y, can c6 chinh sach hd tro trang thiét bi
day nghé, dac biét vu tién cac mo hinh mo phong
hién dai gitip tang tinh ng dung va kha ning hoc
tap trai nghiém cho nguoi hoc. Chi khi nguoi hoc
duoc thuc hanh trén cac mo hinh sat thuc té, dao
tao nghé moi thuc sy phat huy duoc vai tro 1a luc
lwong cung cap nhan lyc k¥ thuat chit luong cao
cho dit nudc.
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