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Nghién ctru mé phéng may dién trén phan mém
Matlab-Simulink danh cho giing day cac diac tinh may dién
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Abstract: To have accurate knowledge of the characteristics of an electric machine, it is necessary to
have an idea of its operating conditions. This article presents a teaching method using electrical machine
simulation in specially designed experimental exercises that can be performed using Matlab-Simulink.
This Matlab-Simulink software-based technology simulates a real-world synchronous, asynchronous, or
other electrical machine to determine its performance characteristics. Using the prepared simulation
device, students are tested through questions in the exercise to determine the effectiveness of the method
of teaching concepts, characteristics, and operation of electrical machines. This evaluation was very
positive in terms of the students’ increased knowledge and their better understanding of the tests and
theoretical concepts of electrical machine characteristics.
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1. Gi6i thiéu

M6 phong trén may tinh dong vai tro quan trong
trong viéc giang day mon may dién. Ngay nay, c6 rat
nhiéu phan meém co san dé mo phong may dién, mot
trong s6 d6 1a phan mém Matlab. Nhiéu mo phong
cac dac tinh khac nhau ctua hé théng may dién va
ung dung ky thuat st dung Matlab c¢6 dugc trinh bay
boi cac nha nghién ctru khac nhau [1-4]. Mot s6 cac
nha nghién ctru da str dung cac phuong phap khac
nhau d¢é giang day trong may dién [5-7]. Mdy dién la
mot phan quan trong ctia thiét bi trong hé thong dién,
yéu cau quan trong dua trén cac quan dlem hiéu suat
cua may dién trong tinh trang hoat dong 6 6n dinh. Do
do, viéc mong mudn quan sat dic tinh ciia may dién
trong qué trinh van hanh [8-10] 1a rat can thiét. Viéc
thuc hién céac thir nghiém nhu vay la trach nhiém cia
nguoi giang day, nham gitip sinh vién (SV) lam quen
k¥ thuat hé théng may dién vai viée thir nghiém may
dién va cac thiét bi lién quan. Mén hoc may dién
trinh d6 cao dang nghé thuong bao gdm cac bai hoc
ly thuyet trén 16p va cac bai thyc hanh: may dién
mdt chiéu, may bién ap, may dién dong bd, may dién
dédc biét. Va céac bai thuc hanh hoc trong phong thi
nghiém nhu: nghiém may dién mdt chiéu, may dién
xoay chiéu, may dién dic biét.

Phuong phép giang day nay da dugc thir nghiém
trén nhom SV hai 16p dién cong khoa 23 cua Truong
Cao dang nghé An Giang. SV bang cach sir dung cac
phleu kiém tra co cac cau hoi cu thé sau d6 cac em
tién hanh mo phong va ghi nhan két qua theo cac
thong s6 duoc cho trude. SV cho ring viée sir dung
phin mém Matlab mo phong di cai thién muc do

hiéu va biét rd cac dic tinh may dién so véi hoc 1y
thuyét va cac thiét bi do trén mo hinh.

2. N§i dung nghién ciru

2.1. Nghién ciru thuw vign SPS_LB trén phin mém
Matlab

Matlab 1a phdn mém cung cap moi truong tinh
toan sd va lap trinh, do cong ty MathWorks thiét ké.
Matlab cho phép tinh toan s6 v6i ma tran, vé do thi
ham s6 hay biéu do thong tin, thuc hién thuét toan,
tao cac giao dién nguoi dung va lién két v6i nhiing
chuong trinh may tinh viét trén nhiéu ngon ngilt 1ap
trinh khac.

Vi thu vién Toolbox, MATLAB cho phép md
phong tinh toan, thuc nghiém nhiéu mé hinh trong
thuc té va ky thuat. Trong d6 thu vién sps_lib dugc
dung dé mo hinh hoa cac mach dién, dién tu cong
suét, may dién.... Chtrc ning cua thu vién sps_lib co
cac khéi chire nang md phong: Passives, Sources,
Power Electronics, Power Grid Elements, Sensor
and Measureements, control, Power gui, Electrical
Machines, Utillties.
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2.2. Ly thuyét lién quan mady phdat dién
dong bj ba pha
2.2.1. Phan ung phdn wng may phat
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dién dong bo ba pha %H

Trudng hop tai thuln tré hinh 2.2 (a)
E, va I trung pha nép v = 0. Dong dién
[ sinh ra tr thong phan tng ® cung pha .
v6i dong dién. Tir thong phéan tmg theo
hudng ngang truc, ta goi la phan Gng
ngang truc. Tu thong nay lam méo tr
trudng cuc tur.

Truong hop tai thuan cam hinh 2.2
(b) E, va I l¢ch pha nhau mot goc y =
90°. Dong dién I sinh ra tir thong phan
ung @ nguoc chiéu véi ®,, ta goi la phan ung Rhﬁn
ung doc khtr tr. C6 tac dung lam gidm tur truong tong.

E, E,

Mach 2: Théng 6 cor ban SI

@ ‘ ®)

Hinh 2.2. (a) Tai thuan tro, (b) tai thuan cam

Truong hop tai thuan dung hinh 2.3 (a) E,val
1éch pha nhau mét goc y = -90°. Dong dién I sinh
ra tur thong p}lﬁn ung @ cung chiéu véi @, ta goi la
phéan tng phan ung doc trg tir. C6 tac dung lam ting
tir truong tong.

Truong hop tai hon hop hinh 2.3 (b), t3i ¢ tinh
cam (0 <y <90° E vallgch pha nhau rq@t goc
. Ta phan tich dong dién I lam hai thanh phan: thanh
phan doc tryc va ngang truc goi chung 1a phan tmg
ngang truc khtr ttr. Truong hop tai ¢6 tinh dung (- 90°
<y <0) phan irng ngang truc trg tu.

Eg Eq
]': R
o, q I
w=50" \
m:I I ¢I) /—l =
= g \N Iys
@,
(a) (b)

Hinh 2.3. (a) Tai thudan dung, (b) tdi hon hop
2.2.2. Phuong trinh hod mo hinh mdy phat dién dong
bo ba pha

Dua vao cac dac tinh tai trén moi truong thuc té,
két hop phuong trinh can dién 4p va cac thong sb
may phét dién xay dung mo hinh may phat dién dong
bd ba pha trén simulink Matlab.
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Dong truromg danh nghia khong dugre chi dinh

Mach 3: Cac thong s6 co ban cla PU

Bién ap va dong dien & trang thai bn dinh:
V= 1pu

If=1pu

mé hinh héa mdy phét dién déng bo 550 MVA, 24 kW, 3600 vong/phiit sir dyng céc tham sé S1 & PU co ban

Hinh 2.4. M6 hinh hod mdy phat dién dong bé 3
pha trén Simulink Matlab
2.2.3. M6 phong véi trang thai mach cong tic déng
a. Mach 1 trang thai cong tic dong

Mach 1: Théng &b car bdn 51
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Hinh 2.5. Mach 1 véi trang thdi céng tic dong
b. Mach 2 trang théi cong tic dong
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Hinh 2.6. Mach 2 véi trang thdi cong tdc dong
c. Mach 3 trang thai cong tic dong
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Hinh 2.7. Mach 3 véi trang thdi cong tdic d‘ong

Qua céc két qua mo phong va thuc nghiém kiém
chung cho thdy, véi viéc mo phong ta co thé thay
d6i cac thong s6 cac cau triic mach mo phong, nham
kiém ching cac gié tri trén tai & ddu ra ciing nhu thay
ddi céc loai tai trong nhiing diéu kién khac nhau mot
cach d& dang so voi thuc hanh hanh trén thiét bi.

Hinh 2.8. Minh hoa thuc hanh trén mé hinh

Dé kiém tra tinh hiéu qua day hoc cua phuong
phap day hoc trén phian mém Matlab, véi cic bai
thuc hanh tuong tu trén mo hinh ching t6i khao sat
thue té b?mg hinh thirc dam thoai truc tiép voi SV
trén 16p mdi budi hoc. SV cho biét tiép thu bai hon
phuong phép day truyén thong, da phan SV lya chon
cach hoc nay.
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3. Két ludn

Ching t61 da xay dung va minh hoa mo6 hinh
Matlab Simulink dé mé phong qué trinh may phat
dién dong bo 3 pha lam viéc v6i cac thong may phat
dién dong bd 550 MVA, 24 kW, 3600 vong/phut sir
dung céc tham s6 SI va PU co ban. Phuong phap nay
lam giam déng ké thoi gian va chi phi can thiét dé
day cac déc trung ctia may dién. N6 1a mot cong cu
day hoc rat hitu ich khi ngan sach c6 han, hoac dung
lam bai tap chudn bi hitu ich trudc khi SV bude vao
phong thyc hanh. Panh gia vé nghién ciru ¢6 sy tham
gia cta hon 40 SV khod 23 xac nhan 1¢i ich cua no
va lua chon.
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