Cong nghiép rung

UNG DUNG MATLAB GIAI MACH PIEN TUYEN TINH
O CHE PO QUA PO
Nguyén Thi Phuong!
"Trwong Pai hoc Lam nghiép

TOM TAT

Qué d¢ dién tir c6 thé giy ra nhiing tac dong vo cliing 16n véi hoat dong ciia cac phan tir cling nhu toan by hé
théng dién. Tac dong nay hau hét 1a tac dong xau dén viéc van hanh, an toan va kinh té cua hé théng dién. Hau
qua cta chung cé thé 1a rat nghiém trong nhu: hong hoc, chay nd thiét bi, tan ra hé thong hodc c6 thé chi 1a thay
ddi ché d6 van hanh cua hé théng sang mot ché do xac 1ap méi. Chinh vi vay, viéc md phong va tinh toan chinh
xac cac anh huong cua ting qua trinh qua do 1én hé thong 1a rat can thiét dé co cac danh gia tac dong, tir 6 xay
dung céac bién phap han ché va ngan chan ti da cac anh hudng nay. Viéc giai bai toan & ché d6 qua do bé“lng phﬁn
mém Matlab s& gitip chung ta phan tich mot cach chinh x4c anh hudng ctia ché d6 qua do 1én hé théng. Bai bao
nay da dua ra cach giai mach dién tuyén tinh & ché do qua d6 bang Matlab thong qua viéc xay dung hé phuong
trinh trang thai cia mach dién, két hop véi viée str dung mot $6 cau 1énh trong Matlab. Téc gia da xay dung dugc
luu dd thuat toan c6 thé ap dung cho moi bai toan qua d6 ciia mach tuyén tinh. Téc gia cling da so sanh dé néura
dugc vu diém cia phuong phap niy so véi phuong phap ing dung Simlink dé giai bai toan. Két qua nghién ctru
da dugc ap dung dé giai 2 mach dién cy thé trong bai béo.

Tir khéa: ché dd qua d9, giai mach dién, mach dién tuyén tinh, rng dung Matlab.

1. PAT VAN PE

Hién tuong qua dd dién tu 1a sy thay doi dot
ngOt cac gia tri dién &p hodc dong di€n ciia mach
dién hodc mang ludi dién. Sy thay ddi nay mot
phﬁn do thao tac thiét bi dong cat hodc do su ¢d
xay ra. Thoi gian dién ra qua do rat ngan, chiém
ti 1€ nhd so voi thoi gian van hanh cua mang
dién. Tuy nhién, cac giai doan dién ra qua do 1a
cuc ky quan trong di voi cac phan tir mang dién
van hanh voi1 di¢n 4p va dong dién cuc 16n. biéu
nay c6 thé din dén hu hong thiét bi, thiét b
khong khoi dong, ngimg hoat dong nha may.
Vi¢e giai bai toan qua d¢ cua mach dién co thé
gitp chung ta danh gia dugc cac thong sb cua
hé thdng trong giai doan nay, tir d6 dwa ra cac
bién phap khic phuc hop 1y.

Giai mach dién tuyén tinh ¢ ché d6 qua do
kha phuc tap va thuong theo 2 phuong phap:
Tich phéan kinh dién va Toan tir Lapce (Nguyén
Binh Thanh, L& Van Bang, 1971) gidi mach
dién theo hai phuong phéap nay voi cac phuong
trinh, hé phuong trinh vi tich phan 14 twong ddi
dai, phtrc tap ddc biét 1a véi nhitng mach dién
nhiéu nhanh, nhiéu nat.

Ngiy nay c6 nhiéu phan mém, céng cu hd tro
ngudi hoc giai quyét cac bai toan ki thuat nhu:
Maple, Mathematical, Matlab. .. trong d6 Matlab
1a phan mém c6 kha ning tmg dung rat cao. Vi
bai toan mach dién qua d6 Matlab s& giai quyét
mdt cadch don gidn, chinh xac va hiéu qua. Trén
thé giGi dd co mot sb cong trinh nghién ctru viée

giai mach dién bang Matlab nhu: Circuit-
Analysis-II-with-MATLAB Applications
(Steven-T-Kar, 2017), Electronics and Circuit
Analysis Using MATLAB (John Okyere Attia,
2004)... O Viét Nam ciing dd c6 mot sd gido
trinh, bai bao nghién ctru vé van dé nay: Matlab
ung dung tap 2 ung dung trong nghanh dién
(Tran Quang Khanh, 2013), Ung dung Matlab
phan tich va giai bai tap 1y thuyét mach (Nguyén
Thi Phuong Oanh, 2014), Ung dung Matlab giai
mach dién tuyén tinh & ché d6 xac 1ap (Nguyén
Thi Hién, Ngé Thi Tuyén, 2007). Tuy nhién cic
nghién ctru chi yéu img dung Matlab phan tich
mach dién tuyén tinh & ché do xéc 1ap ma chua
nhiéu tai liéu phan tich mach dién tuyén tinh &
ché d6 qua do. Bai bao nay da dwa ra cach giai
mach tuyén tinh & ché d6 qua d6 bang Matlab
nham danh gia duogc céac thong sb, dic tinh cua
hé thong trong thoi gian qua do tir d6 dua ra
cach khic phuc su anh hudng ctia qua do 1én hé
théng gitp hé thong lam viéce tét hon.

Ta ciing c¢6 thé giai quyét bai toan tuyén tinh
qua d6 bang viéc mé phong mach dién tuyén
tinh qua do bang Simulink, tuy nhién voi
phuong phép nay chi cho ta két qua 1a nhitng do
thi dang song cua cac dap img ma khong cho ta
bang két qua cac gi trj cua cac dap Gmg nhu ¢
phuong phéap giai mach trén Matlab.

2. PHUONG PHAP NGHIEN CUU

Phuong phap nghién ctru 1y thuyét: ap dung

dinh luat Kirchoff 1, 2 trong ly thuyét mach dé
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viét phuong trinh mé ta mach dién, st dung 1y
thuyét didu khién tuyén tinh dé xay dung hé
phuong trinh trang thai ctia mach dién két hop
véi viée nghién ctru cau 1énh trong Matlab tir d6
dura ra duoc luu dd thuat toan dé giai mach dién
tuyén tinh & ché d6 qua do.

Phuong phap mo phong: sir dung phan mém
Matlab Simulink dé 1ap trinh va mé phong mot
s6 mach dién cu thé chtirng minh cho thuat toan
bai bao dua ra.

3. KET QUA VA THAO LUAN
3.1. H¢ phwong trinh trang thai ctia mach di¢én

D¢ lap hé phuong trinh trang thai ctia mach
dién ta phai phan tich mach dién, dua vao céc
phﬁn tur, thong ) trong mach dién dé chon bién
trang thai: bién trang thai s€ la dién ap trén tu
dién uc hodc dong dién qua cudn cam ir, moi
cudn cam hodc mdi tu dién sé tuong tng véi 1
bién trang thai.

Vay ta can xac dinh sb bién trang thai can
phai 1ap cho mdi mach dién bang cach:

n=nc+n, —Vac—Vaw (1)

Trong do:

n: 12 s6 bién trang thai can 1ap cua mach dién;

ne: sb tu dién co trong mach dién;

n: s6 cudn cam co trong mach dién;

Vac: s6 vong doc lap chi chira tu dién va
ngudn dién;

Vi s6 vong doc 1ap chi chira cudn cam va
ngudn dién (hodc sd nit 13 giao cua 3 cudn cam
tro 1€n).

Viét hé¢ phuong trinh vi phdn mé ta mach
dién & ché @6 xac 1ap moi: co thé chi st dung
dinh luat Kirchoff 1 cho cac nit hoac dinh luat
Kirchoff 2 cho cac vong kin hodc két hop ca 2
dinh luat. S6 phuong trinh can 1ap bang sé bién
trang thai da xac dinh dugc cua mach dién. H¢
phuong trinh vi phan mo ta mach dién c6 dang:

rdxq

v = (%1, X9, Xp, Ug «.)

dx,
X dr = f(x1, X2, X, U -..) (2)
(o = o, g )

Tir hé phuong trinh (2) chuyén vé dang ma tran:

X1 X1 Uy
() = [A]nxn- ( ) + [B]nxk- < ) (3)
xn Xn Uk

x = Ax + Bu 4)
X1
Trong do: x = < . ) 1a vécto bién trang thai,
xn
X1, ..., Xn 12 bién trang thai,

Uq
u= ( . ) la véc to dau vao (cac
Uk
ngudn kich thich) (input vector);
A, B 1a cic ma trn hé sd: A 12 ma trin
vuong cép n; B 1a ma tran n hang, k cdt.

Lap hé phuong trinh (phuong trinh) dau ra.
S6 bién dau ra 1a cac thong s6 ma mach dién yéu
cAu tinh, dua vao yéu cAu cla bai ta 1ap ra dugc
hé phuong trinh dau ra:

V1= f(xlf X2, Xpn, U - )

yZ :f(xl'xz'xn’uk "') (5)

Vi = f O X X U )

Tur hé phuong trinh (5) chuyén vé dang ma tran:

V1 X1 th
< ) _ [C]mxn(...) + Dl ( ) ©
Ym Xn Uk

Suy ra:
y=Cx+ Du (7)
Trong do:

V1
y = < . ) 1a véc to dau ra (output vector);
Ym

u la vector céc kich thich (excitation);

C, D 14 cac ma trAn hé s6: C 12 ma trin m
hang, n cdt; D 1a ma tran m hang, k cot;

Sau khi 1ap dugc ma tran A, B, C, D ta duara
hé phuong trinh trang thai mo ta mach dién dang:

x =Ax + Bu
{y =Cx+ Du (®)

3.2. Giai mach dién tuyén tinh qua d¢ bing
Matlab

Mdi hé théng dién dugc mo hinh hoa bang
mdt mach dién. Khi can phan tich cac yéu t6 anh
hudng téi hé thong trong thoi gian xay ra qua do
thi ta c6 thé xét bai toan mach dién tuyén tinh
cua hé théng d6 & ché do qua do dé timra gia tri
va cac dac tinh ctua cac dap tng, tr d6 dua ra
cac phuong phap khic phuc phu hop cho hé
thong. Ta c6 thé sir dung Matlab dé giai quyét
bai toan tuyén tinh qua d¢ thong qua viéc giai
hé phuong trinh trang thai ciia mach dién.

pé giai dugc mach dién tuyén tinh qua do
trén Matlab dau tién ta phai tim duoc diéu kién
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ban dau x(0) (thuong 1a dong dién qua cudn cam
L va dién 4p trén tu dién C) ciia mach dién & ché
do xéc 1ap cii. Tiép theo 1a lap hé phuong trinh
trang thai cua mach qua dd ¢ ché do xéac 1ap méi
va tién hanh giai hé phuong trinh trang thai da
1ap dugc bang Matlab thong qua viée sir dung
mot s6 1énh sau day.

t=t1:step:t2

u=U%*ones(1,length(t))

[v,x] =1sim(A, B, C, D, u, t, x0)

Bang=[t',x,y]

subplot(),plot(t,x())

subplot(), plot(t,y)

* Xay dung luu do thudt todn dé giai mach
dién tuyén tinh & ché dé qua do

Bai toan téng quat: Cho mach dién qué do
v6i cac thong s6 da biét trong mach di¢n 1a cac
kich thich e(t) hodc E (DC) va cac thong sb R,
L, C. Yéu cau tinh va v& dang song cta dong
dién hoac dién &p qua do trén mat phr:?m tir hoac
mot nhanh bt ky trong mach dién.

Dé giai quyét mot bai toan mach dién tuyén
tinh qua dg ta co thé sir dung luu dd thuét toan
nhu hinh 1.

!

Lap hé phuong trinh trang thai ctia
mach dién

\ 4

Giai mach ¢ ché d6 xac lap cii dé tim
diéu kién dau: x0

Y

Nhap cac thong s6 bai cho, diéu kién
dauvamatran A, B, C, D

A 4

t=t1:step:t2
t1: thoi gian bat dau QTQD
t2: thoi gian két thuc QTQD

Y

u=U%*ones(1,length(t))

A 4

[y, x]=1lsim(A,B,C,D,u,t,x0)

|

Bang=[t'x,y]

A 4

subplot(), plot(t,x())
subplot(), plot(t,y)

v

End

Hinh 1. Luu d6 thudt toan giai mach dién tuyén tinh & ché d9 qua do bang Matlab
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3.3. Bai tap ap dung
3.3.1.Vidu 1

Cho mach dién nhu hinh v&. Biét: R; =R, =
R3=10(Q); Ci=C>=5 (uF); L=10 (H); Vs =

10 (V). Khoa K dong tai vi tri t = 0. Tim céc
nghiém gan dung duéi dang bang sb va v& cac
duong cong uci(t), uca(t), iL(t) va ura(t) trong
khoang thoi gian t =0 + 1,5 (s).

K
thﬂww+rﬂwv- “ANA—
r R1 1 R2 Tﬂ R3 nl
s Vi vt oo e L
]

|

Hinh 2. Mach dién qua do vidu 1

a) Lap trinh trén Matlab dé giai mach dién

- Lap h¢ phuong trinh trang thai cua mach
dién:

Vi mach dién c6 2 tu dién C;, C2 va 1 cudn
cam L nén mach dién nay s& c6 3 bién trang thai
1a uci = Vi, uca = Va vaiL = I, vy can lap 3
phuong trinh vi phan ctia mach di¢n.

Lap 3 phuong trinh vi phan ctia mach di¢n ¢
ché d6 xéac lap moi (K dong)

+ Phuong trinh 1: Ap dung dinh luat K1 cho
nut a ta ¢d: iri(t) = ici(t) + ir2(t)

Ma:
. Vs—V1 . avy Vi—V,
ip1 = ;e =Ci—; gy =
R1 Ry ) Cc1 1 dt ’ R2 R,
Suy ra
Vs—Va _ Clﬂ_l_vl—v2
Ry dt R,
_dh_ V=V -
dt R,C; R,C;
-1 1 V- |7
= (-t ()
R1C1  R2Cy R2C1 R1Cy

+ Phuong trinh 2: Ap dung dinh luat K1 cho
nut b ta co: ira(t) =ic2(t) + i

.. . av, Vi-Vs
Ma:i; =1;; ipp =Co—; ip, =
L 15 le2 27 R2 R,
Suy ra:
Vi-Vs, av; av, V-V, I
L =C2_+Il—)—=—1 2=
R, dt dt R,C;  Cy
V. V. I
i 2 1 (2)
RyC;  RpCy (&

+ Phuong trinh 3: Ap dung K2 cho vong kin
chira C;LR3 ta co:
vr3(t) + vi(t) - V2=0

Ma: VUr3z = 11R3; v, = L%P
I,R +Ldi1 V,=0
e d _— =
113 dt 2
da _ Vo Ry
at L L I 3)

Lap phuong trinh dau ra: mach dién chi yéu
cau tinh dién ap trén R, nén dau ra chi c6 1
thanh phan ura(t) = y(t)

Ap dung dinh luat K2 cho vong kin R2C1C
ta co: ura(t) + Vo —Vi=0

Suyra: ur2(t) =y(t) =Vi—-V2  (4)

Két hop (1), (2), (3), (4) ta c6 hé phuong
trinh trang thai cua mach dién:

r—1 1 1 0 1
V Rlcl R2C1 chl V 1
1 1 -1 =1} R.C
Vo | = — Vo lu+ |11
; R,C, RC; G |\
1 O 1 _R3 0
L L A
Vi
ug, =[1 -1 0] <V2) + [0]V;
I

Vay cac ma tran cua hé phuong trinh trang thai la:
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-1 1 1 0
R,C; R,C; R,C; 1
1 -1 -1 R.C
A= — L B=|"1"1;C=[1 -1 0;D=0
0 1 —R; 0
L L

- Chay chuong tri-nh trén Matlab:

t1=0.0; t2=0.08; step=(t2-t1)/20;
x0=[0;0;0];

A=[(-1/(R1*C1))-(1/(R2*C1)) 1/(R2*C1) 0; 1/(R2*C2) -1/(R2*C2) -1/C2; 0 1/L -R3/L];
B=[1/(R1*C1); 0; 0];

C=[1-10];

D=0;

%Giai mach qua do

t=t1:step:t2;

u=Vs*ones(1,length(t));

[uR2 x]=Isim(A,B,C,D,u,t,x0)
Bang=[t',x,uR2]

subplot(4,1,1), plot(t,x(:,1),’k','linewidth',1.5)
xlabel('t,s")

ylabel('V_1,V")

gtext('V_1")

subplot(4,1,2), plot(t,x(:,2),k','linewidth',1.5)
xlabel('t,s")

ylabel('V_2,V")

gtext('V_2")

subplot(4,1,3), plot(t,x(:,3),k', linewidth',1.5)
xlabel('t,s")

ylabel('i_1,A")

gtext('i_1")

subplot(4,1,4), plot(t,uR2,'k','linewidth',1.5)
xlabel('t,s")

ylabel('u R 2,V")

gtext('u_ R 2")

Bang =
ts) Vi(V) Va(V) L(A)  ura(V)
0 0 0 0 0

0.0040 7.7361 5.4557 0.2313 2.2804
0.0080 6.9786 3.9524 0.3036 3.0262
0.0120 6.7577 3.5139 0.3247 3.2437
0.0160 6.6932 3.3860 0.3308 3.3072
0.0200 6.6744 3.3487 0.3326 3.3257
0.0240 6.6689 3.3378 0.3331 3.3311
0.0280 6.6673 3.3346 0.3333 3.3327
0.0320 6.6669 3.3337 0.3333 3.3331
0.0360 6.6667 3.3334 0.3333 3.3333
0.0400 6.6667 3.3334 0.3333 3.3333
0.0440 6.6667 3.3333 (0.3333 3.3333
0.0480 6.6667 3.3333 (0.3333 3.3333
0.0520 6.6667 3.3333 0.3333 3.3333
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R2

Hinh 3. Dang séng ciia cic dap uwng trong mach dién qua do vi du 1 trén Matlab

Sau khi giai mach dién & vi du 1 v6i ngudn
dién mot chiéu trén Matlab ta c6 dugc két qua
la 1 bang gia tri va dang song dong dién va
dién ap trén céc phﬁn ta L, Ci, Cz, Ro. Bang
két qua cho ta biét gia tri cta cic dap ing &
cac thoi diém khac nhau. D6 thi song thu dugc
cho ta biét dang song va thoi gian dién ra qua
d6 cua cac dap ung. Nhin vao bang két qua va
dd thi song trén ta c6 thé thiy, trong khoang
0,04s dau tién dién ap trén C; ting tir O -

7.7361V sau d6 giam xudng va 6n dinh &
6.6667V, dién ap trén C; tang tir 0 - 5.4557V
roi giam xudng va 6n dinh ¢ 3.3334V, dién ap
trén R, tdng tr 0 - 3.3333V, dong dién trén L
tang tr 0 - 0.3333A. Qua trinh qua dj cua
mach dién dién ra trong khoang tur 0,036s dau
sau d6 cac gia tri dan di vao 6n dinh va mach
dién tién toi trang thai xac lap.

b) Mé phéng mach dién bing Simulink

Continuous
|deal Switch
“hubber, Ron
powergui -E
’- uR2
—HD’/DH%;—H——W" ! _%1
K R1 R2 R3 2
i L
ﬂ_VS C1 i Wi c2 l 2 I I >
T T T é v
[- - B |1 L »
T \2
1 L] >
= —HE uc2 Scopel
— I

uC1

Hinh 4. M6 phéng mach dién qua d¢ vi du 1 trén Simulink
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Hinh 5. Dang song mo phong cia cac dap &ng trong mach dién vi du 1 trén Simulink

Két qua thu duoc cta phuong phap nay 1a d6
thi dang song cua cac dap Gmg trén cac phan tir
L, Ci1, Ca, Ry. Nhin vao dd thi ta biét duoc dang
song cua dap mg, thoi gian dién ra qua do va
gia tri cia cac dap ung.

* So sanh 2 phuong phap giai mach dién
tuyén tinh qua do ¢ trén ta thiy, cing 1 mach
dién voi cac thong s6 va yéu cau gidng nhau, két
qué thu duoc ciia 2 phuong phap déu 1a dd thi
dang song cua cac dap tng 1 twong d6i giéng
nhau. Tuy nhién, theo phuong phap gidi h¢

B
|

phuong trinh trang thai trén Matlab con cho ta 1
bang céc gié tri cu thé cua cac dap tng do, tir do
c6 thé d& dang danh gia anh hudng cua cac yéu
t6 trong thoi gian qua do cta mach dién.
3.3.2. Vidu 2

Cho mach dién nhu hinh v&, biét: R; =3000
(Q); C1=50*%107(-6) (F); Co=12*107(-6) (F);
Li=1,2 (H); L»=0,45 (H); u(t) = 100sin10t (V).
Tai thoi diém t=0 khoa K dong. Tinh va vé d6
thi dién 4p va dong dién qua do trén cac cudn
day va tu dién va dién ap qua do trén dién tro.

T F“"’“WT T

T

Hinh 6. Mach di€n qua d9 vi du 2

- Ta lap duoc h¢ phuong trmh trang thai cua mach dién nhu sau:

R, R

L, Ly

L1 R R

iLZ — LZ LZ
i | L1
Ucy C1 Gy
0 1
)

—= 0
L1 '1'
1 1 ba Ly

L, I n 1 U

Ucy L_z
0 Uc? 0
Iy

0
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'ELl
wr=[R R 0 0] "2 |+[0Ju
Ucy
Ucz
Vay cac ma tran cua h¢ phuong trinh trang thai la:
T Ry R, 1
—_— —— - 0
L4 L4 Ly 1
R B 1T 1 Ly
A= L, L, L, L, B = 1
1 1 L
—_ — 0 0 2
Cy Cy 0
1 L0
0 — 0 0
Ca

C=[R R 0 0;D=0
- Chay chuong trinh trén Matlab:

Vs=100; R1=3000; C1=50*10"(-6); C2=12*10"(-6); L1=1.2; L2=0.45;
t1=0.0; t2=1.5; step=(t2-t1)/30;
x0=[0;0;0;0];

A=[-R1/L1 -R1/L1 -1/L1 0; -R1/L2 -R1/L2 -1/L2 -1/L2; 1/C1 1/C1 0 0; 0 1/C2 0 0];
B=[1/L1; 1/L2; 0; 0];

C=[R1 R100];

D=0;

%Giai mach qua do
t=t1:step:t2;

u=Vs*sin(10*t);
[y,x]=lsim(A,B,C,D,u,t,x0)
Bang=[t'x,y]

subplot(3,2,1), plot(t,x(:,1),'k")
xlabel('t,s")

ylabel('i L 1,A")
gtext('i-L_1")

subplot(3,2,2), plot(t,x(:,2),’k")
xlabel('t,s")

ylabel('i L 2,A")
gtext('i L 2")

subplot(3,2,3), plot(t,x(:,3),'k")
xlabel('t,s")

ylabel('u_C 1,V")
gtext('u C 1"
subplot(3,2,4),plot(t,x(:,4),'k")
xlabel('t,s")

ylabel('u_ C 2,V")
gtext('u_C 2")
subplot(3,2,5),plot(t,y,'k")
xlabel('t,s")

ylabel('u_R,V")

gtext('u_R")
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Bang =

t L1 ir2 uci ucz UR

0 0 0 0 0 0
0.0500 0.0143 -0.0007 7.0746 0.2214 40.6270
0.1000 0.0200 -0.0001 24.0358 0.3103 59.8498
0.1500 0.0182 0.0006 43.4230 0.0365 56.3110
0.2000 0.0104 0.0006 58.1241 -0.2769 33.0542
0.2500 -0.0011 0.0002 62.8525 -0.3779 -2.6630
0.3000 -0.0136 0.0000 55.2435 -0.3133 -40.8333
0.3500 -0.0237 -0.0000 36.2931 -0.2092 -71.1639
0.4000 -0.0284 -0.0001 10.0192 -0.0946 -85.6052
0.4500 -0.0264 -0.0003 -17.5897 0.0525 -80.2136
0.5000 -0.0183 -0.0004 -40.0911 0.2124 -56.0032
0.5500 -0.0059 -0.0003 -52.2031 0.3263 -18.6594
0.6000 0.0078 -0.0002 -51.1233 0.3516 22.8484
0.6500 0.0195 -0.0000 -37.2331 0.2863 58.4713
0.7000 0.0264 0.0001 -14.0166 0.1545 79.5653

%10
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. |
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]
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o o
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100
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1] 05 1 145
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Hinh 7. Dang séng mo6 phong cac dap ing ciia mach dién vi du 2

Sau khi giai mach dién ¢ vi du 2 véi ngudn  séng thu duoc cho ta biét dang song va thoi gian
dién xoay chiéu hinh sin trén Matlab ta c6 dugc  dién ra qua do cua cac dap tmg, & do thi song
két qua 1 1 bang cac gid tri va dang séng dong  trén ta co thé thiy qua trinh qua d6 ctia mach
dién va dién &p hinh sin trén cac phﬁn tor L, Ly,  dién dién ra trong khoang tir 0,5s dau, sau d6
Ci, Co, R. Bang két qua cho ta biét gia tri cia  cac gia tri dan di vao 6n dinh va mach dién tién
cac dap ung & cac thoi diém khac nhau. D6 thi  tdi trang thai xéac lap.
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4. KET LUAN

- Luu d6 thuat toan di xay dung duoc thé ap
dung cho moi mach dién tuyén tinh & ché do qua
dd. Vo1 hé phuong trinh trang thai cua mach
dién, ta rut ra dugc cac ma tran hé sb A, B, C,
D, két hop voi 1énh 1sim(A,B,C,D,u,t,x0) trong
Matlab ta c6 thé gidi bai toan ctia mach dién
tuyén tinh ¢ ché d6 qua do mot cach don gian.

- Luu d6 thuat toan dugc ap dung vao giai 2
mach dién nhiéu nhanh, nhiéu nat & vi du 1 va
2, két qua thu duogc 1a mot bang gia tri cac dap
mg nhan dugc trong 1 khoang thoi gian nhét
dinh t; - t2: dién 4p trén tu dién uc(t), dong dién
trén cudn cam ir(t), di€n ap trén dién trd ur(t) &
nhiéu thoi diém khac nhau va hinh anh dang
song cua cac dap ung d6 & ché do qua do, tir do
c¢6 thé dua ra cac phap phap han ché cac tac

dong x4u cua qua trinh qua do dén hé thong.
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MATLAB APPLICATION DISCOVER LINEAR ELECTRIC CIRCUITS
IN TRANSITION MODE

Nguyen Thi Phuong!
"Vietnam National University of Forestry

SUMMARY

Electromagnetic transients can have enormous impacts on the operation of elements as well as the entire electrical
system. This impact is most adversely affecting the operation, safety and economy of the electricity system. They
alter the system state parameters, disrupt inherently in the system from the established state. Their consequences
can be very serious such as failure, equipment explosion, system disintegration, or possibly just changing the
operating mode of the system to a new defined mode. Therefore, accurately simulating and calculating the effects
of each process on the system is essential to have impact assessments, thereby building mitigation measures of
these effects. This paper has shown how to deselect linear circuits in transient mode by Matlab through the
construction of state equations of the circuit, combined with the use of several statements in Matlab. The author
has built an algorithmic flowchart that can be applied to all transient problems of linear circuits. The author also
compared to given the advantages of this method compared to the Simlink application method to solve the
problem. The research results have been applied to solve 2 specific circuits in the paper.

Keywords: discover circuits, linear electric circuits, matlab application, transition mode.
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