M6 phong may bién &p mot pha

Bai 3:

MO PHONG MAY BIEN AP MQT PHA

I. Muc tiéu
Gilp sinh vién nim dwoc nhitng vin dé co ban cia may bién ap mot pha (MBALP) ly
tuong va MBALP thuc té, hiéu duoc cach tir hda mach tir may bién ap ltc may bién ap hoat dong
khdng tai, ngan mach, cd tai. Bong thoi gidp sinh vién xay dung cac dic tuyén co ban cia mot

may bién ap trén co sé md phong bang phan mém MATLAB va cong cu Simulink.

I1. M6 hinh may bién 4p 1 pha

MBA Ia thiét bi dién tir dé truyén nang luong tir mot hé dién ap/dong dién nay sang hé

dién ap/dong dién khéc dua trén nguyén tic cam tng dién tir. May gdm c6 mach tir va day quan.
« Phan loai: 1 pha va 3 pha, hai va nhiéu day quan, cach ly va ty ngau
« Vi méy ba pha, can cha y dén kiéu néi day (Y hay A), va té ndi day

Mach tuong duong MBAT1P:

. . 2
R, X 2R,  JaXa

Hinh 3.1 — So do twong dwong thay thé may bién ap mét pha

Tuy nhién véi mach tuong dwong van con chua cho phép phan tich nhiéu truong hop

thuc té nhu: mach ba pha khong can bang hay mach tir bi b&o hoa.
1. May bién ap mét pha ly tweng:

Xeét mach twong duong MBA1P ly tuong nhu sau:
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Hinh 3.2 — So do twong dwong thay thé méy bién ap mgt pha

Phuong trinh dién 4p va tir théng trong mach:

. 1d T A [ 72
Vlzllrl_'_a% 1) V2=I2I’2+—% )
yi=ah =Xl +y, (3 W, = Oy = X, + 1/, (4)

Vi :a)blﬂ'nl(il_'_ilz)zxml(il_'_ilz) )

Tur phuong trinh (3), (4):

L _ViVn Y2~V
1= 2= )
X1 Xi
Luc nay:
wo=x, (sl voi +-1,1.1
m M
Xll XI 2 XM Xml Xll XI 2

Tu thong w, va y, dugc tinh:

v, = I{wbvl —%n(—%x://j} dt v, = I{wbv; ~ a1 [WZX;WJ}dt

Vay h¢ phuong trinh m6 ta MBAI1P ly tudng:

Vi— V¥

I =——" (6)
X1
+ l// "V
I, = ? , (7
Xiz
R
lr//m = XM (_1 + _2) (8)
X1 X2
Tai liéu hwéng dan Thi nghiém may dién Page 2

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

M6 phong may bién &p mot pha

_ _ l/ll _Wm (9)
W= j{a)bvl A £—X| ]} dt

1
' ’ ’ l//, —Yn
W, = J.{(%Vz -yl [zx—,)} dt (10)
12
2. May bién ap mét pha cd xét bao hoa
Trén thyc té, do bdo hoa mach tir va tir tré, nén dong dién i trong lic khai dong may bién
&p c6 sy khac biét va anh huong nhiéu dén hé théng. Do dé ta phai xét két hop hiéu tng bo hoa

tir vao trong md hinh mé phong MBA1P.
Mot s6 phuong phap dugc dung dé két hop hiéu (g bdo hoa tir vao md hinh mé phong:

> Dung gia tri hd cam bdo hoa thich hop & méi budc thoi gian.
> Xap xi dong tir hda bang ham giai tich cua tir thdng méc vong bao hoa

» Dung quan hé gitra cac gié tri bdo hoa va khéng bao hoa cua tir thong moc vong twong

ho.
W "||_I !
1 Sl mJL ! sat
t ;‘Lh““ ﬂifgﬂp line ul_.'rﬂ r'y
Yrunsa b
m —
d
i /
psat |/ N 450 siope /
m : open circuit curve A My
i 7 S—
/ o
i 1 W unsat
m
(a) Open-Circuit Curve (b} Saturated versus unsaturated flux linkage
Hinh 3.3 — Cach tinh 4¥
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H¢ phuong trinh mo ta MBALP c6 xét bao hoa nhu sau:

sat sat

j =1V (11) i, = M (12)
X1 Xi
sal I A
mt_XM(ﬁ_{_ﬁ_ un!rs/:t) (13)
X1 X Xy
sat
YV, ¥,
Vi, = J‘{a)b\ﬁ _a)brl( - » ]}dt (14)
11
[ sat
' ' | Vo= W¥n
Z =I{wbvz — @, (—2 , ]}dt (15)
12
Trong do:
Ay VR e
M ml 1 12

111.Xay dwng mo6 hinh md phéng MBA mét pha bing MATLAB/ Simulink
1. MO0 phong MBAIP Iy twong:

Mo hinh c¢6 ngd vao 1a cac dién ap so cap va thi cip, ngd ra 1a cac dong dién so va thir

cap, bién trung gian la céc tir thdng, trong cac hé vat 1y, dién ap so cap thuong 1a yéu té biét

trudc.
N )
] (u[1]u[2]yixi1 I »{
Plvux — Wb (U2 ER]) e o
Fit Fcn3_pt6 i1
vl Fent_pt3
I_. Fi_m
Mux —pe XM (u[1]x11+u[2)/xpl2)
—b
Fcnb_ptd
b(u[2] P22 11 u3]) =
v ux wh*(u[2] H{rp2/xpl2)*(u[1]-u s > i
i 1]-uf2])xpl2 »
Fen2_pti0 ol (Ul lul2])xp E
Fend_pt7
Muxt Load
Hinh 3.4 — M& hinh md phdng may bién &p mét pha Iy tiong
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Xay dung M_File chira thdng s6 cia md hinh md phong:
clear all $ clear workspace

Vrated = 120; % rms rated voltage

Srated = 1500; % rated VA

Frated = 50; % rated frequency in Hz

Zb = Vrated”2/Srated; % base impedance on primary side
wb = 2*pi*Frated; % base frequency

Vpk = Vrated*sqgrt(2); % peak rated voltage

NpbyNs = 120/240; % nominal turns ratio

rl = 0.25; % resistance of wdg 1 in ohms
rp2 = 0.134; % referred resistance of wdg 2 in ohms
x11 = 0.056; % leakage reactance of wdg 1 in ohms

xpl2 = 0.056; $ leakage reactance of wdg 1 in ohms
X 708.8; % unsaturated magnetizing reactance in ohms
xM = 1/(1/xm + 1/x11 + 1/xpl2);

RH = 960; % load
% set up simulation parameters
tstop = 0.2; % stop time

Psilo = 0; % initial value of wdg 1 flux linkage
Psip20 = 0; % initial value of wdg 2 flux linkage

Bang thiét lap thong sé6 md phong:

Simulation time

Start time:  0.0| Stop time:  tstop

Solver options

Type: [‘u".ariable—step - | Solver: [u-delSG (stiff/NDF) -
Max step size: 2e-3 Relative tolerance:  5e-5

Min step size: auto Absolute tolerance:  5e-5

Initial step size: auto Shape preservation: [Disable all - ]
Solver reset method: | Fast mfim”m order: |4 v]
Mumber of consecutive min steps: 1

Solver Jacobian method: [auto v]

Hinh 3.5 — Thiét Idp thdng sé trwéc khi md phong may bién &p mét pha
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Khdi Load:

9 <Z|

out_1 HGER in_

Hinh 3.6 — Khai load

Bang Look — Up Table:

-
E Function Block Parameters: Look-Up Table - lﬂ
Lookup

Perform 1-D linear interpolation of input values using the specified table.
Extrapolation is performed outside the table boundaries.

Main Signal Attributes

Veector of input values: psisat Edit...

Table data: Dpsi

Lookup method: |Interp-u:r|ation—E:-:trapcrIation v]

Sample time (-1 for inherited): -1

[ OK “ Cancel ” Help Apply

Hinh 3.7 — Khdi Look — Up Table
2. M0 pheng MBALP c0 xét bao hoa:

Tién hanh tuong ty nhu may bién ap 1y twong, ta duge mo hinh nhu sau:
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v2pe

i1
7 Fit ux] (u[1]-u[2])/=I1 Ly ]
Pfiiu wh(u[2)-(r1x P u[3-ul1]) ™ s
Fend_pti1 i
Fen_pt1d Mux4
Iylupe
Fi_m
u *M*{u[ 1] 1+u[2)/xpl2-u[3])fxm)
Fen3_pt13
Mux3 Delta_Fi
—[] [« -
1
Memory Look-Up
Table
B x x B 1 B
Wiu wh*(u[2] -(rp2/xpl2)*(u[1]-u[3])) Py i
Fin  Mu {u[1]-u[2])/xpl2 P [ @
> Fecn2_pt15 I
Fcnd_pt12
I Mux2 - Load

Hinh 3.8 — M6 hinh md phong may bién &p mét pha c6 xét bdo hoa

Xay dung m_File chtra thdng s ciia md hinh md phong: twong tw MBA 1P 1y tudng, nhung ta

thém vao phan béo hoa:

% mag.

Dpsi=

-1151.0 -1108.9 -1066.9 -1024.8 -982.76
-814.55 -772.49 -730.44 -688.39 -646.43
-479.53 -438.14 -396.75 -355.35 -313.96
-154.04 -116.41 -81.619 -46.

[

0.0000
272.56
646.43

1024.
1403.
1781.
2160.

8

w 0 W

curve Dpsi versus psisat

-2454.6 -2412.6 -2370.5 -2328.5 -2286.4 -2244.4 -2202.3
-2160.3 -2118.2 -2076.1 -2034.1 -1992.0 -1950.0 -1907.9
-1823.8 -1781.8 -1739.7 -1697.7 -1655.6 -1613.6 -1571.5
-1487.4 -1445.3 -1403.3 -1361.2 -1319.2 -1277.1 -1235.1

0.0000
313.96
688.39

1066.
1445.3

.8
2202.3

1823

9

19.566
355.35
730.44

1108.
1487.
1865.
2244.

9
4
9
4

46.822
396.75
772.49

1151.

1529
1907
2286

0

A5
.9
.4

822 -19.566 0.

81.619 116.41
438.14 479.53
814.55 856.60
1193.0 1235.1
1571.5 1613.6
1950.0 1992.0
2328.5 2370.5

0000 0.
154.04
521.30
898.65
1277.1
1655.
2034.
2412.

o) O

-940.71 -898.65
-604.66 -562.89
-272.56 -231.17

0000 0.
192.60
562.89
940.71
1319.2
1697.
2076.
2454,

o P

-1865.9
-1529.5
-1193.0
-856.60
-521.30
-192.60 ...
0000 0.0000
231.17
604.66
982.76
1361.2
1739.7
2118.2

17
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psisat=|[

-168

-165.
-163.
-161.
-159.
-155.
-142.

0.00
149.
157.
160.
162.
165.
167.

IV. Yéu ciu thi nghiém

.23
97
71
45
18
51
31
00
85
39
32
86
40
95

-167.
-165.
-163.
-161.
-158.
-154.
-137.
42.336

150.
157.
160.
163.
165.

168

80
96
60
14
69

.23

95 -167.

69 -165

84.672

151.
158.
160.
163.
165.
168.

74
34
88
43
97
52

67

.40
43 -163.
16 -160.
90 -158.
57 -153.
60 -130.

14
88
62
62
06
107
152
158
161
163
166
168

-167

-165.
-162.
-160.

-158

-152.

-122
.44
.68
.62
.16
.71
.25
.80

.38
12
86
60
.34
68
.52

122.
153.
158.
161.
163.
166.
169.

-167.10
-164.84
-162.58
-160.32
-157.96
-151.74
-107.44

52
62
90
45
99
54
08

130.
154
159.
161.
164
166.
169.

-166.

-164
-162

-160.

-157

-150.
-84.672

06

.57

18
73

.27

82
36

137.

155

159.
162.
164.
167.
169.

82

.56
.29

03

.39

80

60
.51
47
01
56
10
65

-166.
.27
-162.
-159.
-156.
-149.

-164

54

01
75
83
85

-42.336

142.
156.
159.
.29
164.
.38

162

167

169.

31
07
75
84

93

-166.
-163.

-161

-159.
-156.
-146.

0.00
1l46.
156.
160.
162.
165.
167.
170

-170.21 -169.93 -169.65 -169.36 -169.08 -168.80 -168.52

25
99
.73
47
07
08
00
08
83
03
58
12
67

.21 1;

- Sinh vién xay dung 2 mo hinh may bién 4p 1y twéng va may bién ap c6 xét bao hoa trén

may tinh.

- MO0 phong dong dién iy, ip’, tr thong ., w,, v, trong cic trudng hop sau:

o H& mach tha cap:

Dién &p v; bang gia trj dinh tai t = 0.

Dién ap v, bang gia tri 0 tai t = 0.

o Ngan mach tht cap (cip vao dién ap sao cho dong dién thu cap dat gié tri dinh

mrc)

Dién ap v, bang gia trj dinh tai t = 0.

Dién ap v, bang gia tri 0 tai t = 0.

o MBA hoat dong c6 tai:

Tai RH = 500.
Tai RH = 300.
Tai RH = 100.
Tai RH = 50.

- S0 sanh giira m6 hinh Iy tuong va c6 xét bdo hoa, cho nhan xét vé dong dién so cap iy

trong cac truong hop khéng tai va tai dinh muc.
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- Dong xung kich caa MBA c6 xét bao hoa xuat hién khi nao? Anh huéng cua dong nay
dbi voi may bién ap.
- Xay dung dic tuyén ngin mach cia MBALP cd xét bdo hoa (dic tuyén Iy, = f (Usn) )
- Xay dung dic tuyén tai caa MBA1P c6 xét bio hoa (dic tuyén U, = f (1) )
V. Nop béo céo
e  BA&o c4o ghi rd Ho tén, MSSV, Nhom, T4, ngay thuc hién bai TN.
e Céc két qua do va két qua thi nghiém phai duoc trinh bay ré rang, ngian gon va day du céc
y&u cau theo bai huéng dan bao cao thi nghiém.
e GV co quyen cho diém 0 nhiing bao co nhu sau:

> Nhitng bai sao chép 1an nhau dudi moi hinh thic.

>S4 liéu bao cao khong tring khap vai sé liéu da thuc hién tai PTN.
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