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TRUONG DAFHOC 'CONGNGHIEP-TP=HCM ' € xem toin b6 cic rerGI Al BAI TAP DKTCD

GIAI 156 BAI TAP DIEN KV THUAT CAO DANG

( Tai liéu dung kem v6i gido trinh DIEN KY THUAT Cao Dang )

BAI TAP CHUONG 1 - NHUNG KHAI NIEM CG BAN VE MACH DIEN

Bai 1 : V(‘)ng 93L3L1e1eg . I3R3+ |_3d + |_1d|‘I + i1R1 = 63 — €4 (1) . Mét 83L36263 .

dt dt
isR3+ |_3dde + Cijizdt =e3—€(2).TainltA:ig—it—i2=0—>i3=1i1 +i2 (3) . Thay (3) vao
2

. . d(i1 + i2) di1 dl dl2 dl1
1) : Rs+ Lsg——== + L1— Ri=e3—¢ R Ry + Ls— + L +L
(1) = (it + i2)Rs + Ls m +1dt+|11 3 — 61 — i1Rs + i2Rs + ey

+ i1R1 = e3 — e hay (R1 + R3)i1 + (L1 + Ls)?j_l’: + Rsip + |_3dd% =63 — €4 (4) . Thay (3) vao (2) .
dl1

. . d(i1+i2)
[ io)R L3———~4% + indt = e3 — e iHR isR L
(i1 + i2)Rs + L3 m J. 3 2 — 1tR3 + ibRs + Sdt it C,

= e3 — €z hay Raiy + Lstij_t + Raip + Lgdd—t + — j|2dt = €3 — € (5) . Vay hé 2 phuong trinh vi

tich phan dung dé& tim iy va i 1a :
(R-] + R3)i1 + (|_1 + |_3)C;—It1+ R3i2 + |_3 C:j%
. diy . dp 1 .
R3I1+L3E+R3I2 +L3E+C—Ilgdt—e3—62 (5)

=e3—¢ (4)

L e e . dio diy diy
Néu hién doi tiep : Tu (4 Rai L—_e—e—Rl—Rl—L L )
p (4) — Raio + Sdt 3 1 114 3l 1dt Sdt

N d' dl1 dl1 1 .
Thay vao (5) : Rai L— es — €1 — Rqyit — Rsiy = L L + — |ipdt = e3 — €
y () 3 + Sdt + €3 1 11 3l 1dt 3dt CZJ.Z 3 2

. diy 1 .
—>R1|1+L1E-g_|'|2dt =g, —e1 (6) .

Tom lai , hé 2 phuong trinh dung dé fim iy va i; c6 thé 1a : (4) va (5) ; (4) va (6) ;
(5) va (6)

BéiZ:MétRCLR:-uz+%jiCdt+u4=0.Bié't:j1—iR—iC=OVéic—iL+j5=0

, , , , u . . . 1 , 5
—>|C=J1—|R=j1-ﬁz(2)valc=|L—]5=E_[U4dt-15(3).Thay(2)vao(1):

1¢. U 1. 1
- o+ Ej(j ——z)dt + =0 > - W+ Ejhdt - —CIUth + W = 0 hay
U + —juzdt -y = —jhdt . Thay (3) vao (1) : - u + —j ju4dt j5)dt + ug = 0

-u2+— udzt- ]dt+u4_0hay—u2+u4+— ud2t— jsdt (5) . Vay hé 2
Jus 5 4 5
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phuong trinh vi tich phan dung dé tim u, va us 13 ;
1 1¢.
Up + — | Uodt —uy = = | jqdt (4
2+RCI2 4 th (4)

— Uy +Uyg +%”u4d2t=%jj5dt (5)

g n Qe genr s N 1 1 2: _ 1 . .
o NEu bign déi tigp : Tur (4) va (5) — R—Cjuzdt * o ju4d t = Ej(“ +j5)dt (6)

< 5 o X 1 dus duy 1.
e Hodc dao ham 2 vé& cua (4) va (b) ta dugc : —u —£ - — = —j (7
ic 0 (4) va (5) ta dugc : oty + S E - St o= o (7)
. dup  duy 1 1.
vd - —5= + — 4+ — dt = —j5 (8
it a tigludt=ghl @
N L @ i . . 1 1 1 . .
e Va néu bién dobi tié Tu (7) va (8 o L — dt = —
u bign ddi tigp M va @) > oo+ o fug AR

hay %+%ju4dt =i+ 5 (9) .

Tém lai , cip phuong trinh dung dé& tim w, va us co thé 1a (4) va (5) ; (4) va (6) ;
(5) va (6) ; (7) va (8) ; (7) va (9) ; (8) va (9)

BAI TAP CHUONG 2 — DONG DIEN SIN

1 1

Bai1: X =wl=4x1 =40 : Xg= —— = — ' 2100 > 7 =8 +j@4-10)=8-6
oG 4 1
Xi
40
. ) 0
C102-36,87° (Q) — | = 2 = 1093187 4 g00 i1 (A) = i = V2sin(dt + 90°) (A) .
Z  10,-3687°

Vi ¢ = - 36,87° (<0) nén u cham pha sau i 36,87° hay i vugt pha trudc u 36,87° , va mach c6 tinh
dung . Do thi vects ( hinh 2 trong gido trinh ) : Uz = IR = 1x8 = 8V ( dong pha vGi | ) ; UL = IX
= 1x4 = 4V ( vugt pha truéc | 90° ) ; Ug = IXg = 1x6 = 6V ( chdm pha sau | 90° )

BéiZ:XL=mL=8x1=8Q;XC=L=L1=5Q—>V=V1+VZ+73
ol 8x
40
025 - (0125 + 0.2 = 025 + 0,075 = 0261.4167° (S) — U = -
4 i8 —i5 Y
0
2814067 45,900 (V) = u = 10425sin(8t + 90°) (V) . Vi (- @) = 16.7° — ¢ < 0 nén
0261./16.7°
u cham pha sau i 16,7° , va mach c6 tinh dung . Do thi vecto ( hinh 4 trong gido trinh ) : Iy = %
=10 o5 (déng phavi U i= O = 10 1254 (cham pha sau U 90° ) ; Ig = - =
1 X, 8 c
10

5 - 2A ( vugt pha trugc U 90°)
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BAI3 X col=8d =80 Xo= =1 _
oC  8(1/40)
e Doan mach 1 : Rm=8Q : Xim=8Q : Xerm =5Q ; Xtm=Xim — Xetm =8 -5 =3Q
- . - 1 1 8-j3 .
Im=8+1B3=(Q); Ym==— = —0 = = 0,109 - 0,041 (S) ; G = 0,109S :
™ + | () ™ 7o 81 13 73 J (S) ; Gm
Bry = 0,041S ; Bumw = Xg“" = — 8 > = 0,095 ; Berw = Burm — Br = 0,109 — 0,041 = 0,068S
ZTM 8- +3
- - - o1 1 1 11 1
e Doan mach 2 : Y= Yr+ YL+ Y= — + — + — = — + — + —
R X  -Xg 8 8 -j
= 0,125 — 0,125 + 0.2 = 0,125 + {0,075 (S) ; Grw = 0,1258 : Bry = - 0,075 : Bu = Xi _ %
L
- 1 1
= 0,125S : Berw = Bim — Brw = 0,125 — (- 0,075) = 0,2S : Zm = — = _
o e ( ) ™= Yy 012540075
= % = 5882 - 3,529 = 6,86.- 30,96° (Q) ; Rm = 5,882Q ; Xm = - 3,529Q ;

Xim = BumZim® = 0,125(6,86)° = 5,882 ; Xerm = Xum — Xmm = 5,882 — (- 3,529) = 9,411Q
7R+7L0=R+M'8+ (18)(-15) —8+ﬂ

XL-Xe B-5 3

4 .
8 - ]?0 =8 - ]13,33 (Q) : R = 8Q ; Xym = - 13,333Q ; Ximm = XL(R) + X|_(|_c) =0+ BL(LC)ZL02
1 1.,40
BZic® = (=——)Zic® = (=)(—
LZic (XL)LC (8)(3
1 1 3(24 + j40)

35,555Q Yy = =—— = = = 0,033 + j0,055 (S) ; G = 0,033S :
™ 7o j40 5176 + (S) ™

e Doan mach 3 : Zmw =

) = 22,2220 ; Xerw = Xem — Xm = 22,222 — (- 13,333)

- 005 ;< e B2 SB p o,
T 247 +40°
32

= 0,092 - (- 0,055) = 0,147S
5 s 5 - R(=iXg) .. (8)(=15) _ .o . (-j40)(8 +j5)
e Doan mach 4: Zmy =12 Zrc = jX =8+ -7 =8+ —

: ™ L+ £ZRre = JAL + R—Xc Jo + 85 Jo + 89

A0-1320 _ 20041392 _ 5247 + 4,404 () ; Ru = 22470 ; ¥ = 44040 ;
89 89
1

Xem = Xuw + Xepey = Xo + 0 = 8Q ; Xorm = Xum — Xmm = 8 — 4,404 = 3,596Q ; Yu = -

™
= 0,092 - j0,18 (S) ; Grw = 0,092 ; Bry = 0,18S ; Biru = _);LZTM
™

= 8 +

89 _ 89(200 —392)
200 +j392 193664

8 87921
2002 + 3922 193664

892

= 0,327S ; Berm = Bum — Bim = 0,327 - 0,18 = 0,147S
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5 5 5 , R(XL) , (8)(i8)
e Poan mach 5 : Z = 7 VA = - X = - |5
™ c + RL JAc + R+ X, Jo + 8+ 8
, i64)(8 — | . . ,

=-j9 + W =-5+4+j4=4-71(Q); Rm=4Q; Xm =-1Q; Ximm = Xiw) + XiRro)

1 1 = 1
=0+ BiruZrl = (—)Zri2 = (=)(32) = 4Q ; Xerm = Xum = X =4 - (- 1) =5Q; Y= =—
XL 8 Z1\

1 4+]1 - : . : Xim _ 4
= = = 0,235 + j0,059 (S) ; Grm = 0,235S ; Byy = - 0,059S : By = —™M = —
77 17 + ] (S) ; Gm ™ LTM 2 17

™
= 0,235S ; Betm = Bum — Bm = 0,235 — (- 0,059) = 0,294S

Bai 4 : (a) cospx = 0,8 s6m — ox = - 36,87° — tgox = - 0,75 — Qx = Pxtgox
= 100(- 0,75) = - 75VAR — S = Py + jQx = 100 - j75 (VA) V6i Uy va ix ciing chidu , ta k&t luan
X tiéu thu 100W va phat ra 75VAR

(b) cospx = 0,9 tré — ¢x = 25,84° — singx = 0,43589 — Px = Scosex = 2000x0,9
- 1800W : Qy = Ssingx = 2000x0,43589 = 872VAR — S$x = Px + jOx = 1800 + 872 (VA) .
V6i Uy va ix cung chiéu , ta k&t luan : X tiéu thu 1800W va tiéu thu 872VAR

Sy 220 22015-110) 132 .88 C
¢ ix = X = _ 22005010 182,88 s Ly
© b= o = B0 325 13 g W2 Sxo= Ukl

- (220)(% + j%) _ 223385 + [1489,23 (VA) . V6i Uy va ix clng chidu , ta ket luan : X tiéu
thy 2,23KW va tiéu thy 1,49KVAR

(@) X = ol = 314x10.10% = 3140 - Zx = 10 + 314 (Q) — Iy = X - 120
7, 10+314
120(10  j314) | - . |
- - 10923 - 343 (A Sy = Uxiy = (120)(10,923 + [3.43

109,8596 343 (A) — Sx ' = (120)( + [3,43)
1310,76 + j411,6 (VA) . Véi Uy va ix ciing chidu . ta k&t luan : X tiéu thu 1,31KW va tiéu thy

0,41KVAR

)Xo = - - 1 o = 143,768 — Zy = 83 - [143,768 (Q) — x = Yx

oC  377x1845.10~ Ly

120 120(83 + j143768) | . o
L SR 0,361 0626 (A Sy = Uy
83— 143768 2755823782 t (A) = Sx xIx

(120)(0,361 — j0,626) = 43,32 — j75,12 (VA) . V6i Uy va ix cung chiéu , ta két luan : X tiéu thy
43,32W va phat ra 75,12VAR

(f) Ux = 16 - j30 = 34~2- 61,93° (V) — Sx = Uxix = (342- 61,93%)(2«- 38,07°)
= 682- 100° = - 11,8 — 66,97 (VA) . Vai Uy va ix cling chiéu , ta két ludn : X phat ra 12W va
phat ra 67VAR

Bai 5 : cosgr = 0,707 tr8 — ¢ = 45° ; cosp = 09 tr8 —» ¢ = 2584° ;

C - P_tz(‘[gq)t tgo) = &Ooz(tg%o — 1925,84°) = 31uF
oU 27x50(2300)
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BAI TAP CHUONG 3 — CAC PHUONG PHAP GIAI MACH DIEN

Bai1: X = oL =8x0,5=4Q:;X; = A1 g, Chuyén sang mach phic .

© 8X

B miNm M2, N2 M, piNm 3

. Hz
[

HQQ 1 —jgﬂ

[Hen ==

Phuong phap bign déi tuong duong( hinh 1)
8)(-i8) (-j64)(8 + j8) _ 1536 + 512 — 512 + 512

2=12+j4+()(, =12 +j4 + =16 (Q)
8-i8 128 128
L0298 g5 90 - o5 (A) ;0 = ixa = (o5) BBy Z32+]32
Z 16 8—j8 128 128
= - 025 + j0,25 = 02542 2135° (A) : i1 =1 - i, =j0,5 + 0,25 - j0,25 = 0,25 + j0,25

0,25.245° (A)

Phuong phép dong nhéanh ( hinh 1)

M3t EABE : 1(12 + j4) + 11(8) = E — (12 + j4) | + 811 = |8 (1) . Vong EA(-j8)BE :
1(12 + j4) + 12(-i8) = E > (12 + j4) + (-j8)i2 =8 (2) . Tainat A: i -1y -1,=0(3) .
T[I(1)—>i1=w=j1—1,5i-j0,5i vétU(Z)—>i2=L2]_8+14)l
=-1-j1,51 +05i.Thay vao (3) : i -j1 + 1,51 +j0,51 +1+1,51 -051 =1-j1 +2i +j2i
S0 = ‘21:]2” - (‘”'1;(2“2) - 025 + (025 + j0.25 + 025 = |05 = 05,90 (A)
— 11 = j1 = 1,5(j0,5) - j0,5(j0,5) = j1 — j0,75 + 0,25 = 0,25 + j0,25 = 0,252 £45° (A) ;
lp=-1-j15(j0.5) + 0,5(j0,5) = - 1 + 0,75 +j0,25 = - 0,25 + j0,25 = 0,25~/2 £135° (A)

Phuong phap dong vong ( hinh 2 )

M&t EABE : 1,(12 + j4 + 8) + 1y(12 +j4) = E — (20 + j4)i, + (12 + j4)iy = j8 (1) . Vong
EA(-8)BE : Iy (12 +j4 - j8) + 11(12 + j4) = E —> (12 = j4)Iy + (12 + j4)i, = 8 (2) . Tu (1)

o jB—(20+4); (j8-20i —j)(12-j4) 96+ 32— 256i +j32i
! 12+ 4 ) 160 ) 160
=0,2 +j0,6 =1,61, +j0,21, . Thay vao (2) : (12 — j4)(0,2 + j0,6 1,61, + j0,21}) + (12 + j4)i, = |8
S48 - 16 - 64l + j128 = 8 - I, = 1 _ G-N@+8)
4-i8 80
20 +j20 . 0 S : .
= 27T 20,25 + j0,25 = 0,2542 245° (A) = iy ; iy =02 + j0,6 —1,6(0,25 + j0,25)

80
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+0,2(0,25 + j0,25) = 0,2 + j0,6 — 0,4 — j0,4 + j0,05 — 0,05 = - 0,25 + j0,25 = 0,25+/2 ~135° (A)

—ip> i =01+ in=025+0,25-025+]0,.25 = j0,5 = 0,5,90° (A)

Phucng_phép dién 4p 2 nit ( hinh 3)

. EY .. : . - 1
COl { = O { = = = y le E = 8 V , Y = N =
e AT YV Y, 8 (V) 12+ /4
12-j4
160

= 0,075 — 0,025 (S) ; Y = % = 0125 (S) : Yo = % = 0,125 (S) . Thay vao :
. i (8)(0.075 — 0,025 02406 (02+08)(02-01)
P 0075 — 0,025 + 0125 + 0,125 02+ 01 005

_004-00240124008 | 5 b L - (€ - en + 6a)Y
0,05

(18 — 2 — j2 + 0)(0,075 - j0,025) = (- 2 + j6)(0,075 - j0,025) = - 0,15 + j0,05 + j0,45 + 0,15

05 = 05290° (A) : i1 = (¢pa - d8)¥1 = (2 + j2 — 0)(0,125) = 0,25 + |0,25

¢
= 0,252 245° (A) : To=(9pa- ¢)Ya=(2+j2—0)(0,125) = - 0,25 + j0,25 =0,25+/2 135° (A)

jlon ' jlon

-j1on I
1on ‘i
B s | R, Bls )|

]l@ﬂ
] |I @
10N oLy Y
-jton [ /v %ﬂ\\ M)Q E !

[
_

A Zn O Zc ¢ I,

Hs

=

—jLonI 10N

i

D  HINH 4 HINH 5 I D HINH 6

Bai 2 : Thay 3 tng tr6 diu AABC bGi 3 tong tr6 diu YOABC sau day ( hinh 4 ) :

Zn= OO 19 (0); 7= OO __jyg () ; 7, MOETD_ 44 ()
10+ 10 10 10+ 10~ 10 10+ 10 10
L o (0-[0)10+10) _ (-20)(20) - 40020 + 20)

Thay (Zs - j10)//( Zo + 10) bi : Zop = - -

v (2o = IO 2o+ 10V O 200 = 400 4 0410 = 20— j20 800

=10 - j10 (Q) . Tong tré toan mach : Z = Zp + Zop = j10 + 10 = j10 = 10 (©2) . Dong do ngudn
Eocip i = = = 19 _ 40 () . Dong trong nhanh 4 : iy = ixo—2C*10
Z 10 Zg — 10+ Zg +10

10+10 20 200(20 + j20)

= (10 = (10
( )(—j10—j10+10+10) ( )(20—120) 800

trong nhanh 5 : is =i - I4=10-5—-j5 =5 — j5 = 542 2- 45° (A) . Dong trong nhanh 2 :

Iy = L% 6i Upg = Upo + Uge = 1Za + i5Z¢ = (10)(j10) + (5 — j5)(10) = j100 + 50 — j50

=5+ 5 = 5/2 £45° (A) . Dong




TRUONG DAFHOC CONGNGHIEP TP =HCM: fle gbe g xem toin b6 céc rerG AL BAI TAP DKTCD

=50 + j50 (V) > I, = 50i:&50 =5-(5=52,-45°(A) . TainitA:i-i;-i,=0
—)i1=i-i2=10—5+j5=5+j5=5x/§4450(A).Tainl]tBIi1-i4-i3=0—)i3=i1-i4

=5+5-5-5=0
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Phuong phap dong nhanh ( hinh 5 )

Mat EABDE : 11(10) + 14(- j10) = E — 10i1 - j10i4 = 100 (1)
M&t DBCD : - i4(- j10) + i3(- j10) + 15(10) = 0 — - j10i3 + j10i4 + 10i5 = 0 (2)
Mat ACBA : i2(j10) - i3(- j10) - 11(10) = 0 — - 1001 + j10i2 + j10i3 = 0 (3)
TainatA:i-11-12=0(4)
Tai nat B : i1- i3- |4=0(5)
Tainat C: o+ Is-15=0 (6)
Gidi hé 6 phuong trinh (1), (2), (3), (4), (5) , (6) bing Matlab :
To get started, type one of these commands: helpwin, helpdesk, or demo.
For information on all of the MathWorks products, type tour.

» A=[0 100 0 -10j O » b=[100 » X=A\b
000-10j10j 10 0 X =
0-1010j10j00 0 10.0000
1-1-1000 0 5.0000 + 5.0000i
010-1-10 0 5.0000 - 5.0000i
00110-1]; 0 0

5.0000 + 5.0000i
5.0000 - 5.0000i
Vay : 1 =10 (A); 11=5+5=52245° (A); =55 = 52 £- 45° (A)
l3=0;04=5+j5=52245 (A); is=5-j5=>5+22 45° (A)

Phudng phdp dong vong ( hinh 6 )

Mat EABDE : i,(10 = j10) - i4(10) - (- j10) = E — (10 = j10)i, - 101y + j10iy = 100 (1)
M&t ACBA : 1;,(10 + j10 = j10) - 1,(10) - i;(- j10) = 0 — - 101, + 100y + j10i,y = 0 (2)
M3t DBCD : iy(- j10 = j10 + 10) - I1(- j10) - Ty(- j10) = 0 — j101; + j101y + (10 = j20)i; = 0 (3)
Gidi hé 3 phuong trinh (1) , (2) , (3) béng Matlab :
To get started, type one of these commands: helpwin, helpdesk, or demo.
For information on all of the MathWorks products, type tour.

» A=[10-10j -10 10j » b=[100 » X=A\D
-10 10 10j 0 X =
10j 10j 10-20j]; 0]; 10.0000

5.0000 - 5.0000i
5.0000 — 5.0000i

Vay i i1 =0 =10 (A); in=12=5-j5=5+2,45" (A); im=1i5=5-j5 =52 245 (A)
l1=11-11=10-5+j5=5+5=52245° (A); i3=lw-1yu=5-5-5+j5=0
i4=i|-i|||=10—5+]‘5=5+j5=5\/§Z450(A)

Bai 3 :

Phugng phdp dong nhanh ( hinh 7)

Mat E4ABE; : 14(2) + 13(4 = j1) = Ey > 2i1 + (4 = j1)is =12 (1)

M&t E2ABE; © io(j1) + I3(4 — j1) = Ex > jlig+ (4 = j1)i3 = 18230° = 94/3 + ]9 (2)
Tai nat A : i1+i2- |3=0(3)
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A

A
]fl ﬁg L2 JIH ﬁs ﬁM Lz @\ﬁa 2
. X AB 10
@ @ i 20 _|[]la 0 Mo 40 J
. [ . HH . . .

B HINHY B HINHS8 B HINH 9

=
—_

A A /

'/ c/
o/ ./ I o Y 7
H]} Hg 2 Hﬂ HS HZ
ile) ‘

20 40 ! []20 40 o

Ey e PED x
B HINH 10 B HINH 11

Giai hé 3 phudng trinh (1) , (2) , (3) bdng Matlab :
To get started, type one of these commands: helpwin, helpdesk, or demo.
For information on all of the MathWorks products, type tour.

» A=[2 0 4-1] » b=[12 » x=A\b
0 1j 4-1] 15.5884+9] X =
11-1]; 0]: -3.0086 - 0.9308i

7.1384 + 2.4287i
41298 + 1.4979i

Vay : i1 = - 3,0086 — j0,9308 = 3,152- 162,81° (A)
I, = 71384 + [2,4287 = 7,54.,18,79° (A) : i3 = 4,1298 + |1,4979 = 4,39./19,94° (A)

Phudng phap dong vong ( hinh 8 )

Mat E4ABE1 : i +4-j1) + W@ - 1) =E > 6 -1+ (@4 -j)ii=12 (1)
M&t E2ABE; : iy(j1 + 4 —j1) + (4 —j1) = Ea > (4= j1)i + 41, = 18.£30° = 94/3 + 9 (2)

Tir (1) > I = w Thé vao (2) ° (4—11)<w) + 4= 943 + 9
N 48‘16'”“4(;” ‘j1“2+‘4"'+"' + 41y = 943 49 — 48 - 150y + 8y — 12 + 241y — j4iy
= 5443 + 54 — 943 + 9 — 90y + j4iy = - 39 + 5443 + 66 - 943
N i _ — 39+ 54+/3 + 66 — 93 i (=39 + 544/3 + 66 — j9+/3)(9 — j4)
! 914 97
_ —351+]156 + 486+/3 — 2163 + j594 + 264 — |83 — 363 _ —87 + 4504/3 + j750 — 297+/3
07 97
_ 71384 + [2,4287 = 7.54.18.79° (A) - i, = 12— 4= ‘1)(67’13}?“ 124287)
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12 — (28,5536 + j9,7148 — j7,1384 + 2,4287) (-18,9823 — j2,5764)(6 + j1)
6—ji 37
_ —1138938 —118,9825;—115,4584+2,5764 - 3.0085 - [0,.9308 = 315/~ 162,81° (A)
Cac dong nhénh : iy = 1) =3,152- 162,81° (A) ; lo = Iy = 7,54218,79° (A) ; I3 =11 + Iy
- 3,0085 — j0,9308 + 7,1384 + j2,4287 = 4,1299 + j1,4979 = 4,39./19,94° (A)

Phuong phap dién ap 2 nat ( hinh 9)

Coi ¢pg=0: @FM V6 Eq=12 (V) ; Ep=18230°=9+/3 +9; V=
Y-| +Y2 +Y3 2
=05 (S); Yo = I i1 =12-90° (S) ; Y3 = Vo_ 4+ 9353 4 j0,0588
i1 4- 17
0 0 ;
= 0,2425,14,04° (S) . Thé vao : ¢a = 12)(09 + (18£307)(12 -907) _ 6+9_.19*/§
0,5 —j1+0,2353 + j0,0588 0,7353 —j0,9412

_ 2163332 -46102° 18,1123,5,9° = 18,0164 + j1,8611 (V) . Cac dong nhanh :
11944 — 52°

1 = (Ey - ¢a + ¢p)Yy = (12 - 18,0164 - j1,8611 + 0)(0,5) = - 3,0082 - j0,9306

=3,15/- 162,81° (A) : 2= (E2 - ¢a+ ¢8) Y2 = (94/3 +j9 — 18,0164 — j1,8611 + 0)(1.£- 90°)

= (- 24279 + j7,1389)(12- 90° = (7,54,108,79°)(1~£- 90°) = 7,54,18,79° (A)

l3=(¢pa- ¢p)Yas=(18,1123,5,9°(0,2425.,14,04°) = 4,39.,19,94° (A)

Phuong phdp x&p chdng

NGi tit E, chi d& E; hoat dong ( hinh 10 ) . Dong do Eq cdp : I’y = Ez—1 , V0i
7 o0y WZNO) o Txi8 9% oy 24 B8O | 4 4536 — j1,9704
4—i1+1 4 4 9+j4 97
(A) . Dong trong 2 nhanh song song : i’3 = i’1x4 ﬂ i (4,4536 - j1,9794)(j0,25)
-1+
= 04949 + j1,1134 (A) ; I» = 1y - 1’3 = 44536 - j1,9794 — 0,4949 - j1,1134
= 3,9587 - j3,0928 (A) .
NGi tit E; chi d& E, hoat dong ( hinh 11 ) . Dong do E, cdp : 17 = Ez_z , V0i
7 i (4—.11)(2) i 8—1.2 _ip, B2+ _ o, 48+j8-j12+2 50433 @
4-i1+2 6 — 1 37 37 37
T 37(94/3 +9) ) (3334/3 +j333)(50 — j33) ) 16650+/3 — j10989+/3 + {16650 + 10989
? 50 + 33 3589 3589
= 11,0971 - j0,6641 (A) . Dong trong 2 nhdnh song song : i”s = i”zX4 ]21 >
-1+
- (10071 - j0,6641)[@] - 10971 - jo.eeat)(12ti2)
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133,1652 + j22,1942 — j7,9692 + 13282

= ’ 7 ’ ’ = 36349 + j0,3844 (A) ; i = 17 - 17
= 11,0971 - j0,6641 — 3,6349 - j0,3844 = 7,4622 — j1,0485 (A) .
Dong trong cdc nhanh cla mach dang xét = iy = 1’7 - 1™

= 4,4536 — j1,9794 - 7,4622 + j1,0485 = - 3,0086 — j0,9309 = 3,15.2- 162,81° (A) : o= 175 - I’
= 11,0971 - j0,6641 - 3,9587 + j3,0928 = 7,1384 + j2,4287 = 7,54,18,79° (A) ; Iz = '3 + 1”3
= 0,4949 + j1,1134 + 3,6349 + 0,3844 = 4,1298 + j1,4978 = 4,39.,19,94° (A)

Can bing cong sujt A

Sas = Uassls = Eqiy = (12)(3,152162,819) /I\ : . jg ﬁ2
= 37,82162,81° = - 36,1 + 11,2 (VA) . Vi Unrs 1] Uas Uyon
va 4 tréi chiéu ta két luan : Ngudn E4 tiéu thu 36,1W UMA 20, V 10 ila
va phét ra 11,2VAR A : A
Sain = Uaali" = (21914 UA‘JLB UA3§3 UAZ]‘B% ;2
= 2(3,15.2-162,81%)(3,15.2162,81°) = 19,8 (VA) W : W ‘de/ E
V6i Uara va i1 cling chiéu ta k&t luan : Dign trd (2Q) 1 2
tiéu thu 19,8W B

Sas = Unoglo = Eoly = (18.2£30%(7,542- 18,79%) = 135,72.211,21° = 133,1 + j26,4 (VA) .
Vi Ungg va 1 trdi chiéu ta két luan : Ngudn E, phét ra 133,1W va phat ra 26,4VAR

San = Upoalz = (i1i)i2 = (12£90°(7,54.218,79° )(7,542- 18,79°) = 56,8290° = |56,8
(VA) . VaGi Upoa VA 1o cung chiéu ta két ludn : Cudn cam (j2Q) tiéu thu 56,8VAR

Sans = Upnsls = (413)15 = 4(4,39.219,94%(4,39.2- 19,94%) = 77,2 (VA) . V6i Uans VA i3
cling chiéu nén ta két ludn : Dién tré (4Q) tiéu thu 77,2W

Sas = Unssls = (- jlig)is = (12£- 90°(4,39219,94°(4,39.2- 19,94°) = 19,32- 90°
=-j19,3 (VA) . VaGi Uasg v i3 cling chifu nén ta két luan : Tu dién (- j1Q) phat ra 19,3VAR

Phan tif Phat ra P (W) Tiéu thu P (W) | Phatra Q (VAR) | Tiéu thu Q (VAR)
Eq 36,1 11,2
20) 19,8
E, 133,1 26,4
10 56,9
40 77,2
- 10 19,3
) 133,1 133,1 56,9 56,9
Bai 4

Coi ¢c=0(hinh12): ¢Ga=E1=6(V); ¢s=Es+ ¢a=12+6 =18 (V). Cc dong
T o o . .
nhanh : 12 = (¢ ¢o)(—) = (6= 0)(1) =16 (A); 14 = (90~ pa)(s;) = (18- 0)-]1) = - [18

(A);i5=((pB-(pc)(%)=(18—0)(0,5)=9(A).Tainl’JtB: f3-04-05=0—i3=1q4Is
= 9-j18(A) . TainGtA:iy-lp-13=0—i1=1p+i3=j6+9-]18=9-(12 (A)

10
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HINH 13

Bai5: Coi ¢c=0(hinh13).Quan hé gila oavd G5 ds=Es+ Gpa=12+ ¢a. Tai
nl'J’[AVé.nL'JtBZh-ig-ig:OVE\l i3-i4-i5=0—)i1-i2-i4-i5=0
- . .1 1 ) .oy 1 ) VA
— (B4 - ¢a (PC)(E) - (¢a - ¢ J1) - (98 - cpc)(j—1) - (98 - cpc)(g) =0
—>6-¢0a— ¢paAl =012+ ¢a)-j1)—-(12+ ¢a)05)=0—>6- pa—j1¢pa+j12+[1par—6
—05¢pa=0—15¢pa=(12 - ¢a=j8 (V). Cac dong nhénh : i1 = 6 — j8 (A) : I = j8(j1)
=-8(A) ;la=1l1-1,=6-/8-(-8)=14-8 (A); la=(12 +[8)(- 1) =8 - 12 (A);

5= (12 + j8)(0,5) =6 + j4 (A)

I AL

H]l

' >
L\ 1 I
@ j]l Lot Ay o4 ,JZ
49_[ E]l \LUA]IB
;3;7 HINH 14

Béiﬁ:Coi('p3=0(h‘|nh14):iz=(E2-(i>A)(?
5= ¢a(1) = 02564 . Tai Nt A: iy 4 p-13=0— Jy+2-i05¢ps - 025¢4 = 0

4
12+ 2= (025 4 05)6s o> o = J2H2_ (12+2(025-105) _ 3-j8+05+1
025 + 05 0,3125 03125

= 128 - j176 (V) > i3 = 0,25(12,8 - j176) = 3,2 - j44 = 544,- 5397° (A)
5 Py = Is’x4 = 5,44°x4 = 118,4W

) = (4- ¢a)j0,5) =j2-[05¢ava

Bai 7 : Coi ¢g =0 (hinh15) : Iy = (Ey - cpA)(%) = (12 - $a)0,5) =6 — 0,5¢4 ;

1 141

5= (B~ 0a)(5) = (18- oa(—5"

S0 > 6-05pa+ Jo+9—05pa+i9—(050a=0-—15- a+6+]9—j05pa=0
| o . 21419 (@149)(1=j05) 21— 105+]9+45

21 +9 = (1 + 05 _ 2R _
> 2= {1+ 1050a > bn = e 125 125

- 20,4 - j1,2 (V) . Dong trong nhanh 1 : iy = (12 — 204 + [1,2)(0,5) = - 42 + j0,6

)=9-05¢pa+j9-j05¢pa.TaintA: ly+1p+ 13

11
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= 42426,17187° (A) — Sae = Uasli = Eqif = (12)( 4,24262- 171,87
= 50,91122- 171,87° = - 50,4 — j7,2 (VA) . V6i Unp va i+ trai chifu ta két luan : Ngudn E; tidu
thy 50,4W va tidu thy 7,2VAR

BAI TAP CHUGNG 4 — MACH DIEN BA PHA

Bai 6 : Dong trong cac pha cla tai 1 : Ipy = Up. _ 220 13,7542 ~ 19,45A . Dong day
Zpy 842
cla tai 1 : lg1 = Ipy = 19,45A . Dong trong cac pha cla tai 2 : Ipy = YU _ 20 4,58+/2
; , . ; Zoy 2442 ,
~ 6,48A . Dong day clia tai 2 : lgp = | pp = 6,48A . Thay tai 1 // tai 2 bdi tai tuong duong c6 tdng
_ _ 0 0 i
W pha Zp = (8v2~ 45 )(24@445 ) _ 384 _ 384(32-l6) 06 - 48
8-j8+24+j24 32 + 16 1280
X . . U 220
=10,73312- 26,57° (Q) . Dong day cdp cho 2 tdi : Iq = =t - = 20,5A
(). Dong day cap % 7o T 107331
, Up 220 N
Bai 7 : Dong trong cac pha clia tai 1 : lpy = — = == =13,75+/2 ~ 19,45A . Dong day
Zp 82
cla tai 1 : lgy = Ipy = 19,45A . Dong trong cac pha cla tai 2 : lpy = Yo _ %80 7,917+/2
' o | Zpy 242
~ 11,2A . Dong day cla tai 2 : Igp = V3lpp = 11,24/3 = 19.4A . Thay tai 2 bai tai 2° ddu Y tuong
_ 0
duong ¢ tong tré pha Zpy = mTl“f’ = 842 £45° = 8 + j8 (Q) . Thay tai 1 / tai 2’ bGi tai
_ _ 0 0 ; ..
iong duong 6 tong 1o pha Z = BY2ZL-48N)BV2LAEY) g pane sy g o tai
8-8+8+j8
Id=U—P=@=27,5A
Zp 8
o . Ms . o a2 g Ug 380 . R
Bai 8 : Dong trong cac phacuatai1:lpy= — = — = 23,75~/2 ~ 33,6A . Dong day
Zpy 82
clia tai 1 : lg1 = v/31py = 33,64/3 = 58,2A . Dong trong cdc pha clia tai 2 : Ipy = Yo _ 380
Zpy 2442

= 791742 ~ 11,2A . Dong day clia tai 2 : lyp = /3 lpp = 11,24/3 = 19.4A . Thay tai 1 // tai 2 b

_ _ 0 0 i
tai tuong duong c6 tong tré pha Zp = (822 _45 )(24\/_5445 ) - 384 _ 384(32]16)
8-i8+24+j24 32 +|16 1280

=96 — j4,8 = 10,7331£- 26,57° (Q2) . Dong trong cac pha cla tai tuong duong : Ip = g—d

p

_ 380 _ 35,4A . Dong day day dén 2 i : I = v3lp= 35,44/3 = 61,3A
107331
Bai 9 : Dong trong cac pha clia 3 1: ler = 9P = 220 _50n Dong day clia i 1

12
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P _ 10000
J3Ugcosen  +/3x380x087x09

= 11,2A . Cong sudt tai 1 : Py = 3Ip:?Rpy = 3x22°%6

lgt = lpr = 22A . Dong day cla tai 2 : lg = = 19,4A . Dong

e _ 194
B
= 8712W ; Q4 = 3lp:®Xpy = 3x22°x8 = 11616VAR . COng sudt tai 2 : Py = % = 111 11W ;

trong cac pha cla tai 2 : Ipy =

cose = 0,87 — ¢ = 29,54° — Q2 = Patge = 11111tg29,54° = 6297VAR . COng sudt toan mach :
P =Py + Py =8712 + 11111 = 19823W ; Q = Q4 + Q2 = 11616 + 6297 = 17913VAR ;

S = /P2 + 02 = /198232 + 17913% = 26717VA > Dong day dén 2 thi : Iy = > = 20/ 1/
\/§Ud /3x380

= 40,6A
.. o P, 1056 \ ,
Bai 10 : Dong ddy cua tai 1 : lg1 = = = 2A . Dong trong cac
) T J3Ugcoser  /3x380x08 g 1ong
2 2. \ a 2 2 P2 660 N

pha cua tai 1 : Ipy = lgg = 2A . Dong day cua tai 2 : lg = = = 1A . Don
o K ® 7 J3Ugcosey  3x380x1 J

trong cac pha clia tai 2 : Ipp = lgp = 1A . Coi Ua =220 (V) : ia = EJA U 2/- @1, VO

Zpt o Lp14ey
o1 = - ArCC0S0.8 = - 36.87° > a1 = 23687 =16 + 12 (A) - = DA - P 4,4,
Zpo  LpaZgp

VGi 2 = Arccos! = 0° — ipp = 1 (A) . Dong day pha A d&n 2 t&i: ia= I+ lap=16+j1,2 +1
=26 +j1,2=286,24,78° (A) > Iy = 2,86A

. o P, 1056 \ ,
Bai 11 : Dong ddy cua tai 1 : lg1 = = = 2A . Dong trong cac
T J3Ugcosgy  +/3x380x08
— O P 1140
ha clia tai 1 : Ipy = lgy = 2A . Dong dy clia tai 2 : g = = = J3A
P o 9o ® 7 JBUgcospy  /3x380x1
\ e 2 2. |d2 \/§ o H UA UP
Dong trong cac pha cua tai 2 : lpp = == = — = 1A . Coi Up =220 (V) : a1 = == =
J3 3 Zp o Zp1Lo
= 2/- @1, Vi @1 = - Arccos0,8 = - 36,87° — a1 = 2236,87° = 1,6 + 1,2 (A) ; Iazm2 = Ung
Zp2B2
0
) 32804430‘ , V6i gg = ArccosT = 0° — Taoss = 1230° (A) — Tar = v3.£(30° - 30°) = V3 (A) .
P2£p2

Dong déy pha A d&n 2 t&i: ipn= i1+ ino= 1,6 + 1,2 + +/3 = 3,54.219,81° (A) — lg = 3,54A

13



TRUONG DAl HOC CONG-NGHIER-TP:<HEM 7= Vo iong ¢ o fle gée aé xem tozn LG AL BAI TAP DKTCD

P, 1824
J3Ugcosgq  +/3x380x08

Bai 12 : Dong day cha tai 1 : lg1 = = 2+/3A . Dong trong cac

. | 243 : , N
pha cua tai 1 lpy = % = T\/S’_ = 2A . Dong trong cdc pha cua tai 2 :lpp =
Ug
Zpy
_ 380 _38A . Dong day clia t3i 2 : lip = Blr = 3,83 ~ 6.58A . Coi U, = 220
802 + (-60)2
' 0
(V) Qg = oA 3804300 Arccos0.8 = 36.87° > iaer = 2/(30° — 36,87°)

Zp 11 Zp1£ 1
= 2/- 6,87° (A) — ia = 2/3 (- 6,87° — 30°) = 2+/3£- 36,87° = 2,77 — j2,08 (A) . VA
g = 08B 380230° o aretg =80 - - 36,870 > fam = 3.8/(30° + 36.87)
Zpog2  Lp12492 80

= 3,8./66,87° (A) — ia2 = 3,8+/3 £(66,87° - 30°) = 3,8+/3 £36,87° = 5,27 + j3,95 (A) . Dong day
pha A d&n 2 tai : in = la1 + Iao = 2,77 = 2,08 + 5,27 +j3,95 = 8,04 + j1,87 = 8,25213,09° (A)

—5 lg = 8,25A
Vi du 1 bai doc thém : Tong tr& cdc pha va day trung tinh : Za =2 + 2 = 4 (Q) ;
Ze=2+j2=22245° (Q); Zc=2-(2=222-45°(Q); Z, =2 (Q) . Tong din céc pha va
day try trung tinh : Ya = 0,25 (S) ;Y5 = 0,25+/2 £- 45° = 0,25 — j0,25 (S) ; Y¢ = 0,25+/2 £45°
UAVA + UBVB + UCVC

VA -I-VB -I-VC +VO
20(0,25) + (202 — 120°)(0,.25v/22 — 45°) + (20.£120°)(0,25+/2 £45°)
025+ 025 — 025 + 025 + j0,25 + 0,5
_ 5+(5v22-165°) + (5v/22165°) _ 5-683-183-683+183 _ 6.928 (V) . Ap dit vao
125 125

mdi pha : Upo = Ua - Ugo = 20 + 6,928 = 26,93 (V) ; Ugy = Ug - Ugg = - 10 - j10/3 + 6,928
= - 3,072 - j104/3 = 17,592- 100,06° (V) ; Ugy = Ug - Ugo = - 10 + j104/3 + 6,928

0,25 + j0,25 (S) ; Yo = 0,5 (S) . Dién 4p gitta 2 trung tinh : Ugo =

_ - 3,072 + 103 = 17,59.,100,06° (V) . Dong day cling I4 dong pha : i = A0~ _ 2638
Z) 4
. ! — 0 . ] !
_ 673 (A) ; g = B0 _ 1789100067 oon ) q45060 (A) ;0 = 00
Zg 24/2.£45° Zc
0 . . —
_ 17994000067 _ 6 99 /14506° (A) : iy = Ugo Vo = (- 6,928)(0,5) = - 3,46 = 3,46./180° (A)
22/ — 45°

Vi du 2 bai doc thém : Z, =0 - Ugo = 10Zo=0 — Upy = Up - Ugo = Ua =20 (V) ;
Ugy = Ug - Upo =Up = 20£- 120° (V) ; Ugy = Ug - Ugo =Ug = 20£120° (V) — ia = UZLO
A

14
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. ' 1 —_— 0 . ' 1 0
=S 210 (A); g = Ugo _ 2041200 44 o0 (A) ; i¢ = Yoo _ 2040207 _ 44 9100
g 2.,90° Zc  2,-90°

(A);To=ip+lp+0ic=10-5+3 +j5-5+3 -j5=-7,32=7322180° (A)

UAVA + UBVB + UCVC
VA + VB + VC
Ya=05(S); Yg=-j0,5=052-90°(S); Yc=j0,5=05290°(S) - Ugo =

Vi du 3 bai doc thém :Z, = v — Y, = 0 = Ugo =

, VGI

15
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20(05) + (202 — 120°)(05.2 — 90°) + (20.£120°)(0,5.290°)
05—]05 +j0,5
10+ (102£-210°) + (10£210°)  10-5v3+5-5/3 -5
) 05 ) 05
pha : Upo = Un - Ugo = 20 + 14,641 = 34,64 (V) ; Ugy = Ug - Ugo = - 10 - j104/3 + 14,641
= 4,641 - 1043 =17,932- 75° (V) ; Uco = Ug - Ugo = - 10 + j10+/3 + 14,641

= - 14,641 (V) . Ap dit vao mbi

= 4641 + 1043 = 17,93./75° (V) . Dong day ciing 1 dong pha : ix = UZLO - # 17,32 (A)
A
: . _ 0 . ' , 0
= 980 _ 172757 g7 1650 (A) : ig= 200 o 1I3BLTST g g7 1650 (a)
Zg 2.,90° g 2/ -90°
Vi du 4 bai doc thém : Thay tdi A bdi tai Y tuong duong c6 tong tr6 mdi pha
(2)(=j2) : .5 (2)(j2) : = (12)(=12) IR
2 @R o) Ze = B o) Zey = BT o) Téng tro
W R e e TR fer = T =2 () TN

mbi pha clla mach : Za=2-j2 =22 /-45°(Q) ; Zg =2 + 2 =22 245° (Q) ; Zc =2 + 2
= 4 (Q) . Téng din mdi pha cla mach : Ya = 02542 245° = 025 + 0,25 (S) ;
Yg = 0,252 - 45° = 0,25 - 0,25 (S) ; Y¢ = 0,25 (S) . Dién ap gitla 2 trung tinh :
_ UAVA + UBVB + UCVC

Ug ATBTB T
o0 Yo + Vg + Ve
20 (025+/2.£45°) + (@ Z—120°)(025v22 — 45°) + (@ £120°)(0.25)
_ V3 J3 V3
025 + 025 + 025 — 0,25 + 0,25
) (5+/2.245°) + (5v/2.£ —165°) + (52120°) i} 5+j5-683—j183—-25+j25v3
0753 0753
= - 3,3332 + j5,7736 (V) . Ap pha : Upo = Uax - Ugo = % + 3,3332 - j5,7736
. . Lo 103 .
= 14,8802 — j5,7736 = 15,96.2- 21,2° (V) ; Ugy = Ug - Ugo = - 5 i10 + 3,3332 - j5,7736
. o nm i C 10V3 . .
= - 2,4403 — j15,7736 = 15,96.2- 98,8° (V) ; Ugy = Ug - Ugo = - 3t j10 + 3,3332 - j5,7736
. ' 1 — 0
_ - 24403 + j4.2264 = 4.88./120° (V) . Dong day : i, = SA0. _ 1596L-2127 50 o g0
Zp 2/2.£ — 45°
) . _ 0 . ' . 0
_ Upo _ 15962-988° _ 564, 143.8° () : I Ueo _ 4882120

(A); Ig = = 1.22./120°

Zg 242 £45° Zc 4
(A) . Ap dat vao mdi pha clia tai Y tuong duong : Uag = inZay = (5,64223,8%(22- 90°)
11,28.2- 66,2° = 4,55 — j10,32 (V) ; Ugo = i5Zsy = (5,642- 143,8°(2290°) = 11,28.2- 53,8°
6,66 — j9,1 (V) ; Ugo = icZoy = (1,222120%(2) = 2,44.,120° = - 1,22 + j2,11 (V) . Ap dit vao
mdi pha cla t4i A : Uap = Uao - Uso = 4,55 — j10,32 - 6,66 + j9,1 = - 2,11 — j1,22
= 2,44/- 149,96° (V) : Upe = Upo - Ugo = 6,66 - j9,1 + 1,22 - j2,11 = 7,88 — j11,21
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= 13,74- 54,89° (V) ; Ugw = Ugo - Ung = - 1,22 + j2,11 - 4,55 + j10,32 = - 5,77 + j12,43

. ' s l} f— 0
= 13,7£114,9° (V) . Dong trong mdi pha clia tai A : ixp = Unp _ 244214996

ZpB 2
- heg | -
= 1,22/- 149,96° (A) ; igg = Upe _ 137£4-54897 6,852- 144,89° (A) ; iga = Yon
/g 2.,90° JA
0
_ 137AT49° 6 85.- 155,10 (A)
2/ —90°

BAI TAP CHUONG 5 — MAY BIEN AP

Bai 1 (a) Dong dinh miic trong 2 day quin :

hgm = —0m_ _ 25000 55 200 - g = S0 _ 25000 a6 g5n
U1dm 380 Uodm 127
(b) Khi dat dign ap dinh miic 380V vao cudn cao dp , cudn ha ap ngdn mach thi dong
ngdn mach trong cudn cao ap 1a : ly, = Y1dm . Goi Uy 12 dién &p cudn cao ap khi ngdn mach
n
cudn ha ap va dong trong cudn cao p 1a dinh mc , tong tré ngdn mach : Z, = lui — i =
1dm
Utam _ ham _ Ham 6579 1644,75A . He 6 bign ap - k = 1 - Utgm _ 380
Up Ut Uy, 0,04 Wo  Uggm 127
l1dm U1dgm
Va dong ngdn mach trong cudn ha &p : lan = klyn = %x1644,75 - 4921 3A
Bai 2 (a) Cac thong so clia s6 do thay thé may bién ap :
A e N 10 30 2 n s N Uig
Pién trG nhanh tu hdéa : Ry = — =5 = 15,31A . Tong tr0 nhanh tii hoa : Zy = ——
15, 14 l10
220
= 74 = 157.140 . Dién khang nhanh ti h6a : X = JZ2-R3 = |157,142-15312 = 156,390
én td day quin S0 clip < Ry < Ry < R L Py 1 80 1o
Dién tr6 day quan sd cap : Ry = R’y = > = 2(|12n) = 2(11’352) = 2x0,62 = 0,31Q2 .
in , , o - . X 1 1 [ U
Dign khang tan day quin so cip : Xi = X2 = =N = Z4Z2-R2 = I [(-)2.R?2
2 2 2\ Iy,
_1 885 (oo 1iise. s S5 bign dp - k2 U10m _ 220 on i
=3 \/(11’35) 0,62 = 2x0,46 = 0,23Q . Hé sb bién ap : k = Upgm ~ 127 ~ 1,73 . Dién tr6
. - o R'y 0,31 . i yn v o '
day quan thir cép : Ry = k_2 = E = 0,12 . Dién khang tan day quan tha cap : X = —
0,23
= —— =0077Q
173
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KtSgm COS @t

(b) Hiéu sudt may bién dp : n = . Khi tai 1a dinh mdc :

kiSam COS @1 + Py + k2P;
1x2500x0,8

n = > = 0,948 . DO bién thién dién ap thG cdp phan tram
1x2500x0,8 + 30 + 1“x80

AUQ% = kt(UnR%COS(pt + Unx%Sin(pt) , VGi kt =1 ; UnR% = Un%COS(pn = ( Um .100%)(?—n
1dm n

)

U‘]n Rn Rnl‘m 0,62X1 1,35 i .
= (—.100%)(+—) =—100% = ————100% = 32% ; cosgp: = 0,8 ;
(U1dm )(%) Utdm 220 ‘
I1n
Ux% = Us%sSing, = (U¢.100%)(X—”) =(U¢.100%)(X—") = K 4099,
Utdm Zy Utdm Un Utdm
|1n
= %101’35.100% = 2,37% ; sing: = \/1—c032 0t = \/1—0,82 = 0,6 . The vao :
A% = 1(3,2%x0,8 + 2,37%x0,6) = 3,982% . Bigt : A% = UAUZ 100% . Suy ra :
2dm
0] 0,
AUy = A2 Voam _ 3982%X127 5 ey e AU = 127 — 5,06 = 121,04V
100% 100%
.. P ~, N , , A N 2 N N A , . U‘]dm 220
Bai 3 TruGc hét ta can tinh cac thong sb cua s¢ do thay thé gan ding : k= —— = ——
Usdm 127

=173 : R, = kR, = 1,73%0,1 = 0,3Q : Ry = Ri + R = 0,3 + 0,3 = 0,6Q : X» = kX,
= 1,73%0,083 = 0,250 : X, = X1 + X2 = 0,25 + 0,25 = 0,5Q : R’ = k?R; = 1,73%5,8 = 17,36Q ;
X: = k¥ = 1,73%5,17 = 1547Q . Tu so do ta tinh dugc dong so va thd cap quy déi :

= Iy = Us _ 220 _ 915A . Hé s6 cong

JRa +RZ+ (X +X1)2 (06 +1736)2 + (05 + 1547)°

sudt phia so cip : coser = Rn + R _ 06 +17,36

VR +RZ+ Xy +X1)2 (06 +17.36)% + (05 + 1547)2
0,747— tge: = 0,89 . Cong sudt tac dung va phan khdng phia so cdp : Py = Uilicose;
220x9,15x0,747 = 1503,71W : Q; = Pitges = 1503,71x0,89 = 1338,3VAR . Dong thi cdp :
l, = kI’; = 1,73x9,15 = 15,83A . Cong sudt tdc dung va phan khang clia tai : Pi = 1,°R;
15,83°x5,8 = 1453,42W : Q; = 1% = 15,83%5,17 = 129554VAR . Téng tr§ tai :
Zo= |RZ+X2 = 582 +5172 = 7,702 . Bign 4p trén thi : Up = 1,Z = 15,83x7,77 = 123V .
Uzgm —Ua 100% =M

2dm

Do bign thién thién dién ap thi cap phan tram: A% = 100% = 3,15%
Uigm _ 2400 _
Upgm 240

(a) Ry = Ri+ R2= Ry + K%R2 = 0,2 + 10%%2.10° = 0,40 ; X, = X1+ X2 = X1 + KXo

Bai 4 Hé so bien ap : k = 10
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