CHUONG 1

MACH DPIEN 3 PHA O’ CHE BO XAC LAP PIEU HOA

1.1 TOM TAT LY THUYET
1.1.1 Pinh nghia mach dién 3 pha

Mach dién 3 pha la mot hé thong ma nguén tac dong 1a ngudén 3 pha. Ngudn 3 pha gém 3
ngudn 1 pha hop lai, d6 14 3 ngudn stic dién dong c6 cting bién do6, cting tan s6 va léch nhau
vé goc pha 1a 120° duge ky hiéu la: ey, eg, o -

es(t) = Ex2sinwt (V) E, =E£0°
ep(t) = EN2sin(wt —120°) (V) o {Ez=EZ-120° (V) (1.1)
ec(t) = EN2 sin(ot +120°) (V) E, = E£120°

Ngudn 3 pha c6 bién d6 bang nhau va cac pha léch nhau 120° dugc goi 14 ngudn dién 3
pha d6i xtng.

1.1.2 Mach dién 3 pha déi xiing
Mach dién 3 pha d6i xiing 14 mach dién 3 pha c6 ngudn d6i xing, tai d6i xiing
(Z,=Zz = Z) va dudng day déi xtng (c6 tong trd cac pha dudng ddy va hoan canh cac pha
dudng day nhu nhau).
Mach dién 3 pha khong ddm bao mot trong 3 yéu t6 trén 14 mach dién 3 pha khéng d6i xting.
1.1.3 DPdc diém mach dién 3 pha déi xiing ndi sao-sao
- Trung tinh ctia ngudn va trung tinh cta tai ding thé véi nhau UO/ 0=0.
- Dong dién day vé tri s6 bang dong dién pha I; = I;.
- Hé théng dong dién, dién 4p 6 moi bd phan trong mach dién déu déi xiing.
- Quan hé gitta dién ap day va dién ap pha:
0y =B U,
. . con0
UBC = \/g UBeJSO (12)
U =3 Uge™
1.1.4 Dac diém mach dién 3 pha déi xing néi tam gidc - tam gidc
- Dién ap day vé tri s6 bing dién ap pha U, = Uy.

- Hé théng dong dién, dién 4p 6 moi bd phan trong mach dién déu ddi xiing.

- Quan hé gitta dong dién diy va dong dién pha:



IA = \/§ jABe_'jSOO
I =3 Igpe (1.3)
I =3 Igue

1.1.5 Phan fich mach dién 3 pha déi xiing va khéng déi xiing phu tdi finh

V6i mach dién 3 pha d6i xting, cac trang thai (dién ap va dong dién) 6 moi bé phan trong
mach dién déu doi xting, nghia 1a ching c6 tri s6 bang nhau va léch nhau vé thoi gian 120°.
Vi vay v6i mach dién 3 pha d6i xting, ta chi cin tach riéng 1 pha ra dé tinh, sau d6 suy ra
trang thai ctia cac pha khéc.

V6i mach dién 3 pha khong d6i xting, trang thai dong dién va dién ap & cac pha khong
d6i xting, ta khong thé suy ra trang thai cia cac pha ti mot pha nao d6 da biét. Vi vay vé
nguyén tic ta phai tach riéng ting pha ra dé tinh. Trong mot s6 trudng hop ta coi bai toan
nhu c6 nhiéu ngudn tac dong va ap dung cac phuong phap da hoc nhu: dong dién cac nhanh,
dong dién vong, dién thé cac nut...dé tinh. D6i véi mach dién don gian, ta thudng st dung
phuong phép dién thé cac nuat dé giai.

1.1.6 Cbdng sudt trong mach dién 3 pha
1. Mach dién 3 pha déi xting, ta chi cAn tinh hoéc do cong suat mot pha (thudng tinh cho
pha A) réi nhan 3:
S=388,=38U,0, =3Py +jQ,)=P+jQ (1.4)
Trong do:
P = SPA = SUfIf COS(pf
2. Muén tinh hoic do cong suit trong mach dién 3 pha khong déi xiing, ta phai tinh hosc
do cong sudt tiing pha riéng ré, roi cong lai:
Trong d6:
P:PA +PB +PC = UAIACOS¢A +UBIBCOS¢B +UCICCOS¢C
3. Déi v6i mach dién 3 pha 4 day tai ndi Y, ta c6 thé ding phuong phap 3 wattmet dé do
cong sudt nhu hinh 1.1.

- P6i v6i mach dién 3 pha 3 day néi sao hay tam giac ta c6 thé dung phuong phéap 2
wattmet dé do cong suét nhu hinh 1.2.
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Hinh 1.1: Do cong suit trong mach Hinh 1.2: Do cong suit trong mach
3 pha bang 3 wattmet 3 pha bang 2 wattmet



Téng cong sudt tac dung ciia 2 wattmet do duge:

P=Py + Py, = Re{UAC.jA }+Re{UBC.fB}

=Re{(U, ~Uc )4y | +Re{(Us -Uc ) dn |

= Re(U,.1 | +Re(Up.Iy | +Re(Uc I |

1.2 BAITAP GIAI MAU

Bdi tép 1: Cho mach dién 3 pha trong dé ngudn 3 pha
13 d6i xting hinh 1.3. Hdi khi khoa K déng va md, o
dong dién trong cac nhanh ctia mach dién c6 thay d6i

khéng? Chting minh bing biéu thiic?

Gidi: Dong dién trong cac nhanh cé thay d6i. Cu thé:

(1.6)

* Khi K déng UOO,:O

io_Ea__Es

A" Z, R+joL

_Ey _Ey

B Zs R

I :&: EC

"z, 1
JjoC

(% L R
eB R
—>) 0
eC C
—) !
K,
Hinh 1.3
* Khi K mé UOO, #0
_ EA 'Uoo’ _ EA 'Uoo’
A Z, R+ joL
i Eg -UOO, B Eg -UOO,
5= -
Zy R
i Ec-U,, Ec-U,y
o= _
Z¢ 1
JjoC

Bdi tép 2: Cho mach dién 3 pha nhu hinh 1.4. Biét nguén khong déi xting, tai d6i xing véi

cac sb liéu nhu sau:
U 45 = 3004/2230° (V)
Ucg = 450290° (V)
Z =30+ j30 (Q)
Tinh dong dién trong cac pha khi:
a. K déng
b. K mé
Gidi:

a. Khi khéa K déng ta c6 s6 &6 mach dién nhu hinh
1.4a. Lan lugt st dung dinh luat Kirchhoff 2 va 1 cé:

7 __Uap _ 3002230
b= -

: =10,165° (A)
VA 30+ j30

7 __Uap _ 3002230
b= -

: =10,165° (A)
VA 30+ j30

I, =—(Ig+1;)=11,82- /12,68 (A)
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b. Khi khéa K md, tit 2 véc to dién ap day U AR VA UCB ta chuyén vé thanh 3 véc to dién

ap pha: E,, Eg va E; nhu hinh 1.4b bing cach: E,
St dung luat Kirchhoff 2: i~ '@' -
[} .
EA—EB:UAB 0%._@]::}3_
Ec-Ep =Ucp I E
. L_@ <
Chon Ez =0 taco: Hinh 1.4b

E, =U,p =3004/2230° (V)
Eq =Ugg =450290° (V)
St dung phuong phap dién thé cac nit:

o _Ea+Eg _300V2230° +450290°
oo~ 3 - 3

Dong dién trong cac pha la:

=122,47 + j220,71 (V)

CE -Uy,  30042./30° - (122,47 + j220,71)

= =3,94-j4,23 A
A Z 30+ j30 J @)

.U '
i, -—00 _ 122,47+ 220,71 ~5,72—- j1,64 (A)
Z 30+ j30

i Ec-Ugy, _ 450£90° — (122,47 + j220,71)
¢ Z 30+ j30

=1,78 + j5,86 (A)

Bdi téip 3: Cho mach dién 3 pha nhu hinh 1.5. Tinh dong dién trong cac pha ctia mach dién
bing phucng phap nhanh nhat khi K déng va md. Biét:

e R
e,y =2204/25in100¢ (V) _@ —
ep = 220~/2 sin(100£ —90°) (V) ep L ,
ot 0 S
ec = 2204/25in(100¢ +90°) (V) o o
R=R, =100 (Q); C=100 (uF) _@ I}
L= 1000 (mH) K, R,
Gidi: Hinh 1.5
a. Khi khéa K déng ta c6 s @6 mach dién nhu hinh 1.5a.
E, =22020° (V) _
Ep =2202-90° (V) ~a I %
Eq =220290° (V) B, I Zy
0 _@ B R B — O,
Z,=R=100 (Q) A ,
Zp = joL = j100 (Q) _@ R
1 . jN Zy
ZC = _C = —]100 (Q) < | |
(0]
J Hinh 1.5a

Zy =R, =100 ()
St dung phuong phap dién thé cac nut:



1 1 1
E,— +Ep— +E.—
Az, Bz, "¢z,

Uoo=—1T 1 1 1
—_—
Zy Zg Zo Zy
22040()%”204—900 ,10+2204900 ,100
— J -J _ 0
= 1 1 1 1 110£180° (V)
— +
100 j100 —j100 100
E.-U 0 _ 0
i, - A 0o _ 22007 -110£180 _33 @)
Z, 100
E.-U _and _ 0
_EpUpo _220£-90"-1104180" _ ) ) )y
Zg 7100
E.-U 0 _ 0
i, - Fe~Uoo _220200°-1104180° _ ) 4y
Zq -j100
) U 0 .
i, - Yoo _1104180° ., B iz,
Zy 100 — R —1
b. Khi khéa K md s6 @6 mach dién nhu hinh 1.5b. o Ep | B Zp
— > | ] [0)
1 - 1 1
E +Ep— +E,—— Ec I, Z
U ~ A ZA B ZB (o} ZC iR ¢ —
L= Lt
oo 1,1t 1 Hinh 1.5b
Zy Zp Z¢
o 1 o 1 o 1
22020 .m+2204—90 “7100 +220£90". 100
_ J —J _ 0
- - - - =220.,180° (V)
vk S
100 ;100 -;100
E,-U 0 _ 0
i, - Fa Voo _22020"-2202180" _
Zy 100
E.-U on0 _ 0
i, - Pr Voo _2202-90"-220180" _ oy
Zg Jj100
E.-U 0 _ 0
i, - o~ Uoo _220290°-2202180° oo oo
Zq —-j100

Bdi tap 4: Tim s6 chi cac dong hé do trong s d6 mach dién hinh 1.6a (ndi tré déng ho do:
Z, =0; Zy =»). Biét: Dién 4ap day dit vao dau dudng diy ctia mach dién cho nhu do thi

hinh 1.8b; Z, =40+ j30 (Q); Zg =Z, =40 (Q).
Gidi: Tu d6 thi véc to hinh 1.6b, ta cé:
Uye =40020° (V); Uyp =400+ 7300 = 500.36,87° (V)
Vay 6 chi dong ho V, va V, 1a: Uy, =500 (V); Uy, =400 (V)



C 400V A +1

300V

Hinh 1.6a Hinh 1.6b

Gia thiét chiéu dong dién cic pha nhu hinh 1.6c ta sé cé:

. 0
fae = l;AC :%:10400 @)
C

_Uap _ 4004300 0 )

I =
AB "7z . 40+ 30

o _ 0_
Iy=I,p+1,4=10+1020° =20 (A) Hinh 1.6¢

Vay s6 chi dong ho A, va A, 1a: Ipe =20 (A); Lyppe, =10 (A)

Bdi tép 5: Dién ap quy dinh cho médi diy quan ctiia dong co khong dong bo 3 pha 1a 220 (V),
néu cho dong co lam viée trong lugi dién 380/220 (V) thi phai ddu dong co nhu thé nao dé
dong co lam viéc binh thudng? Chiing minh va vé so d6?

Gidi:

1. Cach d4u dong co & luédi dién 380/220 (V): Dau hinh sao.

. o U
2. Chiting minh: Khi d4u hinh sao ta c6: U, = \/§Uf - Uf =—4 = 380 =220 (V)
NERIINE]

Vi vay dién ap dit vao mot pha ding bang U,,, quy dinh cho méi diy qudn ctia dong co
do d6 dong co 1am viéc binh thudng.

3. So @6 d4u nhu hinh 1.7.

A g # A g #
B # = B # =
C# 4 C# 4
0* 0] #
i/

Hinh 1.8

Hinh 1.7 YY)
Bdi tap 6: Trén nhan hiéu cua mot déng co khong déng bo 3 pha cé ghi: A/Y - 220/380 (V).
Anbh chi hiéu ky hiéu dé nhu thé nao? Cach d&u dong co dé vao cac ludi dién 380/220 (V) va
220/127 (V), vé so do dau dong co?

Gidi:

1. Giai thich ky hiéu.



Ky hiéu A/Y - 220/380 (V) cho biét dién ap cho phép khi dong co dau A 1a 220 (V) va dién
ap cho phép khi dong co dau hinh Y 14 380 (V). Vay dién ap dinh miic cho cudén day ctia dong
co khong dong bo 3 pha 1a 220 (V).

2. Cach dau dong co 6 ludi dién 380/220 (V).

- Dong co phai ddu hinh Y.

- So @6 d4u dong co nhu hinh 1.7.

3. Cach dau dong co 6 luéi dién 220/127 (V).

- Dong co phai d4u hinh A.

- So @6 d4u dong co nhu hinh 1.8.

Bdi tap 7: Cho mach dién 3 pha nhu hinh 1.9. Tinh dong dién diy va dong dién trong cac pha

cua tai. Biét: )
E,

. Zaa A
E, =220 (V) " —
) 0 NN 7
Ep =220/ -45° (V) , AB
. E Z
E; =220135° (V) oM ¥ B Zg, []
\—/ | S— |
Zgp =Zaqp =Zgc = J2 () i, 2 Zps
Zsp =Zpc = Zca =30+724 (Q). @ —
Gidi: Hinh19 C
1. Chuyén tai méic hinh tam gi4c sang tai méc hinh sao nhu hinh 1.9a.
Zy=Zp="2¢ :Z_A:M:10+J’8 Q)
3 3
2. Tinh dong dién day.
i t Ep Y o
. Zap+Zy Zyp+Zp Zyo+Zs E +Ep+EpR
u, = = =173,33 (V)
0o 1 N 1 N 1 3
EA ZdA jA A ZA
—(o)——— 1
EB Zp I, B Zy
o+—(=D—rF— —1+0
E, V4 Z
_@ ¢ |—;1€ 'IC c :Cl_ Hinh 1.9a

Chon chiéu dong dién trong cac pha nhu mach dién hinh 1.9a cé:
E,-U
[ ="A "00 _733_ j733=-10,372-45 (A)
E,-U
p=—0 00 _ 367 11,89=1244/-107,14° (A)



E.-U
n=—0 00 _ 3674 /19,22 =19,57100,8° (A)

3. Tinh dong dién trong cac pha tai méic hinh tam giac:

Ly =14%a"18%8 _ 367, ;1 52-397.,2252° (A)
AB
Ipc = 162y ~1oZc _ j14 37 -10,37.290° ()
ZBC
1.2 -1,Z
Top =-C=C A4 - 367+ 8,85=9,58,112,5° (A)
ZCA

Bdi tép 8: Cho mach dién 3 pha nhu hinh 1.10. Biét:
E, =12020° (V); Ez =120£-120° (V); E, =120-120° (V)
Z, =50 (Q); Zy, = j75 (Q); Z,, =-j100 (Q)

a
Tinh céng suét tiéu thu trong mach dién 3 pha bing phuong phap do dong hd wattmet 1
va wattmet 2?
E,

a

v

Ep Ze,

0 _@ 2
) be c

EC

G |
Hinh 1.10

Gidi:
Cach 1: Bién ddi tai mac hinh tam gi4c vé tdi mAc hinh sao (hinh 1.10a):
Z 7 -J
Z, = ab%ca — 50(_ J]'O(_)) =40-j80 (©0)
Zoy + Zigg + Zg 50+ jT5— j100
ZZ '
Zy = Lafee ___ BOUTD)___ 44 o ()
Z,y+ 2y, +Z,, 50+ 75— j100
Zy—— Dot _JTBCII00) 90, eh (o
Zp + 2y + 2y, 50+ 75— j100

Chon ¢)O =0 ta co: Hinh 1.10a

_E,Y, +EgYp + EY,
B Y, +Y+Y,

¢0/



120;.%1204—1200#+12041200¥,
. 40 - 580 -30+ j60 120+ j60
Po = 1 1 1
—+ —+ :
40- 780 -30+j60 120+ j60

¢, =-375,98+ /216,32 (V)

CEr-¢y  120-(-375,98+ j216,32)

: =4,64+ 73,88 =6,047.,39,87° (A)
Z, 40 — j80

I

Ep-¢y  120/-120° - (-375,98 + j216,32)

- =6,7/-161,95° (A)
Zy -30 + j60

Iy

Ec—¢y  120/120° - (375,98 + j216,32)
Ze 120 + j60

I, =1,73-j1,8 =2,5/-46,15° (4)
P = Re{(120 -120,120°).(4,64 —j3,88)} — 431,98 (W)
P, =Re{Upc | = Re{(E - Eic) I
P, = Re{(1204 -120°-120,120°).(-6,38 + j2,08)} = 432,32 (W)
Cong suét tiéu thu cta tai la: P =P, + P, = 431,98 + 432,32 = 864,3 (W)
Kiém tra: P=I3R, + 3Ry + IZR, = 6,047%.40 + 6,7%.(-30) + 2,5%.120 = 865,95 (W)
Cach 2:

Ep
otS
E¢
Hinh 1.10b _O
-

_E,-Ep 120-120/-120°

I = =3,6+ 2,078 =4,16,30° (A
w ="z =0 J A)
) E._E 1900 _ 0
[ A 120/ 120. 1204120° _ o 10 g 771800 @
Zy, Jj75

. E.-E 0 _

I,=-"¢—A- 120412_0 120 _ -1,04-j1,8 =2,082-120° (A)
Z, —7100

Iy=1,-1I, =464+ j3,878 (A)
Ig=1,,—I,=-6,37-j2078 (A)
IC = jca _jbc :1,73—J1,8 (A)



Re(U,..I } = Re{(EA —Ec)jA}

e
[

{
P Re{azo 120.,120°).(4,64 — J3878)} 432,18 (W)
{

= Re{Uy, 1| = Re{(fip ~ E¢).Ip|

N,"U

P, = Re{(1204 ~120° 2120/ -120°).(-6,37 + j2,o78)} —431,9 (W)
Cong sudt tiéu thu cua taila: P =W, + W, = 432,18 + 431,9 = 864,08 (W)
Kiém tra: P=1I2%R,, =(4,16)*>.50 = 865 (W)

1.3 BAI TAP VAN DUNG

Bai tap 1: Hay xét xem cac hé théng ngudn stic dién dong 3 pha sau la nguén d6i xting hay
ngudn khong déi xing. Néu 14 hé thong nguon stic dién dong 3 pha khong doi xting, hay giai
thich tai sao?

e, (t) = 339c0s37Tt (V) e, (t) = 62208377t (V)
a. {eg(t) = 339cos(377¢t —120%) (V) b. {ep(t) = 622c0s(377t —240°) (V)
ec(t) = 339cos(377t +120°) (V) ec(t) = 622c0s(377t +240°) (V)
e, (t)=933sin377¢ (V) e (t) =170sin(wt +60°) (V)
c. {ep(t) =933sin(337¢ +240°) (V) d. {eg(t) = 170sin(et - 60°) (V)
ec(t) = 933cos(377¢+30") (V) ec(t) = 170cos(at —90°) (V)

Bai tdp 2: Cho ngudn dién ba pha d6i xting biét: eg(t) = 220+/2 sin(314¢+90°) (V) . Hay viét
biéu thiic stic dién dong tic thoi cia ngudn pha A va pha C?
Bdi tép 3: Cho ngudn dién ba pha d6i xting biét: e, (t) = 110+/2 sin(1007¢ —45°) (V). Hay viét
biéu thic stic dién dong tic thdi cia ngudn pha A va pha B?

Bai tap 4: Cho mach dién 3 pha nhu hinh 1.11a, trong d6 hé théng nguén dién ap 3 pha dat
vao mach dién cho nhu d6 thi hinh 1.11b; biét cac thong s6 cia mach dién:

Z, =40+ j30 Q); Zp =Zp =40 Q)
Yéu cau: Tim s6 chi cac dong hé do trong so d6 mach dién hinh 1.11a (Nbi trd dong ho do:

A .
Z, Ze @; C| 400V A
0
Z 300V
B;-’ Az :
B
Hinh 1.11b
Cc Hinh 1.11a

w

10



Bdi tép 5: Cho mach dién 3 pha nhu hinh 1.12. Biét:

e, () = 220V2sinwt (V)
ep(t) = 22042 sin(wt —120°) (V)
ec(t) = 2202 sin(wt +120°) (V)

Yéu cau:

1. Mach dién 3 pha hinh 1.12 1a mach dién 3 pha déi xting hay khong d6i xting? Giai

thich tai sao?
2. Tinh dong dién trong cac pha A, B, C.
3. Tinh dong dién day trung tinh I 0-

€a 30 20 70 j28Q
Y I} VY
g 3Q j2Q 17Q  j18Q
(0] Y Y\ |_|II O
IO
Hinh 1.12 l 30 20 170 G420
_@_: ] 11

Bdi tép 6: Cho mach dién 3 pha d6i xting nhu hinh 1.13. Biét:

Epy =6920° (V); Eqg =692 -120° (&V); E 40 =692120° (RV)

Z =600+ j450 () A I, a
A E
Yéu cau: . BA 7 VA
NP Eyc(¥ \
1. Tinh dong dién: I, I, I, . i 7
, . . C (D B_B0b —
2. Tinh dong dién: I,,, Ig, I, . \_/ECB i —
. . . ~Cc
mn .

Bdi tép 7: Cho mach dién 3 pha biét ngudén d6i xting, tai khong d6i xting nhu hinh 1.14 véi

cac thong so:

Ep, =72020° (V); Eqg =7202-120° (V); Eye =7202120° (V)
Z, =48+ jl4 (Q); Zy=16-j12 (Q); Z; =25+ j25 (Q)

Yéu cau: A o, a
1. Tinh dong dién I, I, I, . :
EBA
. . . . . . . Z, Z,

2. Tinh dong dién I, I, I, . Eu (¥ N\

I Z

c D— B _J* —
UECB I b
Hinh 1.14 Ce

11



Bdi tap 8: Cho mach dién 3 pha d6i xting nhu hinh 1.15. Biét dién 4p day ctia nguodn la A (V),

téng tré 1 pha cta tai: Z =75230° (Q).

1. Tinh s6 chi ctia cac déng hé wattmet W,, W, va W,.

2. Tinh cong suit tic dung cta tai 3 pha.

Y \
W, )*
, Z
* Z
-— |
Z
1
—_
Chu y: A lay bang 3 chit s6 cudi trong ma so6 sinh vién. Hinh 1.15

Bdi tép 9: Cho mach dién 3 pha khéng d6i xting nhu hinh 1.16 véi cac théng s6:
e, (t) = AN/2sin100¢ (V); ep(t) = AN2sin(100t —90°) (V)
ep(t) = A/2sin(100¢ +90°) (V)
R, =Ry =100 (Q); L=1000 (mH); C =100 (uF)

Chu y: A 14y bang 3 chit s6 cudi trong ma sd sinh vién.

Yéu cau khi khéa K maé: e4 R,
e o
1. Tinh dién ap Uo’o . e I
. v g ~ 0
2. Tinh dién ap trén tai: U,, Ug, U, . 0 _@ c
€c
—>) i
K Ry
o ——
Hinh 1.16
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