Mach ba pha

3.7.1 Mach 1 pha va mach ba pha .

3.7.2 Phan tich mach ba pha ddi xing .

3.7.3 Phan tich mach ba pha bat doi xing .

ECA-Ch3.7_3 phase Circuit
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. Single-phase alternatar
a) Mach mot pha : a i) ”QP’*SFE*“J
+ W'ng'lﬂg w'l_lngiﬂgé
% Trén nguﬁn: efi) . u@g || ﬂT ( . > rm
Taily - X
e)=E,cos(@r) | ;
1(t)=1_ cos(wt — @) 0 4

< Cong suit phat cua nguon:

p(t) = % E 1 cosep+ % E 1 cosQwt-@)

> Cong suit phat cé gia tri am. ——

> Khong dung 1 pha truyén csuat di xa.

ECA-Ch3.7_3 phase Circuit
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Mach ba pha:

. Three-phase alternatar A B O
A X4 MP 3 pha: By . C‘f + + +
5 kx;ﬂdmg wmt@ i
2a 3a : - - _
< S¢ do tuong s | A
A § wmdmg wmdmg :
duong 3 nguon | 4. A
- w—fr‘ﬂ“— . JT‘ET‘—-G
ap - :
. winding N wmdlr‘lg
* A A2 1N 3b e
* Tanso la : ! : p m N m e,(t)
a A ¢
f— p.n C. 5.

60
(p: sO cdp cuc, n: vong/phiit)

** Sdc dién dong va
Gocléch pha :

= wb_(oc =

e (=U x/zcos(a)t+goa
e, (t) = Up\/zcos(a)t +@,)
e.(t)= Up\/zcos(a)t +@.)

_ 27 1900
3

N

CuuDuongThanCong.com
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_gaURITRITRE
rea(t)=Up\/§cos(a)t) E.=U,£0°
te,()=U V2 cos(@t—120°)  {Ev=U,Z-120°
ec(t):Up\/zcos(a)t+120")E,Cilrcuit E. = U £120° 4

CuuDuongThanCong.com
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A

D61 xitng thi tw nghich :

D61 xitng thi tu nghich (negative sequence) (cba) :

CuuDuongThanCong.com

\

Ea
». .........
rea(t)=Up\/§cos(a)t) E.=U,£0°
Ye, ()= U, 2 cos(wrt +120°) Ey = U, Z+120°
e, (t) = U, N2 cos(@r —120°) , greur | Ec = U, £ —120° 5
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<+ Ghép néi ngudn ba pha:

= Cé hai kiéu : Ghép sao (Y) va Ghép tam giic (A).

= Trong ki€u ghép sao, N 14 di€ém trung tinh ngudn.

ECA-Ch3.7_3 phase Circuit
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________ - P TTEEEEEN

' ' (I = . -
I | " ] EEEEEEEEEEEEEEEEERE ===
” | | || a— ;
| L] [
. | ' [Za | - :
| | I 1 i []
b——Zy|—¢ ' || b——1 Z)|c : ;
I | I i (] ]
! ' "N b— i
i i .
‘ | 0 : ' | ¢ — X
' [ { [ ] i : :
Load | ; Load : ‘ '

= Trong kiéu ghép sao, O 14 diém trung tinh tai.

= Tai doi xirng (symmetrical) n€u ba tré khdng giong nhau ;

bat doi xitng néu ba tré khang khic nhau .
ECA-Ch3.7_3 phase Circuit
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Ciac s¢ do mach ba pha co ban :

< C6 550 do chuan : Y-Y 4day; Y-Y3day; Y-A;A-Y;A-A.

ECA-Ch3.7_3 phase Circuit
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Xét so do Y-Y 4 day :

“» 3day pha, 1 day trung tinh.

< Pién dp pha : Ap trén méi ~ 7, (’ +}

cudn day (v6i nguon) ; hay trén
moi tré khang (véi tai) .

=) Ap pha tii: { Uao; Uvo; Uco}
* Vidu do 4p pha cua tai . =
> Module cua dai luvgng ap pha

nguon trong hé nguon déi xing
la tri hi€éu dung ap pha U

ECA-Eh3.7_3 phase Cird\ y

CuuDuongThanCong.com

LO-tmle
Eg .
t Uwo -
i
f L4 uzy—ﬁﬂ
+ E}m -
i
= 4 E: EJ—TLI'F—ZY—I'
E. + I}c{? -
in
E N
fit N - ) A
| 1107 |
ACV
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(oM N 9



http://cuuduongthancong.com

Dién ap day :

, < A a Ix
" Ap gitira 2 day pha trén nguon = S
hay trén tdi. ‘ lffaa * Va0 -

{ A 20 . . . B E:IE‘.!E :TJ EH
= Ap day tai: {Uab;UbC;Uca} N E,g,( )i i 2: I

o, t Upo -
> Mod \ ' ap da l_ ;

L ule cua Adal lti()’ng jl.p (jlay L 1L il
nguon trong hé nguon doi xung é,,.@ A R
1a tri hiéu dung dp day U, : mjt o
thong so diac trung cho 3 pha. ) X ‘

* Vi du do 4p day ngudn . == ‘ 380.4 ‘
ACV
I COM V
ol N N
ECA-Ch3.7_3 phas
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= Dong diy la dong trén cacday di. ==) {],;Is;Ic}

= Module cta dai lwgng dong diy trong mach 3 pha doi xing
la tri hi€u dung dong day I, .

T ATI

C A LE_EA

ol

* Vi du do dong day :

oy

ECA-Ch3.7_3 phase Circuit
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Dong pha :

- {iab; ibc; 1021}

= Dong qua cac tré khang pha .

= Module cta dai lwvgng dong pha trong mach 3 pha déi xing
la tri hi€¢u dung dong pha I .

* Vi du do dong pha cua tai A:

o

b

C

ECA-Ch3.7_3 phase Circuit

CuuDuongThanCong.com
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= N&u tai noi hinh Y, dong day la dong pha .

= Né&u tai noi hinh A, 4p day 1a 4p pha.

= Cac dai lwgng U, va I, dic trung cho hé 3 pha , vi chung
doc 1ap vdi viéc noi sao hay tam gidc

ECA-Ch3.7_3 phase Circuit

CuuDuongThanCong.com
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a) DPinh nghia

Mach 3 pha dé61 xi&ng (balanced three-phase system)

4

Néu:

Hé nguodn va tai ba pha déu la doi xiing

ECA-Ch3.7_3 phase Circuit

CuuDuongThanCong.com
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|
:
|

= Tinh do6i xiing (thuin-nghich) dugc quyé&t dinh béi ngudn 3p.
= Ap pha va diy ciia hé ngudn 3 pha ddi xing :

E, = U/ E. = U0
E, = U /-120° f, = U120
E. = U1 g = U2l
Upgc U, = U,/300 [U G, = Upam
: I'.IEC = Uyl A ]jm: = My L3
iz ]jm = Uy 150 ij = Uy 1ol
a ABC n CBA

= Mot hé dong-ap bat ky ciing doi xitng == Chi gidi 1 pha

ECA-Ch3.7_3 phase Circuit
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" Xét 56 d6 Y-Y 4 day ddixing (=2
E

, 4p pha hiéu dung ciia ngudn

la U .
P
. N (_ +}
Co: Ea = UPZOO .é'_.!,

= VGi thé nit CM dugc @, = @y ._@

=> Piém O ndi v6i N .

== Giai doc lap tung pha.
= Giaipha A = Cac pha con lai

===) Phuong phap so d6 mét pha .

ECA-Ch3.7_3 phase Circuit

CuuDuongThanCong.com

Zd4 o Zy
i -
+ U:‘.Iﬂ —
i
‘E L4 E—I-H—ZY—HQ
* I}m -
i
Ec + E:T-:.'ﬂ -
i
ZH IN

16
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N A a
a) Lap so do 1 pha (thuong pha A). Zdj—
I.J'i +
: U Z0° - : ) .
s =——; U =2Z,.14 Eq Zy| Va0
Z,+7Z, l _
b) Suy ra cac dai lugng (hé abc) : N o
< Ig =Iae " < Ubo = Uao e '? T‘E_."‘_Ev
IC = IA ej120° \UCO — UaO .ej12()0 . l :!b
) L'-I;.!ﬂ E IH 7 O
P — |— "I:"_-
¢) Xac dinh ap diy trén tai 3 pha : o
(. ) ch
. . 30° Uw. = U, .e—j120" l T
Uab = UaO .\/g.eﬂo i . ° . ° -—ln—h-—+ 5 Ii ZY—I
kUca — Uab .ejlzoo 17

CuuDuongThanCong.com
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Nhin xét mach 3 pha d

i. Dong trén diy trung
tinh biing 0 .

ii. Gia tri Zy khong ton tai
trong s¢ do 1 pha .

iii. Bai todn khong thay doi néuZ, =0,

hay Z, =« (hé Y-Y 3 day doi xing) .

ECA-Ch3.7_3 phase Circuit 18
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e;) NéuzZ,=0:

£ s |
= Tinh cac | ' 0 Zy, “
dong pha Lab = Vs = Yy B 1,
g p * Z Z N - ,EJ z‘&
2 2 Ep Ipe
. . . . ' . Z,
[ =E =Lp.1./—120F|| L =% =1 .12120° c i
A ZA E".: (4

*Dongday A: T, =310
= Cdc dong day con lai xac dinh theo quan hé déi xing.

' C —i120° ' ' 1120°
=> Jg=Ir.e’ Ic =14 .
ECA-Ch3.7_3 phase Circuit 19
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B
N’T@ — 74 Z,
Ep
Z,
C i l
- C_;.\‘ - Zd :E_ »
E._»_-\-j ¢

= y

ZA

ZY:?

= X4dc dinh dong day theo s¢ do 1 pha.

* Suy ra dong pha tu dong day :

ia — .
NG

ECA-Ch3.7_3 phase Circuit
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74
- + f Zd
Ep
o—@—g Zd
Ee
1 30°
Ia .6
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< Cong suat trén cac pha nhu nhau.

P, =P, =P,

QA:QB:QC

< Cong suat tic dung va phan khiang cua hé tai 3 pha khi tai

ndi Y hay noi A :

P = \/g.Udld.oosgo Q= \/é.Ud.Id.singp

A A’ o A o p/ A ®
% Cong suat biéu ki€n cua hé tai 3 pha :

S =3U1 =+3U,[,

ECA-Ch3.7_3 phase Circuit

CuuDuongThanCong.com
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A Watt Meater 1 Watt bMeater T
— t”!fr"*f-:} — Lg—e t"‘!/:‘:*j ﬁ
“F 313{'1?{% _{i‘ L Z n l{: Balanced
C .
— —eo— Lj—e “—
MNeutral
& >

= Cong suit phat cia nguon 3¢ :|| = Cong sui't tiéu thu cta tai 3¢ {

P, = 3%(s6 doc W,)

P = 3*(s6 doc W,)

ECA-Ch3.7_3 phase Circuit 22
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G
‘j@ b | Balanced
—e—

load

Usn

= S6 doc trén Wattmeter3 : V\é ZUBCI A OOS(9OO —(0) =UdId SiIl(D

= Cong suit phan khing tiéu thu cua tai 3¢ : Q = \/5\7\73

ECA-Ch3.7_3 phase Circuit

CuuDuongThanCong.com
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Hiéu chinh coso (p.f) mach 3¢

< Hé so cong suat coso (p.f) dinh nghia :

COSQ =

P

P —
J3U I,

S

<+ Hé s6 nay ciing dugc hiéu chinh bing tu.

ECA-Ch3.7_3 phase Circuit

CuuDuongThanCong.com
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f =60Hz, |V, |=34.5kVrms. Required: ptf =0.941eading
::1 + e—| Balanced
Qold — 15.02 MV&I’ Balanced B load
P =18.72 MW three-phase |-= 3 E 24 MVA
~ c _
P01d =13.72 MW B c i c r {_T_ lagging
pt . =0.94 leading —T | T 1T T
Neutra
AQ=-6.8—15.02=-21.82 MVar
- Qnew B _6.8 ar - Qper capacitor — _7273 MVEII'
, 34.5 34.5x10° Y
Y_ . :—k — X s == X X X
connection = Vi, \/5 Vrms 7.273%10° =27 x60x C ( NE )
=) C=486uF

(Trich slides cuia GS. Jame D. IE¥RIGR3.7_3 phase Circuit

CuuDuongThanCong.com
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Phan tich mach 3 pha bat d

a) Dinh nghia

Mach 3 pha bat doi xitng (unbalanced three-phase system)

4

Néu:
Hé nguon hoiic tai ba pha 1a bat doi xing

ECA-Ch3.7_3 phase Circuit

CuuDuongThanCong.com
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el T —

A a l.-'\ [ :
< Pién ap pha hiéu dung cua ?@—‘ | |
nguonla U, . : B p iy :

N A 17 - !
* V6i thé& niit ta CM dug & il
** V@i thé nut ta c: i !
. iy ¢ °C| |
¢ E.Y, +Ev Y; +Ec Y, i L Load 1
p— = N
Y, + Y, + Y. +Y, 5
1 ] :
Y — Y =
Y247, P 747
1 1
Y. = Y, =—
Z,+7 N
< Va do thi vecto:
ECA-Ch3.7_3 phase Circuit
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= Xac dinh d¢ léch trung tinh
tai so véi trung tinh nguon

Ea YA +EbY +ECY

Y, + Y+ Yo+ Yy

= Xac dinh cac dong dién day :

oty )

= Xac dinh ap pha trén tai 3 pha

(Ec UON) ;iNZiA+iB+iC

UaO—IA.ZA ,Ubo —IB Ly ,Uco —Ic L

: Xéc dinh ap day trén tﬁl :

U b= U o—Uno = —
4 4 ch b(% 3 ggse &ircui UCO UaO 28

ECA-Ch3
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- o

A a l.-l I I
= Dong trén day trung tinh ﬁ'a( e —%a |
huong =0 : i |
t ll’O’Ilg 0 . . : . N ( ) B Zq b L I 75 I

In =Ia+Is+Ic Ej . |

c . |

.7@_._:.1_-—-_7_2,3 ﬂh :
= Gia tri Zy Anh huéng nhiéu dén | ™ : . Load | |
két qua bai toan. — |7y

= N&u Zy = 0 : giai doc lap ting pha.

= N&u Zy = o (h¢ Y-Y 3 day bat doi xitng) : chi can thay Yy =
trong cac cong thiic trén.

ECA-Ch3.7_3 phase Circuit 29
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BT

C T

@

(ws]
O omp——=3

g O>P
L

m
=

ECA-Ch3.7_3 phase Circuit
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= B chi thi thi tu pha ¢6 2 loai : dung tu (hinh v€) hay cudn diy.

= Tu hay cudn day phai |a
c6 gia tri thoa:

R=0oL=1/0C

(0=100x)

* Phin tich hoat djng
va thi€t k& bo chi thi o =

nay dua trén PP dich

-

A‘[I:]]—[:I

B A1

C -

chuyén trung tinh mach
Y-Y 3 day bat doi xiing .

ECA-Ch3.7_3 phase Circuit
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Nguyén Iy bo chi thi

- D) léch trung tinh : Ugy = (<0,2+0,6).U. |
’ B LT
= Pién ap trén cac pha: o
Uso = (Ea—UON) = (1,2-0,6).U, al 8l c
N s | -
Uso —(Eb—UON)—(—z—]2+O,2—J0,6)Up ot T R>R
Uso =(~0,3—1,466).U, 0

Uco =(EC—UONj :(—;+ iB4+0,2- jO,6)Up — (-0,3+0,266).U,

=) U, =0,3 +1,466> U, =1,5U, ;U =4/0,3*+0,266* U, =0,4U,

ECA-Ch3.7_3 phase Circuit 32
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AL

BT

C T

=
=]
g

O >»

ne]

On-—ﬂ

]
==
=

* Loai dung tu:

DPen B sang hon = Hé ABC

Den C sang hon = Hé CBA

* Loai dung cudn day thi ngugc lai .

ECA-Ch3.7_3 phase Circuit

CuuDuongThanCong.com
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Tﬁi bﬁ,t dﬁ,i Xl,l’

o

Po duge I, =3 (A); ;=4 (A) ;1 T A
=4 (A) . Xdac dinh s6 chi cia ampe T
mét ? v — 1 !
- L i
Giai B
. . . . L -
@ Tacé: In=Ia+Is+Ic < -

AP Z—120° A20°
5 B B s g4 304400
R JXe JXe

=> [y =5/-531°

“* Ammeter chiS A .
ECA-Ch3.7_3 phase Circuit 34
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< Dudng diy 3 pha ly tuong (Z,=0) :

= Tinh dong pha . A g_li_s\ St
. Fy : L:p :

' Uas U, Z30° o .
L = = B blp| |
L,y Z sz . : .

Ep : :

- U -N ) UA5 l :
Z, Ze, ;

» Dong day : iA:Lb_La 1]3 Zibc_iab ic :ica_ibc

ECA-Ch3.7_3 phase Circuit 35
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"=PoitaiAve Y: - I : '
: ab :
* : zﬂB ]
’ ° N A B b IH i :
= Xac dinh dong day. —Zg——+——vp, 7.
! I A :
! i
, ° , v 2 e i e if_" : ZBC I[“ﬂ'l :
= Xac dinh ap pha cua tai. -2y} —or——ae :
c  Load .
T S Adpq alii 7
= Xac dinh ap day cua tai. e Zdf———1%a
I i
. | [
I, l
s 7, o [Zgl ¢
= Xac dinh dong pha qua tai tam giac. . .
& | 1
Ici — |
E—_Zd —-E»—nr'i | |ZC| a-:
+ Load
ECA-Ch3.7 3 phaseCircuit| = ==« —« —
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Luu y khi giai mach 3 p

= Ngoai cac phuong phap trén , mach ba pha ciing cé thé giai
bing cac phuong phap dong nhianh , thé nit, dong mac luéi ,
s¢ d0 Thevenin-Norton ... nhu' é chuong 3.

ECA-Ch3.7_3 phase Circuit 37
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“* Xac dinh cac dong va vé do

thi vecto ?

Ic

+lan. Jee .

Usc

Ta .
A i
s
e e M ’
Giai . . .
C Iy 1
ic
= Chon: E, =UPLO° , ta co:
= Vé: Uag; Usc:; Uca
= Ve Iab; Ibc; Ica
=ve: la;ls;lc
ECA-Ch3.7_3 phase Circuit 38
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i. Phuong phap 3 Wattmeters:

= Moi wattmeter do cong suidt moi pha.

= PPnaychicé 1sedo. A

= Cong sudt tai 3 pha :
P=P, +P, +P.

MOTOR

* Dung dugc cho cac
loai mach 3 pha.

= P4i thi ty ngudn : s6 chi khong doi.

= N€u 3¢ doi xing : chi E%iﬁ'n nhau. %
A-Ch3.7_3 phase Circuit
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= Cong suit tai 3 pha :

P=P_,+P,

A
.
B
L
C
-

= C6 3 so do dung 2 wattmeters.

* Cudn ap chiu dung ap cao.
= Chi diing cho so do 3 day.
= Poi thi tu ngudn : sé chi hoan vi.

ECA-Ch3.7_3 phase Circuit
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Xét so do pha B chung : - Ia TR
B
& o—mmm—+ MOTOR
* Chon: Uyy = Upgo" ¢ Ic

= Uas = U, £30°; Ucs = U, £90°

In=1/—¢; Ic =1,/120° — ¢
= Chi s60 méi wattmeter:

P, =U,L, cos(¢p+30°)

P., =U,I, cos(p—30°) Usn

ECA-Ch3.7_3 phase Circuit 41
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i.

iil.

iv.

Khig=0: P,,=P

Khi o =+ 60°:
P,g hay Pcg=0

Khip > 60°: P,z<0

Khi -60° < ¢ < 60°:

P,gva Py >0

P,. =U,I, cos(¢+30°)

P, = U, I, cos(¢p—30°)

ECA-Ch3.7_3 phase Circuit
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. ) |
e Dung chi s6 PP 2 |

Xac dinh goc pha cua tai 3¢ :
P, :% P(cos30° —sin30° tan )

Py =3P(1-—tgp)
Py =3 P(1+=tgp)

P,. =U,I, cos(¢+30°)

N o7 Y K 1 Y

P, = U, I, cos(¢p—30°)

P._p
= | tg(p) =3B 28
Py +P

Néu 3 pha thit tw nghich : thém diu — vao cong thic tgo.

ECA-Ch3.7_3 phase Circuit
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