Chwong 4: MACH DIEN 3 PHA

4.1/ Tong quan vé nguon ap 3 pha can bang:
4.1.1- Dinh nghia:

Nguon ap 3 pha can bang (hay ngudn ap 3 pha doi xung) 1a tap hop bao
gom 3 nguon ap xoay chicu hinh sin: cung bién dg; cung tan so; 1éch
pha nhau tirng d6i 120°.

1.0 Phase 1 Phase 2 Phase3

Do thi biéu dién cac pha trong dong dién xoay chiéu 3 pha
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4.1/ Tong quan vé nguon ap 3 pha cian bang:

4.1.2- Phan loai:

Tuy thudc vao trang thai Iéch pha thoi gian gitra cac
nguon ap trong hé thong, ta phan lam 2 loai:

> Nguon ap 3 pha thir tu thuan

> Nguon ap 3 pha thir tw nghich
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* Nguon 4p 3 pha thir tw thuin:

- Ngudn ap 3 pha thit tu thuan co biéu thtrc tire thoi:
V. (t) =V, ~/2.sin( at)
V, (t) =V, ./2.sin(et —120°)
V. (t) =V, .~/2.sin(et — 240°)

Cdc nguon dp xoay chiéu: V., V.,V theo thu tw
lan lwot chdm pha thoi gian 120°.
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- Ngudn ap 3 pha tht tu thuan duogc biéu dién theo
dang phtrc hi¢u dung:

V, =V £0°
V, =V, £ 120"

V, =V, £ — 240"
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- Cac vector phase biéu dién ngudn ap 3 pha thi tu
thuan:

=
______

HINH 4.1: Cac vector phase biéu
dién nguén ap 3 pha thwr tw thuan
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* Nguon ap 3 pha thi tu nghich:

- Nguén ap 3 pha thi tu nghich ¢ biéu thtrc tirc thoi:
V. (t) =V, ./2.sin(at)
V, (t) =V, .v/2.sin(at +120°)

V. (t) =V, ~/2.sin(at + 240°)
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- Ngudn ap 3 pha tht tu nghich biéu dién theo dang
phurc hiéu dung:

V, =V £0°
V, =V, £120°

V, =V, £240"
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- Cac vector phase biéu dién ngudn ap 3 pha thi tu
nghich:

-
m
______

HINH 4.2: Cac vector phase biéu
dién ngudn ap 3 pha thu tu nghich
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4.1.3- Cac phwong phap dau nguon ap 3 pha cén
bang:

4.1.3.1) Nguon ap 3 pha dau Y:

- Mu6n thuc hién so d6 dau Y, ta can tao diém noi
chung cho ca 3 nguodn ap. Piém chung cua 3 nguon
ap duogc goi 1a trung tinh ngudn. Piém chung nay 1a
giao diém 3 dau cua 3 ngudn ap cung dau.
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HINH 4.3: Céc phwong phap biéu dién so dd Y cho ngudn &p 3 pha.
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- Nguon ap 3 pha can bang dau 'Y co 6 gia tri dién ap
duoc phan thanh 2 nhom :

+ Dién ap pha : 1a dién ap xac dinh gitra moi dau a,b
hay ¢ dén trung tinh n

+ D1én ap day : la dién ap xac dinh gitta 2 trong 3
dau a,b,c
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- Bién ap pha chinh 13 4p cua cac nguodn ap trong so
doY,taco:

V,, =V, =V, £0°
V,, =V, =V, £ —120°

V,, =V, =V, £ —240°
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- Cac ap day phtrc cua nguon 3 pha thr tu thuan dau
Y co dang:

V,, =V, .4/3230°

V,,, =V,./32 90"

V,, =V /32— 210"
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- Tom lai, v&i nguodn ap 3 pha can bang thir tu thuan:
+ Bién d6 cua dién ap day gip~/31an bién do cia dién
ap pha hay gia tri hiéu dung cua dién ap day gap v/3
lan gia tri hiéu dung cua dién ap pha.

+ Khi so sanh goc 1éch pha gitra dién ap pha va dién
ap day (c6 chi s mo dau giong nhau), dién ap day
sdm pha hon dién ap pha 30°.
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- Bién ap pha chinh 13 4p cua cac nguodn ap trong so
doY,taco:

V,, =V, =V, A0

V,, =V, =V, £120°

n—

V,, =V, =V, £240"
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- Cac ap day phtrc ctia ngudn 3 pha thit ty nghich dau
Y co dang:

V., =V, 32 —30°
V,,, =V, /390"

V,, =V, /32210°



Chwong 4: MACH DIEN 3 PHA

- Tom lai, v&i ngudn ap 3 pha can bang thir tu nghich:
+ Bién d6 cua dién ap day gip~/31an bién do cia dién
ap pha hay gia tri hiéu dung cua dién ap day gap+/3
lan gia tri hiéu dung cua dién ap pha.

+ Khi so sanh goc 1éch pha gitra dién ap pha va dién
ap day (c6 chi s mo dau giong nhau), dién ap day
cham pha hon dién ap pha 30°.
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4.1.3.2) Nguon ap 3 pha dau A :

HINH 4.8: Cac phuong phap biéu dién so d6 A nguén ap 3 pha
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Trong so d6A , nguon ap chi cé duy nhat dién ap day.
Trong truong hop nay, 4p day ctia nguon chinh 1a céac
dién ap cua nguon ap xoay chiéu hinh thanh so d6 A

. G1a su 3 nguén ap tao thanh so doA 1a thi tuy thuan,
ta suy ra cac ap day cap deén tai la:

V, =V,, =V, 0"
V, =V, =V, £ —120°

V, =V,, =V, £ - 240°
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4.2/ Phwong phap gidi mach dién 3 pha can b?ln:

Mach 3 pha dugc go1 la can béng kha:

- Nguodn ap 3 pha cap dén tai 1a ngudn 3 pha can bang
(dau Y hay dau A)

- Tai 3 pha can bang, tai dugc dau theo dang Y hay A
(Tai 3 pha duogc goi 1a can bang khi: tong trd phirc
clia cac tai hoan toan giong nhau hay cac tai c6 gia tri
tong trd bang nhau; hé s6 cong suat clia cac tai bang
nhau va cung tinh chat).
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4.2.1- Trueong hop ngu(‘“)n Y-tai Y:

lcC Edn INn J

— -

HINH 4.9: Mach 3 pha can bang, nguén Y tai Y.
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- Muén xac dinh gia tri dong va ap dit ngang qua 2
dau moi tai, ta 4p dung phuong trinh dién thé nut tai
nut N khi chon trung tinh n lam nat chuan.

- Thay mach 3 pha can bang nguon Y tai Y bang 3
mach 1 pha:
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HINH 4.10: Thay mach 3 pha cén bang, nguén Y tai Y bang 3 mach 1 pha.
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- Dong dién tor ngudn cung cap vao cac phu tai dugce

xac dinh nhu sau :

P

T Zy+2Z,

|b.B:_Vb_
L, +Z,
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- Pién 4p dit ngang qua 2 dau tai moi pha dugc xac

dinh theo cau phan ap :

V.. =Z.i, _ZVa_
Z, +7,

Y

Vo =7 j. =—2t''b
BN t""bB Z —|—Z
V. =27, _ZV_
Z, +2Z,
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- Cong suat tiéu thy trén tai 3 pha can bang :

S;, =(3V,.1 .cosp) + J(3V,.I.sIn @)
(\/d — \/gvp)

- Cong suat tac dung trén tai 3 pha can bang :
P, =Re(S;,) =3V, .1 .cosp = \@.Vd 1,.cosp
- Cong suat biéu kién :

Q,, =IM(S,,) =3V,.1,.sinp =+/3V,.1,.5in ¢
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4.2.2- Truwong hop ngu(‘“)n Y-tai A ;

HINH 4.13: Mach 3 pha can bang, nguén Y tai A.
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Pé giai mach trén, ta co thé ap dung mot trong cac
phuong phap sau day :

- Bién doi tir dang A sang dang Y; chuyén d6i mach
dién vé dang nguon Y tai Y dé tinh toan cac thong so.
Sau cung chuyén doi cac gia tri tinh toan duoc trén
tai Y vé cac gia tri tuong duong cho tai A .

- Giai tryc tiép bang cach ap dung phuong trinh dong
vong.
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4.2.3- Trueong hop ngu(‘“)n A -tdi Y:

HINH 4.19: Mach 3 pha can bang nguén A, tai Y.
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Pé giai mach trén, ta c¢6 thé ap dung mot trong cac
phu:()’ng phap sau day :

- Bién doi nguon ap 3 pha can bang tu’ dang A sang
dang Y ; dé chuyén doi mach dién vé dang nguon Y
ta1 Y.

- Giai tryc tiép mach dién bang cach ap dung phuong
trinh dong mac luéi.
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4.2.4- Trueong hop ngu(‘“)n A - tai A

HINH 4.21: Mach 3 pha can bang nguon A, tai A.
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Trong truong hop nay, ¢ thé ap dung mot trong cac
phuong phap sau dé giai mach :

- Giai tryc tiép mach dién dung phuong trinh dong
mac ludi.

- Gitt nguyén nguodn ap 3 pha dang A va bién doi tai A
sang dang Y; dua bai toan vé truong hop nguon A tai
Y.

- Bién d6i nguon ap 3 pha tir dang A sang dang Y ;
oiir nguyen tai dang A ; dua bai toan vé truong hO’p
nguon Y tdi A
- Bién d6i ca nguon va tai tir dang A sang dang Y ;
dua bai toan veé truong hop ngudon Y tai Y.
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Trong trudng hop nay, cé thé ap dung mot trong cac
phuong phap sau dé giai mach :

- Giai truc tiép mach dién dung phuong trinh dong
mac ludi.

- Gitt nguyén nguodn ap 3 pha dang A va bién doi tai A
sang dang Y; dua bai toan vé truong hop nguon A tai
Y.

- Bién d6i nguon ap 3 pha tir dang A sang dang Y ;
gift nguyén tai dang A ; dua bai toan vé trudng hop
nguon Y tai A
- Bién d6i ca nguon va tai tr dang A sang dang Y ;
dua bai todn veé truong hop ngudn Y tai Y.



