CHUONG 3: MACH BIEN 3 PHA

CHUONG 04
MACH DIEN 3 PHA

4.1. TONG QUAN VE NGUON AP 3 PHA CAN BANG
4.1.1. DINH NGHIA

Nguon ap 3 pha can bang (hay nguén ap 3 pha dbi xirng) 1a tap
ho’p bao gdm 3 ngudn &p xoay chiéu hinh sin: cung bién d6; cung tan
sé; léch pha thoi gian tirg déi 120°

4.1.2 PHAN LOAI
Tuy thudc vao trang thai Iéch pha thoi gian gitra cac nguén ap
trong hé thong, chung ta cé:
4 Ngubdn ap 3 pha the tw thuan.
4 Ngudn ap 3 pha th tw nghich.
Xét ngudn ap 3 pha sau day:

v, (t) = Vpv/2.sin(ot)
Vp (1) = Ve v 2.5in( 0t —120°) (4.1)
(1) = Vp/2.5in( 0t - 240°)

Cac ngudn ap xoay chiéu: Va; Vb; Ve theo thir ty lan luot cham
pha thoi gian 120°. Bwoc dinh nghia la ngudn ap 3 pha tha tw thuan.

--------- Ao
g Vc
120° X Va Va
~—"120° " "
Vb ] Ve
HINH 4.1: C4c vector phase biéu HINH 4.2: C4c vector phase biéu

di&n ngudn ap 3 pha th tw thuan di&n ngudn ap 3 pha thi tw nghich
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Ngudn ap 3 pha thr tw thuan dwoc biéu dién theo dang phirc
hiéu dung:

Va =V, £0°
Vo=V, £-120° (4.2)

Ve =Vp £ —240°

Cac vector phase biéu dién ngudn ap 3 pha th tw thuan duoc
trinh bay trong hinh 4.1.
Twong tw, nguén ap 3 pha thir ti nghich gdm cac ngudn ap xoay
chiéu: va; vp; V¢ theo ther tw lan lwgt nhanh pha thoi gian 120°. Nguon
ap 3 pha th tw nghich c6 biéu thirc tire thoi nhuw sau:

v, (t) = Ve v/2.5in(ot)
Vo (£) = Vp-v/2.sin( ot +120°) (4.3)
ve(t)= Vp.ﬁ.sin(mt + 2400)

Ngudn ap 3 pha th tw nghich dwoc biéu dién theo dang phirc
hiéu dung:

Va =V, £0°
Vp =Vp £120° (4.4)
Ve = Vp £240°

Cac vector phase biéu dién ngudn ap 3 pha th& tw nghich duoc
trinh bay trong hinh 4.2.

41.3.CAC PHUONG PHAP DAU NGUON AP 3 PHA CAN BANG
Khi van hanh, ngudn ap 3 pha can bang dwoc déu theo so d6 Y
hay so d6 A.

4.1.3.1. NGUON AP 3 PHA PAU Y

Mubn thyc hién so @6 d&u Y, ta can tao diém ndi chung cho ca 3
nguon ap. Piém chung cua 3 nguon ap dwoc goi la trung tinh nguén.
Diém chung nay Ia giao diém 3 dau cta 3 ngudn ép cting déu.
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Trong hinh 4.3, trinh bay cac so dd biéu dién dég Y: cac dau
nguon a, b, ¢ dwgc cung cap dén tai 3 pha va n la diém trung tinh
nguon.

O o
a

Vb b
n()—@—o

HINH 4.3: Cac phwong phap biéu dién so d6 Y cho ngudn ap 3 pha.
Nguén ap 3 pha can bang dau Y co 6 gia trj dién ap dwoc phan
thanh hai nhém:
+ Pién 4p pha: 1a dién ap xac dinh gitra mbi dau a, b hay ¢ dén
trung tinh n.
+ Dién &p day: 1a dién ap xac dinh gitra 2 trong 3 dau a, b, c.

TRUONG HOP NGUON 3 PHA TH(P T THUAN

< _Vb

Veca =Vcn+L—Van] """"""""""""" el Vaab =Van+[_vbnj

,,,,,,
.....
...............

HINH 4.4: gian dé vector phase cla ap day va ap pha ctia nguén ap 3 pha
can bang dau Y.
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Céc ap pha chinh |a 4p cta cac ngudn ap trong so do Y, ta co:
Van = Va =V, £0°
\./bn = \./b =V, £-120° (4.5)
Ven =Ve = Vo £ —240°

Céc thanh phan ap day gém: \./ab;\./bc ;\./ca. Theo qui wéc ap

phtrc dung 2 chi s6; ta cé cac dinh nghia nhw sau: Vap = Van+ Vnb

Vab = Van— Vobn (4.6) Ca
Vbe =Vpn—V

bc bn cn 4.7)
Vea=Ven—Van {,bc

Ap day dwoc xéc dinh
theo mét trong hai phuong
phép: gidn db vector phase
hay s6 phirc. Gian do vector
dwoc trinh bay trong hinh 4.4, b™
Gian do vector nay c6 thé ‘
dwoc biéu dién theo phwong  HINH 4.5: gian do vector phase cua
phap khac trinh bay trong @p day vaap phanguon ap 3 pha dau'Y
hinh 4.5.

Trong trwdng hop ap dung sé phirc dé xac dinh dién ap day theo
cac dién ap pha cho trwéec, ta cé phwong phap tinh dwgc trinh bay
nhw sau:

Vab = Van—Vbn =Vp £0° — Vp £—120°

Vap = Vi — Vo[ cos(120°) - sin(120°)

Twong tw, ta co:

Vbe = Vo3 £—90° va Viea = Vpn/3 £ = 210°
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Céc ap day phirc ctia nguén 3 pha thir ty thuan dau Y co6 dang
nhw sau:

Vab = Vo3 £30°
Vbe = Vp/3 £ —90° (4.8)

Vea = Vp/3 Z—210°

Toém lai, véi ngudn ap 3 pha can bang thir tw thuan:

+ Bién d6 cua dién ap day gap ~/3 I4n bién do cua dién ép pha
hay gia tri hiéu dung cta dién ap day gép /3 1an gia tri hiéu dung
cua dién ap pha.

+ Khi so sanh goc léch pha gilra dién ap pha va dién ap day (co
chi s6 mé dau gidong nhau), dién ap day sém pha hon dién ap pha
30°.

TRUONG HOP NGUON 3 PHA TH(? TU’NGHICH

HINH 4.6: Gian do vector phase clia ap day va ap pha ctia nguén ap 3 pha
can bang dau Y.

Caéc ap pha chinh la ap cla cac nguén ap trong so dd Y, ta co:
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Van=Va=Vp £0°
Von=Vph =Vp £120° (4.9)

Ven=Ve = Vp £240°

Cac thanh phan ap day

gdm: Vap;Vic;Vea dugc dinh
nghia theo cac quan hé (4.6)
va (4.7) nhw trén.

Ap day duwoc xac dinh theo
gidn db vector phase trinh bay
trong hinh 4.6. Gian dé vector
nay co thé dwoc biéu dién theo
phwong phap khac trinh bay
trong hinh 4.7.

Khi ap dung sé phic dé
xac dinh dién ap day theo cac i .
dién ap pha cho trwdc, ta cod I:IINI-! 4.7‘: gién do vec;[or’phase cﬂaﬂ
kbt qua tinh toan nhw sau: ap day va ap pha nguon ap 3 pha dau Y

Vab = Van—Vbn = Vp £0° -V £120°

Vab =V — Vp.[ c0s(120°) + .sin(120°)

\./ab = Vp\/gtg_ J%\] = Vp-\/§4—300

Twong ty, ta suy ra:Vee = Vp/3.290° va Vea = Vp./3 £210° .
Céc ap day phirc ciia ngudn 3 pha thir ty nghich dau Y c6 dang:

Vab = Vp/3 Z—30°
Vie = Vp.A/3 £90° (4.10)

Vea = Vo /3 £210°

Tém lai, véi ngudn ap 3 pha can bang thir tw nghich:
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L Bién d6 cua dién ap day gap /3 I1an bién d6 cua dién &p pha
hay gia tri hiéu dung cla dién ap day gép J3 lan gia tri hiéu dung
cua dién ap pha.

+ Khi so sanh goc Iéch pha gitra dién ap pha va dién ap day (co
chi s6 mé& dau giong nhau), dién ap day cham pha hon dién ap pha
30°.

4.1.3.2. NGUON AP 3 PHA PAU A

Muén thyc hién phwong phap dau dang A, can dwng cac dinh
cla so dd A; dinh cua so db A la giao diém cua hai ddu khéng cuing
déu cta 2 trong 3 nguén &p 3 pha.

So dd md ta cac phwong phap d4u nguén ap 3 pha theo so dd
A dwoc trinh bay trong hinh 4.8.

HINH 4.8: Cac phwong phap biéu dién so dé A ngudn ap 3 pha

Trong so dd A, ngudn ap chi co duy nhat dién ap day Trong
trwong hop nay ap day cGa nguén chinh |a cac dién ap cua moi
nguon ap xoay chiéu hinh thanh so d6 A. Gia st ba nguon ap tao
thanh so d6 A la thir ty thuan, ta suy ra cac ap day cap dén tai la:

VaZVab =V|;> ZOO
Vb = Ve = Vp £—120° (4.11)

Ve =Vea = Ve £—240°
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4.2. PHWONG PHAP GIAI MACH 3 PHA CAN BANG
Mach 3 pha dwoc goi la can bang khi:
4+ Nguon &p 3 pha cép dén tai la ngudn 3 pha can bang (dau Y
hay dau A).
L Tai 3 pha can bang, tai dwoc d4u theo dang Y hay A.
Ta can chl y dén dinh nghia cho tai 3 pha can bang.
Tai 3 pha duoc goi la can bang khi:
& Téng tré phirc cta cac tai hoan toan bang nhau.
+ Hay cac tai co gia tri tong tré’ bang nhau; hé s6 cong sudt cia
cac tai bang nhau va cung tinh chat.

Khi khao sat téng quat ching ta quan tam dén tng tr& cla
dwong day truyén tai, voi mach 3 pha cén bang, gia tri cua cac tong
tr& trén cac dwdng day truyen tai bang nhau. Chung ta chia mach
dién 3 pha thanh 4 dang:

L+ Ngudn Y; tai Y.
+ Ngudn Y; tai A.
+ Ngubn A; tai V.
+ Nguodn A; tai A.

4.21. TRUONG HOP NGUONY -TAIY

‘Mach 3 pha can béng tong quéat c6 dang trinh bay trong hinh 4.9.
Mudn xac dinh cac gia tri dong va ap dat ngang qua hai dau moi tai,
ta ap dung phuong trinh dién thé nat tai nat N khi chon trung tinh n
lam nut chuan.

\./ a Zd A Zt
_a‘- +}—o0 . 1 o—
' S 7
Vp b d B t N
g o F——o—T<
. IbB _ _
Ve c Ly c Zy
_@ o [ | 0O
—_ .
lCC Zdn an
| p—|
| S|

HINH 4.9: Mach 3 pha can bang, nguén Y tai Y.

Goi Vn la ap phtre gitka nit N so v&i nat chuan, phwong trinh
dién thé nat viét tai nat N (trung tinh tai) c6 dang:
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VNn—Va VN—Vp VN—=V: Vn
= — + = — + = — + =
Ly+1y Zy+Zy LZy+Z; Ly,

Hay: VN.| = 3_ +_1 =| = 1_ | Va+Vp+Ve | (4.13)
Ly+ 1y Ly, Ly+Z;

Vi ngudn 3 pha can bang, ta cé:

=0 (4.12)

Va+ Vb+ Vc=0 (4.14)

TW cac quan hé (4.13) va (4.14) suy ra:Vn =0, cac nut n va N
dang thé. Noi cach khac khi n va N cung dién thé, ta xem nhw hai nut
trung nhau thanh 1 nut duy nhét. Suy ra, khi tai 3 pha can bang dong
phtrc qua day trung tinh dat gia tri la O:

. V 0
In=or=— =0 (4.15)
Zdn Zdn
Va a Z4 A Z,
- + C »l ¥ C L || \

HINH 4.10: Thay mach 3 pha can bang, ngudn Y tai Y bang 3 mach 1 pha.
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Tom lai, trong mach 3 pha can béng khéng c6 dong qua trung
tinh. Trong thyc té vdi tai 3 pha can bang khéng can noi day dan tc
trung tinh nguén dén trung tinh tai.

Khi cac n va N trung nhau theo két qua dang thé, ching ta co thé
tach mach dién 3 pha can bang thanh 3 mach mét pha twong duong,
xem hinh 4.10. Giai riéng ting mach mét pha tuong duong, ta tim
dworc cac thong so dong va ap trén tai cho riéng tirng pha, cac gia tri
tim dwoc clng la cac thong s trén mach 3 pha. Tl phan tich trén
suy ra:

4 Dong dién tlr ngudn cung cap vao cac phu tai duwoc xac dinh
nhw sau:
i Va . i Vb i i Vc
aA==—= B==——= , lcC
Zd + Zt Zd + Zt

== = 4.16
Zd+Zt ( )

_ = Dién ap dat ngang qua hai dau tai méi pha dwoc xac dinh theo
cau phan ap:

. . Z.\./

Van=Zlap = —L 2 4.17
AN = Z;. laa 7,7, (4.17)
° = ZVb

Ven =Z;.lpg = =+—= 4.18
BN = Z;.lbB 7,12, (4.18)
c 7V

Ven =Z,lee = — "2 4.19
cN =Z;.lec 717, (4.19)

4 Cong suét phirc tiéu thy trén mébi tai va trén toan bo tai 3 pha
duwoc xac dinh nhw sau:
Co6ng suat phirc tiéu thu trén tai pha AN la:
2

laA (4.20)

Sa =VAN.|*aA =Zt-

Twong tw cong suét phire tiéu thu trén cac pha BN va CN la:
2

(4.21)
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2
Sc=2Z;.|lcc (4.22)
Cong suét phirc tiéu thu trén tai 3 pha can bang la:
L] L] L] L] — 2 2 2
S3p = Sa+Sp+Sc = Zt.(\laA\ +lpg|” +|lc| ) (4.23)

V&i mach 3 pha cén bang, cac dong hiéu dung xac dinh theo cac
quan hé (4.16) bang nhau va chinh la dong hiéu dung qua moi pha
phu tai, ta cé:

lbe|=|lcc (4.24)

:|p

Suy ra:
Sap =37, 12 (4.25)
p ““~t'p :

Goi phan thwc ctia mdi téng tré pha tai la Re(zt): R, gia tri nay
la thanh phan dién tr& cla tai; phan &o cta mdi téng tré pha tai la
Im(Z,) = X_ — X, gia tri nay la thanh phan (X. — X ) cla tai. T quan
hé (4.25) suy ra:

Ssp=(3R. 1)+ j.[3.(xL - xc).|§] (4.26)

Hay:

é3p =(3.Vp.lp.cos<p) +j.(3.VIO .Ip.sin(p) (4.27)

®» V, |a 4p pha hiéu dung dat ngang qua hai dau méi pha tai. Bién

ap Van;Ven;Ven 1a cac ap phire dat ngang qua hai ddu méi pha tai,
vi tai 3 pha can béng nén:

Van|=|Ven|=|Ven|=V, (4.28)

= |, |4 dong hiéu dung qua méi pha tai.
® coso: 1a hé sé cong sudt clia tai Z,, va duoc xac dinh nhu sau:
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R, Re(Z)
COS(P === —
Zl
—)=3 e T D
—_— L+ o+ - ‘IaA‘= lbg|=|lcc|=1, =14
. laA - VaB _Van
Vb Zy - Z
b — B
n - —_—0 N . . .
— o+ 4 - Van|=|Ven|=|Ven| =V,
. lbB _ Vie Y:IN
Ve c z, c. L
_@—c — S C e o
. = . v Vag|=|Vec|=[Vca|=Vy
lec Zdn <|Nn=0 CN

—_J

HINH 4.11: Théng sbé ap va dong trén tai 3 pha can bang, ngudn Y tai Y.

. V4 la ap déy hiéu dung dat ngang qua hai trong 3 dau tai 3
pha dau Y.

Goi Vag;Vec;Vca la cac ap day phire, vi tai 3 pha can bang ta co:

Vas|=|Vec|=[Vcal=Vy (4.29)

Theo cac quan hé (4.8) va (4.10) suy ra:

Vg=+/3.V, (4.30)

Chu y: voi so @6 Y-Y (ngudn Y-Tai Y) dong qua cac pha tai ciing
chinh la dong qua day ngudn (la = lp).

Tir (3.27) va (3.30), ta ¢

P3p = Re(s:;p} = 3.Vpllp.coscp = \/§.Vd.ld. COSQ|  (4.31)

Q3p = Im(S3pJ = 3.Vpllp.Sin(p = \/§.Vd.ld.sin(p (4.32)

Vidu 4.1:
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Cho mach 3 pha nhw hinh 4.9 gém: nguén 3 pha can bang, tht

ty thuan, dAu Y; c6 dién ap pha hidu dung phirc Van =220 £0° [V],
50Hz. Tai 3 pha can badng, dau Y, toéng tr& phiec:
Z,=16+12j[Q/pha] téng tr& duong day trén méi pha la
Z4=0,1+0,1j[Q/ pha]. Xac dinh:

a. Dong pha hiéu dung qua méi pha tai.

b. Ap pha hiéu dung trén tai.

c. Cong suat tac dung tiéu thy trén tai 3 pha .
d. Cong suét biéu kién tdng cung cép tir nguén.

Giai:
Vé&i ngudn ap 3 pha thw

ty thuan khi bit gia tri ap Zg=(0,1+]0,9Q

a | A
. ]
phirc Van =220 £0° [V]. —_—
_ laa = .
Suy ra: Z,=16+(12Q
Vion =220 £ —120° Van =22020°V |

- . ‘
Ven =220 £-240 HINH 4.12: Mach twong dwong 1 pha

Thay thé mach 3 pha can bang bang 3 mach twong duwong 1
pha; mach twong dwong 1 pha vé cho pha A dwoc trinh bay trong
hinh 4.12.

a. Dong pha hiéu dung qua méi tai
Dong phire qua tai trén pha A la:
B 220

(16 +12)+(0,1+ j0,1)

=8,73-6,56 =10,92/ - 36° A

|aA

Dong hiéu dung qua méi tai: laA

=10,92 £0° [A]

b. Ap pha hiéu dung trén méi pha tai
Ap dung dinh luat Ohm, ta co:

VAN = Zt.lan = (16 +12j).(8,7323 — 6,5628]) = 218,47.20°  [V]
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Ap hiéu dung trén méi pha tai la: 218,47 V

c. Cong suét tac dung tiéu thu trén tai 3 pha

Chu y: Khi tinh cong suét tac dung ta cé thé ap dung moét trong
cac phwong phap sau:
Phwong phap 1: Ap dung cong thirc P = RI2.

Vi tong tré tai Z, =16 +12j[Q/ pha]; phan thyc chinh la gia tri

dién tro trong phu tai. Nén cong suét tac dung ctia mdi pha tai dwoc
xac dinh tryc tiép bang quan hé sau:

P1p = 16.(10,9235)? = 1909,1656 W = 1909 W
Suy ra céng suét tac dung cap cho tai 3 pha:
P3p = 3.P1p = 3.1909,1656 W = 5727,4968 W

Phwong phap 2: Ap dung cong suét phirc, Ta cé:
Sa = Van I an = (218,4704 - 0,2172).(8,7323 + |6.5628)
Sa =1909,1745 + [1431,8809  [VA]
Suyra:  Re(Sp)=1909.133 W =1909 W

Phwong phap 3: Ap dung quan hé (4.31)

Trong dé: Cos @; = RTZ(Z‘t) = % =0,8
t

Suy ra: Ps, = 3.(218,4705.10,9235.0,8) = 5727,51 W

d. Cong suét biéu kién tdng cap tlr nguén

Phwong phap 1: Ap dung quan hé S = Z.I2

Z, =\/[Re(2t)}2 +[|m(2t)]2 =162 +122 =200

Coéng suét biéu kién tdng cap dén méi pha tai:
Sy, =20.(10,9235)" =2386,457  [VA]
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Phwong phap 2: Ap dung céng suét phurc.

Tir két qua xac dinh trong cau ¢ (phuong phap 2), cong suat
phirc cap dén méi pha tai la:

St —19009,1745 + 1431,8809] = 2386,4681.,36,87°  [VA]
Suy ra: S = 2386,4681~2386  [VA]
Cong suét biéu kién tdng cap dén tai la:
Sgp = 3.8y, =3.2386 = 7158 (VA)
Phwong phap 3: Ap dung cong suét S3p =3.Van-lan

Suy ra: Ssp = 3.(218,4705. 10,9235) = 7159,3875 (VA)

4.2.2. TRUONG HOP NGUON Y -TAIA

. i .
Van['+\ a, d A IcA g
u ﬁ. _ I .
laA > Z llAB
d
PO o
) — &
. bB _ z I
Ven Zd t l BC
‘- +i cC I 1 I
N\ _ c —

lec

HINH 4.13: Mach 3 pha can bang, nguén Y tai A.

Mach 3 pha ngudn Y tai A trinh bay trong hinh 4.13. V&i mach 3
pha can bang c6 anh hudng cua tong tré& dwong day; khi giai mach
ta co thé ap dung mét trong cac phwong phap sau day:

* Bién déi tai tr dang A sang dang Y, chuyén mach dién vé dang
ngudn Y tai Y dé tinh toan cac théng sb. Sau cung chuyén ddi cac gia
tri tinh toan dwoc trén tai Y vé cac gia tri twong dwong cho tai A

+ Giai truc tiép bang cach ap dung phuong trinh dong vc‘)ng.

Vi du 4.2:
Cho mach 3 pha nhw hinh 4.14, v&i nguén ap 3 pha can bang,

thr tw thuan, c6 dién ap pha hiéu dung phirc Van =220 £0° [V], tan
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s6  50Hz; tai 3 pha  can bang déu A;
Zpg =Zpc =Zca = Z; =12+9j[Q], téng tr& dwong day can bang:
Zyn =Zgg =Zyc = Zg =0,2[Q]. Ap dung phép bién dbi tai tiv dang A
sang Y dé giai mach, xac dinh:

Z4
a?- +\ g | | A P
S — L
. Z, =7
| — t A
O - + O { } { [] Li=1,
) —>
° Ibe > Z,=1
Ven c Zd t A
I_ +\ O — c I
) — —
lec

HINH 4.14: Mach ba pha ngudn dau Y - tai A

a. Dong day hiéu dung tir ngudn cép dén tai .

b. Dong pha hiéu dung qua mdi nhanh pha tai A.
c. Cong suét tac dung tiéu thy trén tai 3 pha.

d. Cong suét biéu kién tdng cung cap ttr nguén.

Giai:

Bién dbi tong tr& phirc clia tai A sang Y xem hinh 4.15; voi tai 3
pha can bang ta cé:

= Z, 12+9j
Z :—A = = 4 +3 Q
Y=73 3 ( )
Z4 7
fa\ | — | A PN F
- + Y, \J
==t 11
. (FYN 5 Vag - VAN
Vbn b d ZY
n r\ A 1 A
O - 4 O 1 I N
U= —L 1
; lbg _ Vi 5 VBN
cn c Zd - Y
(D—o—TF——1 1
/— -
lec Ven

HINH 4.15: Mach 3 pha chuyén déi tai A sang dang Y
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a. Dong dién qua mdi day nguén cung cap vao hé thdng phu tai
Sau khi da chuyén dbi tai A sang dang Y, ap dung mach tuvong
dwong 1 pha cho mach 3 pha cén bang nguon Y tai Y ta tim dong
day t&r ngudn cung cap den tai (tinh trén day ngudn ttr a dén A).
Va 220

iaA === _ =34,68 + j24,77 = 42,62./35,54° A
Zy+Zy (4+]3)+0,2

Dong day hiéu dung dién tlr ngudn dén tai: l.a = 42,62 A

b. Dong pha qua méi nhanh tai dau A
Muén xac dinh dong pha qua mdi nhanh tai A; dau tién xac dinh:

4 Ap pha trén tai Y twong dwong: Van; Ven
4 Suy ra ap phatrén tai A: Vas.
Chu y: Ap pha Vag cla tai A chinh la dp day cua tai Y twong
duwong.
Trong trwéng hop nay ta cd hai phwong phap dé xac dinh gia tri

cho ap phtre \‘/AB

Phwong phap 1: Ap dung quan hé gitra ap day va ap pha cta ngudn
ap 3 pha céan bang.

Day la phwong phap tinh nhanh dwa vao tinh chat cia ngudn ap
3 pha can bang dau Y da trinh bay trong muc 4.1.3.1. Ta c6 ap phtrc

pha VaN xac dinh theo quan hé:

VAN = Zy.laa = (34,68 — [24,77).(4 + 3) = 213,1208 /1,33° [V]

Hay: Van =213,1208 2133 [V]

V&i nguén ap 3 pha thir ty thuan ta suy ra ap day phic trén tai Y la:

Vs =213,1208 4/3.133° + 30° [V]
Suy ra: Vs =369,136.£3133° [V]

Hay: Vas =315,3+191,95][V]
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Phwong phap 2: Ap dung dinh nghia cua ap day.
DPAu tién xac dinh ap pha phrc Van twong tw nhw trén, sau do

tim dong pha phtc ibB :

- Von 220/ -120°
lbB == =

— = : =-38,7979 — j17,6504(A)
Zda+Zy (4+j3)+0,2

Suy ra:
VBN = Zv.Ibg = (~38,7979 — 17,6504).(4 + j3) = 102,24 —186,995(A)
Ap dung dinh nghia cua ap day \./AB = \./AN—\./BN , ta co:
Vag = VAN— VN = (213,06 + j4,95)— (~102,24 — [186,99)
Vag = 315,30 + 191,95(V) = 369,133./31,33°V
Dong pha phirc dién qua nhanh tai AB:

_Vpg  315,3+j191,95

|
SR 1249

=24,6092 -5° [A]

Dong pha hiéu dung qua nhanh tai AB la: Ixg = 24,61 A.

Chu y: Mubdn tinh nhanh dong hiéu dung hay ép hiéu dung trong
mach 3 pha can bdng ma khéng can quan tdm dén goéc pha; ta cé thé
ap dung cac tinh chat da néu trong muc 3.1. D& gidi nhanh cau b
theo phwong phap nhuw sau:

4+ Vi ap pha phuc: \./AN =213,1208 £1,33° [V]; ta suy ra gia tri
ap pha hiéu dung trén tai Y twong dwong la: Van = 213,1208 V.

4 V6&i mach 3 pha can bang, tai Y can bang; ap day hiéu dung
trén tai Vas gAp~/3 1an ap pha hiéu dung trén tai Van. Suy ra:

Vg =3 Van =+/3.213,1208 £1,33° [V] = 369,136V
4 V6i tdng tré phirc:
Z, =12+9j=15,87°Q

4 Dong pha hiéu dung qua mdi nhanh cua tai A 1a:

Iag =% =24,61A
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c. Cong suét tac dung tiéu thuy trén tai 3 pha dau A

Ap dung quan hé sau: P, =3P, = 3.Re(ZA).If\B

Suy ra: Psp :3.12.(24,609)2 =21801,703=21802 W

d. Cong suat biéu kién tdng cap béi ngudn
Ap dung quan hé sau: Sy, =3.Vy, I

Suy ra: S3p =3.220.42,6242 = 28131972 = 28132 VA

Vi du 4.3:

Cho mach 3 pha nhw 3.16, v&i ngudn ap 3 pha can bang, th tw
thuan, co dién ap pha hiéu dung phirc \./an =200 £0° [V], 50Hz; tai
3 pha can bang dau A; Zg =Zgc =Zca = Z; =16 +12j[Q], tdng tr&
duong day khong dang ké Zy =0[Q]. Xac dinh:

a A ICA‘—

)

Van

®

. IAB
n] Vo

Isc

-— 0 «—
NI
[ |
J

= I:
+
o o
(@)
O O— -O—

€
|

lcc
HINH 4.16: Mach 3 pha ngudn Y — tai A

a. Dong phirc Iae qua nhanh pha AB cua tai A.

b. Dong day phirc laa .
c. Khao sat twong quan gitra dong day tlr ngudn va dong pha qua
mdi nhanh tai A.
d. Céng suét phire tiéu thu trén tai 3 pha.
Giai:

V&i mach 3 pha can bang cho trong dau dé, hinh 4.16; khi tng
tré dwong day khong dang ké, dién ap cap dén tirng nhanh tai A 1a
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ap day cta ngudn ap 3 pha. Trong trwéng hop nay ching ta cé thé
xac dinh truc tiép dong qua mdi nhanh pha tai A.

a. Dong phtre iAB qua nhanh pha AB:

g = VaB Vab
AB = ——=—
Zt Z4

V6i ap pha: Van = 200 £0° [V]
Suy ra &p day: Vap = 2003 £30° [V], t6m Iai:

(o] (o]
_2003.30° 200§3430° 0= o

iAB . =
16 +12j 20~ 36°87

87[A]

b. Dong day phtrc laa :
Ap dung dinh luat Kirchhoff 1 tai nat A, ta co: iaA =iAB—iCA.
Dong phire Ica xac dinh theo quan hé sau:

_Vca 20043 £-210°

lca = €
A7 16 + 12j

~10,-246°87 [A]

Suy ra:

laa = 104/3.(1.£ — 6°87 — 1./ — 246°87) = 104/3.(1,3856 — 1,0392j)

Tom lai: laa =10+/3.(+/3 £ - 36°87) = 30 £ - 36°87[A]

c. Nhan xét twong quan gitra dong pha tai va dong day ngudn
V6i tai 3 pha can bang, cac dong pha phirc qua mdi nhanh tai:

laB; lec;lca cb suét bdng nhau va léch pha thoi gian tirmg déi 1200
Tinh chat sém pha hay cham pha phu thudc vao tinh chét nguén ép 3
pha la ther twe thudn hay thee tie nghijch. Sy twong quan gilra cac dong
pha tai va dong day ngudn dwoc quan sat mot cach truc quan bang
gian dé vector.

Ap dung dinh luat Kirchhoff1 tai cac nat A, B, C ta c6 cac quan
hé sau:

laa =1aB—IcA (4.33)
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lbg = Iec—IAB (4.34)

lcc =lca—IBc (4.35)

Voi nguén ap 3 pha ther tw thuan (hinh 4.17), cac dong déy phurc
€O suat bang nhau va tao thanh hé thong ther tw thuéan.

# N Jec = lea+(=lgc)

__________________
~~~~~~

s s
LR
NN
y
—_ B \
Y \
Y 0y
0y \
\ Y
Y

i’—laB 1209

Ibg = Iec+ (—1aB) laa = laB+ (—lca)

HINH 4.17: Cac vector dong day ngudn va dong pha tai (Trwérng hop ngudn
ap 3 pha ther tw thuan)

Twong tw v&i nguén ap 3 pha thtr tw nghich (hinh 4.18), cac
dong déy phtrc ciing ¢6 suét bdng nhau va tao thanh hé théng thi tw
nghich.

Néu dit dong day laa tuwong tmg dong pha Ias, dong day lbs

twong tring dong pha Isc va dong day Icc twong teng dong pha Ica .
Dong day dwoc goi la twong tng voi dong pha khi cac dong déy va
dong pha co chi s6 mo dau cung ky tw. Ta rat ra nhan xét sau:

+ Dong day c6 suét Ién hon dong pha /3 1an.

L V&i ngudn ap 3 pha thi tw thuén, dong day cham pha hon dong
pha twong trng goc 30° va ngwoc lai voi ngubn ap 3 pha thor tw
nghich, dong day nhanh pha hon dong pha twong trng géc 30°
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Ap dung tinh chat nay ching ta cé thé tim nhanh cac két qua,
doc va nghiém lai phwong phap tinh vtra trinh bay trong cdu ava b
cua vi du nay.

lbg = IBc+ (—1aB) laa = 1aB+ (—Ica)

lec =lca+(=1lBc)

Y
Y
Y ,
Y o,
Y ,
Y 4
“. /
N X
/,
g
"

HINH 4.18: Céc vector dong day ngudn va dong pha tai (Trwdng hop nguén
ap 3 pha the tw nghich)

d. Cong suét phirc tiéu thy trong tai 3 pha

V@i trwdng hop clia vi du nay ching ta co thé xac dinh cong suét
phirc tiéu thy trén tai 3 pha bang nhieéu phwong phap khac nhau
dwoc trinh bay sau day:

4+ Ap dung cong suat phirc.

4+ Ap dung nguyén ly bao toan coéng suét.

Phwong phap 1: Ap dung cong suét phirc

Tw dong phirc lag va ap phirc Vas suy ra cong suat phirc tiéu
thu trén nhanh AB cua tai la:

Sag =Vas I as (20013 £30°) (1043 £6°67) = 6000 £ 36,87° [VA]
Do tai 3 pha can bang cac cong suét phirc trén hai nhanh pha tai

con lai s& co gia tri bang vdi séng suat phirc Sas. Suy ra cong suat
phtrc tiéu thu trén tai 3 pha la:
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S3p =3.Sap = 3.6000 /3687 = 18000/ 36°87 [VA]

Hay:  Sap =14400+10800j [VA]=14,4 +10,8][KVA]

Phwong phap 2: Ap dung nguyén Iy bao toan céng suét.

Trén mdi nhanh tai, ta co tong tr& phirc la: Z, =16+12j[Q],
thanh phan dién tré cia tai la R=Re(Z:)=16Q, thanh phan cam
khang cua tai la: X =Im(2t) =12Q, dong hiéu dung qua mdi nhanh
pha tai la:1,5 =10+/3 A . Suy ra cac thanh phan céng suét tac dung va
phan khang tiéu thu trén tai 3 pha la:

2
Psp =3RI3g =3.16.(1043) = 14400 W

2
Qqp =3.% g =3.12.(1043) =10800 VAR
Tom lai: Sgp =Py, + jQg, = 14400 +10800j [VA]

Vidu 4.4:

Cho mach 3 pha v&i ngudn ap 3 pha can bang, thv ty thuan, cé
dién ap pha hiéu dung phtrc \./an =220 £0° [V], 50 Hz; tai 3 pha cén
béng d&u A cho téng tré phirc mdi nhanh pha tai la: Z, =R +j.X_ ;
téng tr& dwong day khong dang ké Zy =0[Q]. Néu cong suét tac
dung tiéu thy trén tai 3 pha la 17424 W, va dong day hiéu dung tw
nguon cap den tai la: Iy =44 A . Xac dinh:

a. Thanh phan cdm khang X, cua tai.

b. Céng suét biéu kién tdng phat b&i ngudn ap.

Giai:

a. Thanh phan cam khang X, cua tai.

4 Cong suét tiéu thu trén 3 pha la: Py, =17424W va tai 3 pha can

bang, suy ra céng suat tac dung tiéu thu trén moi nhanh pha tai la:
Py, 17424

Pp =2 =221 — 5808 W
3 3
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4 V&i tai can bang, &ng véi dong day hiéu dung tir ngudn cip dén
tai la Iy =44 A, ta suy ra dong pha hiéu dung trén moi nhanh tai A la:

L = IL _44
SRVERNG]
4 Thanh phan dién tr& cia méi nhanh pha tai la:
P
R:%: 58082 _90
o [44j
J3

+ Tdng tr& ciia mdi nhanh pha tai la:
=\Zt\ _ Vag _ Vg _ 2203

" (E)

4+ Thanh phan dién khang trén méi nhanh pha tai la:
X, =22 -R% =152 -92 =120

=15Q

b. Céng suét biéu kién tdng phat b&i ngudn ap.

Trong trwong hop clua bai toan nay, do tbng tré duong day
khong dang ké nén cong suat biéu kién tong phat bdi nguon bang
dung cbng suat biéu kién tong tiéu thu trén tai.

Suy ra: Sz, =3.Vaglag =3.Vyly = 3.220.\/5.% =29040 [VA]

Chu y: Chung ta co thé tim dwoc két qua bang cach Iy luan khac
nhw sau: vOi P, =17424W va tong tr¢' phirc cla moi nhanh tai 1a:
Z, =9+12j [Q]nén hé sb cong suét tai 1a:cos =0,6 tir d6 suy ra:

Py 17424
Cos @ 0,6

S, = 29040 VA

p:

4.2.3. TRUONG HOP NGUON ATAIY

Mach dién téng quat trrinh bay trong hinh 4.19. Khi giai mach aé
xac dinh cac théng sb ctia mach ching ta cé thé ap dung mot trong
cac phwong phap sau day:

4 Bién déi nguén ap 3 pha céan bang tir dang A sang dang Y; dé
chuyén ddi mach dién vé dang nguén Y tai Y.
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4 Gidi tryc tiép mach dién bang cach ap dung phurong trinh dong
mat o,

a Z4 A Zy

. —_—] - |
Vc(.D b Z4 B Z,

fr— -~
; — o—L 0N
_>-

O Tk,
Vbe Z4 o Z,

O 1 O }—

e o
c lec
HINH 4.19: Mach 3 pha can bang ngudn A, tai Y.

Vidu 4.5:

Cho mach dién 3 pha nhw hinh 4.19, c6 nguén 3 pha can bang
thr tw thuan, dau A, co dién ap day hiéu dung phirc Vap =208 £0°,
téng tré dwong day khong dang k& Z, =0. Tai 3 pha can béng déu
Y, m&i nhanh pha tai cé téng tré: Z; =20 [Q/pha], hé sb cong suét

0,866 tré. Xac dinh dong day phirc lan cap dén tai va cong suét tac
dung téng tiéu thu trén tai.

Giai: o oa
Xét nguén ap 3 pha ) —@—o
can bang dau A gitra 3 C’D Vab
nut a, b, ¢; gia st ngudn Vin
ap 3 pha nay da duwgc G)V & ob n _@_8
chuyén doi sang nguén “
:Vcn .

3 pha dau Y gitra 3 nut N -
a, b, c xem hinh 4.20. (1> Ve

Céac nguén ap Vab;

Cc
O

Vic; Vea trong so dd A HINH 4.20: Chuyén ngudn ap 3 pha A sang Y.

chinh la p day phirc cta nguén p 3 pha déu Y sau khi qui déi. Tay
thudc vao thir tw thuén hay nghich cua ngudn ap 3 pha ta ap dung
cac quan hé (4.8) hay (4.10) dé thyc hién cac quan hé qui doi ap
phtrc.
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4 V&i ngudn ap 3 pha the tw thudn, ta c6 cac quan hé qui doi

nhw sau:
R/
' Van=—2% 2£0°
Vab = Vg £0° Y 0
. . V
ch =V, £-120° = Vb”=Td3 Z-150°
— _ 0 .
Vea =Vy £—240 Voo Vo 9700
J3

4 V&i ngudn ap 3 pha thi tw nghich, ta cé cac quan hé qui dbi

nhw sau:

. S _ Vi no

Vap = Vy £0° Van = 3 20

. . V

chzvd £120° = vbn:Td3 £150°

— 0 .

Vea = Vy £240 Vere Y4 o700

J3

4 Voi diéu kién clia nguon ap 3 pha cho trong dau dé cla vi dy

khi chuyén do6i nguon tir A sang so do Y, ta co ket qua nhw sau:
Van =28/ 30° =120 2~ 30°[V]
J3

T s6 liéu cua tdng tré mdi pha tai ta suy ra téng tré phirc mdi
pha la: Zt =20 £30° [Q].

Ap dung mach tvong dwong 1 pha cho hé théng ngudn Y tai Y
(sau khi qui doi nguon); chung ta cé ket qua nhw sau:

Van 120 / - 30°
Z, 20 230°

Dong day hiéu dung tir ngudn cap dén tai la 6A. Cong suat tac
dung tong tiéu thu trén tai co6 thé dwoc tinh theo mot trong cac
phwong phap nhw sau:

|aA =

—6 £ 60°[A]

Phwong phap 1: Dung cdng suét phirc.

San = Van " =(120 £-30°).(6 £60°) =720 £30°VA
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éAN = 720.(£ + JlJ [VA]
2 2

C6ng suét tac dung tiéu thu trén méi pha tai la:

P,p =Re(S) = 360/3 = 623,54 W

V6i tai 3 pha can bang cong suét tac dung tdng cua tai la:
Psp = 3Py, =3.623,54 = 1871W

Phwong phap 2: Ap dung quan hé: P3p = \/E.Vd.ld.COS(p trong mach
3 pha can bang.

Trong dé:

Vab

®» Ap day cap dén tai la: =V4=208V.

® Dong day hiéu dung cap dén tai 1a: |laa

=l,=6A

®» Hé sb cong suét cla tai la: cose = 0,866.
Suy ra: P3p = \/5.208.6.0, 866 =1871,94 W =1872 W

Phwong phap 3: Ap dung quan hé: Py, = 3.Re(zt).lg, ta co két qua
nhw sau:
Psp =3.(20.c0s30°) .67 = 3.20.0,866.6” = 1870,56 = 1871W

4.2.4. TRUONG HOP NGUON A -TAIA
Trong trvong hop nay, co thé ap dung mét trong cac phuong
phap sau dé giai mach:
4 Giai trurc tiép mach dién dung phuwong trinh dong mat Iudi.
4 Gitr nguyén ngudn ap 3 pha dang A va bién déi téi A sang dang
Y: dwa bai toan vé trwérng hop ngudn A téi Y.
4 Bién dbéi nguén ap 3 pha ttr dang A sang dang Y: gitr nguyén tai
dang A; dwa bai toan vé trwdng hop ngudn Y tai A.
4+ Bién dbi ca ngudn va tai tir dang A sang dang Y; dwa bai toan
vé dang ngudn Y tai Y.

Vidu 4.6:
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Cho mach dién 3 pha trong hinh 4.21, ngudn ap 3 pha can bang

thir tw thuan, dau A, cé ap day hiéu dung phurc: \./ab =380 £0°[V],
dwong day khong téng tré. Tai 3 pha can béng dau A, mdi nhanh pha
tai co tong tré: Zt = 20 —15§[Q] . Xac dinh:

a. Dong phirc qua mdi nhanh pha cua tai.

b. Cac dong phirc clia mdi day.

a_ e\ -
. —_ . hd
Vab laA lagl | | Z¢
L] v
vVeas b — £B Zt[] lca
Vbc lbe IBCv Z,
L

lec
HINH 4.21: Mach 3 pha can béng ngudn A, tai A.
Giai:
a. Dong phirc qua mdi nhanh pha cua tai.

Dién ap day: Vab = Vas =380 £0°[V]
Céc dong phire ctiia méi pha:

. ’ 0

lag = a8 _ 380207 _ 155 a5 579[A]
Z.  20-15)

. ’ 1500

lgc = VB _380£-1207 15, _g3130(A]
Z.  20-15]

. ’ 0

lon = JCA _ 38021207 455 156,870[A]

Zt  20-15]

b. Cac dong phlrc ctia mdi day

laa =1aB—Ica = 26,33.6,87°[A]
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lbg = Isc— laB = 26,33 —113,13°[A]
loc = lca— Isc = 26,33./126,87°[A]

Cha y: Mach 3 pha ngudn A tai A can bang thir tw thuan thi quan
hé gitra dong day va dong pha 1a: laa = las /32 — 30°[A].

4.3. PHUONG PHAP GIAI MACH DIEN 3 PHA KHONG CAN BANG
4.3.1. TRWUONG HOP NGUON Y TAI Y

Vi bai toan mach 3 pha c6 ngudn dp 3 pha cén bang dau Y va

phu tai khéng céan bang dau Y, ta co hai trwong hop:

+ Trung tinh ngudn céch ly trung tinh tai.

4+ Trung tinh ngudn néi lién trung tinh tai bang day dan co téng
tro khéng dang ké.

V&i mach 3 pha ngudn Y tai Y, khong can bang, trung tinh ngudn
cach ly trung tinh tai; muon glal mach chung ta ap dung phuong trinh
dién thé nut. V&i bai toan nay, trung tinh ngudn va trung tinh tai
khéng dgng thé, cac ap pha trén moi nhanh pha tai dgu Y co gia tri
khong bang nhau dong thoi dong day tir nguon cap dén tai co gia tri
khong bang nhau.

Diéu quan trong can cha y 1a géc léch pha gitra cac ap pha trén
tai va goc léch pha gitra cac dong day cap den tai.

Vidu 3.7:

z
Cho mach dién 3 pha AN
trong hinh 4.22 gébm: nguén _D _> 1
Zgy
Zoy

ap 3 pha can bang dau Y cé

cac ap day hiéu dung phtc Vbn
la: To—( +) '9‘ B N
\/
Vab = 208 £240° V], e
C
Ve =208 £0°[V], _G ;>
. lec
Vea =208 £120°[V]. HINH 4.22: Mach 3 pha nguén dau Y,
tai dau Y

Téng tr& dwdng day khong dang ké, tai dau Y khong can bang:
Zan=620°[Q]; Zen =6230°[Q]; Zen =5245°[Q)]. Xac dinh:
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a. Ap hiéu dung gitra trung tinh ngudn n va trung tinh tai N.
b. Dong phirc va hiéu dung qua mdi nhanh pha tai.

c. Cong suat phirc tbng cip cho tai 3 pha.

Giai:

a. Ap hiéu dung gitra trung tinh nguén n va trung tinh tai N

Chon trung tinh nguén n lam nat chuan, goi VN 1a ap phtre tai N,
phwong trinh dién thé nut tai N la:

VN—Van VN—Vbn VN—Ven
— + — + —

=0
ZaN Zgy Zen
Hay: \./N.(;I L. ]:Ya” +Ybn | Ven
Zan 2N Zen) Zan Zen Zen

Van n Ybn " ch

Zan Zen Zen

[ 1 1 1 j
— + = + —
ZAN ZBN ZCN

Pat: D, = Van , Von | Ven : DZZ(J PR j

Tém lai: VN =

AN ZBN ZCN ZAN ZBN ZCN

Ta co:
Vab = 208 £ 240° Van =120 £270°
Vbe = 208 £0° = V=120 ~30°
Vea =208 £120° Ven =120 £150°
Suy ra:
D, - 12223200 ; 12(2320 ; 1250 Z::fo _13,78834+ 318222,
D, =— L 1 _0,45243-0,22475 ]

= + +
6,0° 6.,30° 5.,45°
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Suy ra:

_13,78834 + 3,18222]

N = | _28,012,39,413° v
0,452425 — 0,22475]

b. Ddng phirc va hiéu dung qua méi nhanh pha tai.
+ Dong phirc qua pha tai AN:
Van—Vn _1202270° - (21,642 +17,785j)
ZAN 620°

laa

iaA =-3,6069 — 22,964 =23,2456 2/ — 98°93 [A|
4+ Dong phirc qua pha tai BN:

Ven—Vn 120.230° - (21,642 +17,785])

ibB
Zgn 6 ~30°

ibB =15,3943 -0,7635j=15,413 £ - 2°84 [A]
4+ Dong phirc qua pha tai CN:

Ven—Vn _120.2150° - (21,642 +17,785])
Zen 5,/45°

lcc

icc =-11,7874 +23,7277j = 26,494 £ 116°42 [A]

c. Cong suat phirc tdng cip cho tai 3 pha
4 Cong suét phire tiéu thu trén nhanh tai AN:
2

*

SA =VaN.I=Zp\.laA .laa =Zpp-|laA

Sa =6.23,2456% =3242,15VA]

4 Cong suét phirc tiéu thy trén nhanh tai BN:
2

* *

Se = VBN.IbB = Zgy.IbB . 1bB = Zg).|IbB

Se = (5,19615 + 3j).15,4132 = (1234,43 + 712,7]) [VA]

4 Cong suét phirc tiéu thy trén nhanh tai CN:
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2

* *

Sc =VeN.lec =Zcy.lec . lec = Zoy-|lec

Sc =(3,53553 + 3,53553]).26,494 ~ (2481,74 + 248174) [VA]

+ Cong suat phirc téng tiéu thu trén tai 3 pha khéng can bang:
St =SA+Sg+Sc #6958 + 3194 ~ 7656 424,660 [VA]

Vidu 3.8:

Cho mach dién ba pha nhw hinh
4.23. Giai lai bai toan cho trong vi
du 4.7, v&i diéu kién trung tinh tai
N néi dén trung tinh nguén n bang
day trung tinh c6 téng tré Zs = 0Q .

n

Giai:

Khi ndi trung tinh tai va trung
tinh nguon bang dwong day co
tong tré khéng dang ké. HINH 4.23: Mach 3 pha nguén dau

Y,taidau Y

Goi Vnn la ap gitra hai trung tinh va Inn 1a dong di tir trung tinh
tai N dén trung tinh nguodn n; theo dinh luat Ohm ta c6 quan hé:

Vnn =INn.Z; ngoai ra theo dinh luat Kichhoff1 ta co:

INn =laa+lbB+ lcC -

Vi Zg = 0 bét chdp gia tri I, ta luén cé ép Vi = 0; ndi khac di
trung tinh ngudn va trung tinh tai dang thé. Trong trwdng hop nay,
mac du mach 3 pha khéng céan bang nhwng ching ta vén cé thé thay
mach 3 pha khéng cén bang bdng 3 mach 1 pha tuong duong.
Phwong phap tinh dwgc thye hién twong tw nhw da trinh bay trong
muc 4.2.1 va hinh 4.10. Ta c6 cac két qua sau:

. ‘ (o]
la = van 12022707 _ 54 5700 — _pojA]
Z) 620°

. ‘ (o]
g = ~en _ 1202307 _ 54 ) 5o _ oA
Zs  6./30°
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Ven 120 2£150°
lcc ==—=

Zc 5, 45°
Dong phtre qua day trung tinh dwgc xac dinh theo quan hé:

=24/105°[A]

IN =laa+IbB+ loc = —20j+20 + (~6,2117 +23,1822.))
IN =13,7883 + 3,1822,j ~14,151213° [A]

Dong hiéu dung qua day trung tinh 1a 14,16 A.

A
TRUCAQ . .
cn ° bn
N I(C "‘.
N k- /
N\ S
N\ T
w ‘.“ b bB >
. ] TRUC THIPC
\‘ A\
N i
A 1)
. LRI
| W
1A \
i (laa+1oB
Van
R AN IR
il
|

HINH 4.24: Gian db vector phase dong va ap trong vi du 4.8.

Chu y: Trong vi du 4.8, mdc du mach 3 pha khéng can bang
nhwng cé thém cac diéu kién: téng tré@ duwong day khéng dang ké va
trung tinh ngudn ndi dén trung tinh tai, nén ép dat Ién hai dau cua
ttrng pha tai dau Y chinh la cac 4p pha ngudn. Ap dung két qua nay
ching ta xac dinh cong suét phirc cho tirng pha tai.

4 Cong suét phirc tiéu thy trén pha tai AN:
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SAN = Zan /24 = (6 +1.0).20% = 2400+ 0.j [VA]
4 Cong suét phire tiéu thu trén pha tai BN:

Sen = Zg 125 =(6.£30°).202 = 2400 £30°[VA]

Sen ~ (2078,46 +1200.j) [VA]

4+ Cong suét phire tiéu thu trén pha tai CN:

SN = Ven.lee = Zey-lec -loc = Zen 2 = (54450).242

Scn = 2880 £ 45° ~ (2036,47 + 2036,47.j) [VA]

4 Cong suat phirc tiéu thu trén tai 3 pha hay duoc cép béi ngudn
ap 3 pha la:

St = San+ SN+ ScN

St = 6515 +3236,47.j =7274,6126°41[VA]

4.3.2. TRUONG HOP NGUONY -TAIA
Véi bai toan mach 3 pha cé nguén &p 3 pha cén bang dau Y va
phu tai khéng can bang dau A; cé hai trwong hop:
4+ Téng tré dwong day dang ké.
4+ Téng tré dwong day khdng dang ké.
V&i mach 3 pha ngudn Y tai A, khéng can bang, Zg = 0; muébn
giai mach chung ta ap dung phuwong trinh dong mat Iwdi.
Trong tredng hop Z4¢ =0 mach 3 pha can bang dwoc giai truc
tiep nhanh chéng bang cach ap dung dinh luat Ohm; vi luc nay ap
day nguén dang cap truc tiép vao 2 dau cia mdi nhénh pha tai A.

Diéu quan trong can chu y khi giai bai toan nay la quan hé gitra dong
pha qua tai va dong day cap dén tai.

Vidu 3.9:
Cho mach dién 3 pha nhw hinh 4.25. Biét dién ap pha hiéu dung
phirc \'/an =200 £0°[V]; dwdng day khéng téng tr& Z4=0; tai 3

pha khong can bing dau A véi tong tré mdi pha tai la:
Zng =16 +12] [Q]; Zsc =20 [Q]; Zca =20j [Q]
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Xac dinh: A |CA
a. Dong pha phtrc qua _O O
moi nhanh tai. |
AB
b. Dong day phuc tw
ngudn dén tai. o f\ Bo []
c. Cong suat phuec tiéu |
~ > BC
thu trén tai. _O
—_—
Giai: e ¢
a. Dong pha phirec qua . o .
mdi nhanh tai HINH 4.25: Mach 3 pha ngudn dau Y, tai dau A

Khi tng tr& dwong day Zq =0, cac diém a va A dang thé, twong
tw cho trwdng hop b va B cling nhu ¢ va C. Ap dung dinh luat Ohm ta
co:

<+ Dong pha phirc qua nhanh pha tai AB:

. o
g = Vas _ Vab _ 20043 239 _ 103 £ - 6%7 [A]

ZAB ZAB 16+12J

#+ Dong pha phirc qua nhanh pha tai BC:

o
Vec _ Vbe _ 20043 £-90 1043 [A]
ZBC ZBC 20

Isc =

4+ Dong pha phtrc qua nhanh pha tai CA:

. ’ ’ _ o
ion - Yor _Vea _200¥32-210° 0 3 oo []
ZcA Zca 20j

b. Dong day phurc tlr nguén dén tai

Ap dung dinh luat Kirchhoff 1 tai cac nut A, B, C hay cac quan hé
(4.33) dén (4.35) ta cé:

4+ Dong day phirc tr a dén A:

lar = laB—lca =10+/3 ~ - 6°87 —104/3 ~60°
laa ~19,087 £ - 63%44 [A]

4+ Dong day phirc tr b dén B:
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Ibg = Iec—IaB =10/3.j —10/3 £6°87

lbs ~ 22,983 £138°44 [A]
4+ Dong day phirc tir a dén A:

loc =lca—Iac =10v/3 £60° —104/3

lan ~8,966 £~ 15° [A]

c. Cong suat phirc tiéu thu trén tai.
4+ Cong suat phirc tiéu thu trén nhanh tai AB:
2

* *

SAB =Vab.laB =Zpg.1aB.1AB = Zpg.|IAB

=(16+12j).(10\/§)2

Sas =6000.36°87 [VA]
4+ Co6ng suat phirc tiéu thu trén nhanh tai BC:

2 =(2o).(10\/§)2

* *

Sec = Vbc -IBC =Zgc.IsC .IBC = Zg(-|lIBC

Sec =6000.£0° [VA]

4 Cong suat phirc tiéu thu trén nhanh tai AB:
2

* *

. .. e _ 2
Sca =Vea.lca =Zca.loa .lca = Zca. = (20j).(103)

Ica

Sca =600090° [VA]
4+ Cong suat phirc téng tiéu thu tai 3 pha:

St = Sag+ Sac+ Sca = (4800 +3600.j) + 6000 + 6000]

St ~ 144502 41°63 [VA] ~ 14,45 £ 41°63 [KVA]

4.3.3. TRUONG HOP NGUON A -TATY

V6i bai toan mach 3 pha c6 ngudn @p 3 pha can bang dau A va
pI?u tai khéng can L?éng dau Y; ta chgyén rgguén ép 3 pha can bang
déu A vé dang ngudn ap 3 pha cén bang dau Y. Can chu y do I6n va
goc pha gilra ap day va ap pha.
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Bai toan tré' vé mach 3 pha c6 ngudn &p 3 pha can bang dau Y
va phu tai khéng cén bang dau Y, da dwoc trinh bay & muc 4.6.

Vi du 4.10:
Cho mach dién 3 pha nhw hinh 4.26 gém: nguén ap 3 pha can

bing dAu Y c6 cac ap day hiéu dung phirc: Vab =208 £240°[V],

Ve = 208 £ 0° [V], Vea = 208 /120° [V]. Téng tr& duong day khong
dang k& tai diu Y khéng can bang: Zan=620°[Q];

Zen =6230°[Q]; Zen=5245°[Q]. Xac dinh dong phic va hiéu
dung qua mdi nhanh pha tai.

’a_\ ﬂ» A ZAN
\./ab . .
. 1 g ;] B ZBN
vea(%) b — 5o [ }oN
Qi Z:
5 —> s —
C

HINH 4.26: Mach 3 pha ngudn dau A, tai d4u Y

Giai:
Ngudn ap 3 pha can bang dau A khi chuyén thanh ngudn ap 3
pha can bang dau Y, ta cé quan hé gilra ap day va ap pha nhuv sau:

Vap = 208 £ 240° Van =120 £270°
Ve = 208 £0° — V=120 ~30°
Vea = 208 £120° Ven =120 £150°

~ Bai toan tré vé mach dién 3 pha co nguon ap 3 pha cén bang
dau Y va phu tai khéng can bang dau Y hinh 4.27 (xem lai cach giai &
vi du 4.7).

CHAU VAN BAO - NGUYEN THE KIET 186



CHUONG 3: MACH BIEN 3 PHA

\./an laA A ZAN
—(( =5

ok

Vbn ibB Z
" BN
n(\ - +) 3 8 N
/ A A
VCﬂ iCC z
-+ O O

HINH 4.27: Mach 3 pha ngudn d4u Y, tai dau Y

4.3.4. TRUONG HOP NGUON A -TAIA

Vi bai toan mach 3 pha c6 ngudn 4p 3 pha can bdng dau A va
phu tai khdng can bang dau A; cé hai trwong hop:

+ Tong tré dwong day dang ké Zg =0 ; mudn giai mach ching
ta 4p dung phuong trinh dong mét i

+ Tong tr& dwong day khong dang ké Zg =0 mach 3 pha can
bang dwoc giai trc tiép nhanh chéng bang cach ap dung dinh luat
Ohm; vi luc nay &p day nguén dang cép truc tiép vao 2 dau cia méi
nhanh pha tai A. Biéu quan trong can chl y khi giai bai toan nay la
quan hé gitra dong pha qua tai va dong day cap dén tai.

Vi du 4.11:

Cho mach dién 3 pha nhw hinh 4.28, biét cac dién ap hiéu dung
phtrc: Vap =100 £0° [V]: Ve =100 £ —120°[V]; Vea =100 £120° [V]
; duwong day c6 tbng tré'Zg =5[Q]; tai 3 pha khdng can bang dau A
v6i tdng tré méi nhanh pha tai 1a: Zas =8-6j[Q]; Zsc =10[Q];
Zca =4+ 3j[Q] . Xac dinh:

a. Dong pha phirc qua méi nhanh tai.

b. Céng suét tac dung tiéu thu trén tai 3 pha.

Giai:

a. Dong pha phrc qua méi nhanh tai

Puwong day tén tré Zg =0; dé giai mach chung ta dp dung
phuong trinh dong mét luéi cho mach 3 pha hinh 4.29.
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- @
k“_)
—
]

NI

o

>

|

HINH 4.29: Mach 3 pha ngudn dau A, tai dau A
+ Phwong trinh méc lwéi 1:
(18 - 6j)l1— 52— (8 — Bj)l3 =100 (4.36)
+ Phuwong trinh méc luéi 2:
_5l1+2012—1013 =100/ —120°
Hay: —li+4l2—2l3 =20/ —120° (4.37)
+ Phwong trinh méc lwdi 3:
~(8-6j)l1—1012— (22— 3j)ls =0 (4.38)
Nhan hai vé phwong trinh (4.36) v&i 2, ta c6:
(36 —12j)—1012— (16 —12j)I3 = 200 (4.39)
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L4y phwong trinh (4.39) trr vé theo vé cho phwong trinh (4.38),
ta dwoc:

(44 —18j)l1— (38 —15j)I3 = 200 (4.40)
Nhan hai vé phwong trinh (4.37) v&i % ta co:

1,251+ 512— 2,513 = 25./ —120° (4.41)

L4y phwong trinh (4.36) triv vé theo vé cho phwong trinh (4.41),
ta dwoec:

(16,75 — 6j)l1— (10,5 — 6j) I3 = 87,5 — 21,65] (4.42)
T phwong trinh (4.40) va phuwong trinh (4.42) ta c6 hé phwong trinh:
(44 —18])li— (38 =15])I3 = 200 443
(16,75 - 6j)l1— (10,5 — 6j)I3 = 87,5 — 21,65
Giai hé phuwong trinh (4.43) dwoc cac dong phirc:
lh=5242—4144j [A]
I3 =1485-6,694] [A]
I =—-0,447-8,713] [A].
Céc dong pha phirc ciia méi nhanh:
I = li— I3 = 3,756 + 2,551 = 4,54./34,18°  [A]
lbc = l2— I3 = 1,932 - 2,019j= 2,79/ -133,74°  [A]
IcA = —I3 = —1,485 + 6,694) = 6,86..102,51°  [A]
b. Céng suét tac dung tiéu thu trén tai 3 pha
4+ Cong suét trén tai Zag =8-6j[Q]:
P = 8.(4,54)2 = 164,89 W
4+ Cong suét trén tai Zsc =10[Q]:
Pac = 10.(2,79)2 = 77,84 W
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4 Cong suét trén tai Zca =4+ 3j[Q]:
Pca = 4.(6,86)° = 188,24 W
Cong suét tac dung tiéu thu téng trén tai 3 pha:

P =Pag + Pac + Pca =430,97 W
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BAI TAP CHUONG 4

Bai tap 4.1
Cho nguén ap 3 pha can bang thé ty thuan, diu Y, biét dién ap

pha hiéu dung phirc Vbn = 200 £ 0° [V]. trung tinh nguén n nbi vao
trung tinh N cla tai; tbng tr& cla cac dwong day tlr ngudn dén tai
khong dang ké. Tai 3 pha khéng can bang déu Y, cho: Zen =10[Q];

Zen=10j[Q]; Zan =8+6j[Q]. Tinh:

a. Dong day phirc lan cép dén tai.
b. Cong suét biéu kién cung cap cho tai Zcn.
c. Dong hiéu dung qua day trung tinh nN.

pap s6: a. 20283,13° [A]; b.4KVA; ¢ 19,05A

Bai tap 4.2
Cho ngudn ap 3 pha can bang th tw thuan dau Y, biét dién ap

pha hiéu dung phtrc Von = 208  0° [V]; Za=0 [Q]; tai 3 pha can

bang dau A, téng tré pha tai & Zp =24 + 36j [Q]. Xéc dinh:

a. Ap day phirc Vas.

b. Dong day phirc laa .
Dép s6: a. 360 £ 150°[V]; b. 14,42 £ 63,69°[A]

Bai tap 4.3
Cho nguén ap 3 pha can bang tht tw thuan dau Y, biét dién ap

pha hiéu dung phirc Ven =240 £ -120°[V]; Za=0 [Q]; tdi 3 pha
can béng d4u A, tdng tré pha tai 1a Z, =16 -12j [Q]. Tinh:

a. Ap day phirc Vas.
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b. Dong day phirc laa tlr nguén dén tai.
c. Cong suét biéu kién téng cung cip bdi nguén.

Pap sb: a. 24043 £150° [V]; b. 362 -203,13° [A]; c. 25,92 KVA

Bai tap 4.4
Cho ngudn ap 3 pha can bang th tw thuan dau Y, biét dién ap
pha hiéu dung phtrc \./bn =215 £0°[V]; Z4=0 [Q]. Tai A can bang

tiéu thu cong suét tac dung la 7,74 kW, méi tdng tré pha tai c6 HSCS
14 0,8 tré .

a. Dong day hiéu dung laa
b. Céng suét biéu kién cung cap b&i ngudn
DPapsb: a. 15A; b. 9675 VA
Bai tap 4.5
Cho nguén ap 3 pha can bang tht tw thuan dau Y, biét dién ap
pha hiéu dung phuirc Ven =200 £ 0° [V]; trung tinh tgudn n ndi vao

trung tinh N clia tai. Budng day tir ngudn dén tai c6 tong tré khong
dang ké. Tai 3 pha khéng can bang, dau Y: Zon=10j[Q];

Zen=10[Q]; Zan =8+6j[Q]. Xac dinh:

a. Dong day phirc laa cap dén tai.
b. Téng coéng suat tac dung cap dén tai 3 pha.
c. Dong hiéu dung qua day trung tinh Nn.

Pap sb: a. 20 /—156,87°[A]; b. 7,2 KW : c. 30,3A
Bai tap 4.6

Cho nguén ap 3 pha can bang th tw thuan, dau Y nhw hinh
4.30; biét dién &p pha hiéu dung phic \./bn =144 £0° [V];

Z4=0 [Q]. Tai A can bang c6 tdng tr& pha Zp =9,8+15,09j[Q].
Xac dinh:
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O
a e ~

L] Cz ;
Ubn S
n b -
3 C2 ; "o"
Ucn S "."“
C
HINH 4.30

a. Dong day phure laa .

b. Céng suét tac dung tong tiéu thu trong tai.

c. Dién dung tu C, dé nang HSCS cua tai len dén 0,925 tré khi ghép
song song moi tong tr& pha cla tai voi mot tu dién nay. Biét tan so
nguon ap la f = 50 Hz.

Dap sb: a. 24 £63°[A]; b. 5649 W ; c. 109 yF

Bai tap 4.7

Cho nguén ap 3 pha can bang the tw thuan, du Y. Téng tré
dwong day: Z¢=0Q. Tai A can bang cé téng tré pha
Zp =9+12j[Q]. Cong suét tac dung tiéu thu trong méi nhanh tai la:
5810 W. Xac dinh:
a. Dong day hiéu dung laa.
b. Ap pha hiéu dung Van

Dap sb: a. 44 A; b. 220 V

Bai tap 4.8

Cho nguén ap 3 pha can béng the tw thuan, diu Y, biét dién ap
pha hiéu dung phirc Vpn =200 £ 0°[V]; Zq =0 [Q]; tai A can bang
c6 tdng tré pha la Z, =12+ 9j [Q]. Xac dinh:

a. Ap day phirc Vag.
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b. Dong day phirc laa .
Pap sé: a. 2003 £ 150°[A]; b. 40 £83,13°[A]
Bai tap 4.9

Cho nguén ap 3 pha can bang tht tw thuan, biét dién ap pha

hiéu dung phtrc Van = 200 £0° [V], tdi 3 pha can bang dau A
Zp1=24+18j[Q]. Xac dinh:

a. Cong suét phuc tiéu

Van A
thy trén tai 3 pha. _@_c"‘ o

bﬁ. HSCS cQa té,i 3 pha Zm
tong hop néu déu thém Vin o Qo B
tai 3 pha can bing dau n »@—c WA= Z[]
Y Zp2 =20[Q]. . o

: ( ) oS L
c. Dong day phirc laa o1 T cC
sau khi dau thém tai F 17004 1Zp2) § Zoo
Zp2 . .{----.g.'!---i
d. Sé chi clia Watt ké. HINH 4.31

Pap sb: a. (9,6+7,2.j)[KVA]; b.0,908; c.28,6 A; d.-4,16 KW

Bai tap 4.10

Cho ngudn ap 3 pha can bang thi ty thuan, dau Y, cung cép
dién cho tai ba pha can bang dau Y qua mét duwdng day ba pha co6
dién tr& 1Q/pha. Cho tong tré pha cua tai la (11+16j) [Q?], biét dién ap

pha hiéu dung phirc Van =220 223° [V]. X&c dinh:
a. Cong suét biéu kién phat ra ttr ngudn 3 pha.

b. Ap phirc Vi tai tai.

Pap sb: a. 7,26 KVA ; b. 370 £-64°64[V]
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Bai tap 4.11:
Cho nguon ap 3 pha can bang cé ap day hiéu dung 380V cap
dién cho tai tdng hop T gébm 3 tai 3 pha can béng d4u song song:
Tai 1: P1 =240 kW; coseq = 0,8 tré.
Tai 2: Sz =400 kVA; cosgz = 0,6 tré.
Tai 3: P3 =222 kW; Q3 = 323 kVAR; HSCS som.
Xac dinh:
a. Dong day nguén cép cho T.
b. Hé sb cong suét cua tai T.
c. Cong suat biéu kién tiéu thu bai T.

Pap sb: a. 1100 A ; b. 0,97 tré ; c. 724 KVA

Bai tap 4.12:
Cho ngudn ap 3 pha can bang th& tw thuan dau Y, biét dién ap

pha hiéu dung phirc Van =150 £ 0° [V]; dwdng day khong téng tré;

céc tai 3 pha can bang Zp1 =9-12j[Q].
Xac dinh: Var
. -+

a. Dong phtrc Isc. .

b. Cong suét phic cip Voo iy
cho tai 3 pha téng hop "@_'
khi dau thém tai 3 pha v
Zp2 =5+10j[Q]. %C

c. Dong day hiéu dung
IaA.

HiNH 4.32

Pap sé: a. 17,3 £ - 36,87°[A]; b. (10,8 -5,4.)) [KVA]; c.27 A
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