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Gi6i thiéu vé hé thong dién
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Power System Components
(Phan phoi)
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STATIONARY CONTACTS

» Hé thong chuyén dong
tuyén tinh: relay,
pittong,..

CONTACTS

POWER
TERMINALS

e Hé thong chuyén dong
quay: cac loar may di¢n
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Vector phase va mach cong suat 3
pha (1)

» Xét mot mach dién 2 ctra c6 dong va ap dang sine

V(t) — Vm COS(COt + 9\}) l(f) = ]m COS(a)t + 91)

”
¢

On tap veé cong suat

» Cong suat tire thoi (i = [, tai thdi diém t = 0)
p(t)=v(t)i(t)=V I cos(wt+8, -6, )cos(wt)

» Cong suat trung binh trong mét chu ky T = 2/

V I
— m - m —
P= 9 COS(HV o Hi ) o VI”I’}’ZS]I”WIS COS(HV o Hi )
Trong do V,, va | la cac tri hiéu dung (rms) ap va dong. 8= 6, — 6 la
goc hé sb céng suat, va cos(d) dwoc goi la hé sb cong suat (PF).
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Vector pha va mach cong suat 3 pha
(2)

» Cac dai lwong dang sine co thé dwoc biéu dién dwéi dang vector pha

7:@&, I=1 4‘\
o} [o Goc pha

Po 1on

”
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On tap vé vector pha

PF tré (tai cam) PF s&m (tai dung)
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Vidu
> Vdu. 2.1: Biéu dién dang vecto pha cla v(t) & i(t), tinh cdng suat trung
binh P _
V210cos(wrt +30°)= 7 =10.30°
\/ESCOS(C()Z‘ — 200):> [ =5/-20°
6=0,-6. =30-(-20)=50" (PF tré)
P =(10)5)cos(50°)=32.14 W

V —
i) =

(¢
(t)

> Vdu. 2.2: Tinh cdng suat trung binh P va&i i(t) moi
i(t)=/25cos(ewr —90° )= T = 5.£-90°
P =(10)(5)cos(120° )= —25 W (generating power!)

d6i ning lwong dién co B mén Thiét bi dién



Vector phase va mach cong suat 3
pha (3)

”
¢

On tap vé cong suat phirc
» COng suat phan khang

v I

" sin(@, —6,)=V, sin(6, - 6.)

Q=
» Cong suat tire thoi co thé dwoe viét dwdi dang
plt)=P+ Pcos(2a)t) — Osin(2at) = P[1 + cos(2at)] - Osin(2art)
svei V=V, e vaf = I _e’% taduoc

rms I"I’I’ZS

P=Rely-I"

Q:Im(_-[_*

» Ta dwoc cong suat phire S = (V i ): P+ jO

=V, s1n(¢9 -0, )

ms rms
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@ Vector phase va mach cong suat 3
¢ pha (3)

On tap vé cong suat phirc (tt)
» Ta mac dinh V, | la cac gia tri hiéu dung

P=VIcos(6, - 6,) Q =VIsin(6, - 6,)

» DO I&n cha cdng suat phivc S=VI

» Phan biét S, P, va Q dwa vao don vi cua chung voltamperes (VA),
watts (W), va voltampere reactive (VAR)
» COng suat phirc co thé viét dwdi dang khac
Z=R+jX V=2 S=ZI =I"Z=I*(R+jX)=P+ jO
Do do
P=I°R O=1"X
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& Vidu

> Vdu. 2.4: Tim cdng suat phirc vai v(t) va i(t) cho trudc
V()= \/ElOcos(a)tJrlOO): V =10£10°
i(t)=/220sin(er +70° )= T = 20.£ 20’
S =(7T")=(10£10°)20£20° )= 200.£30° =173.2+ j100 VA

P=1732W  Q=100VAR

» Vdu. 2.5 va 2.6: trang 17-19
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@ Vector phase va mach cong suat 3
¢ pha (4)

On tap vé bao toan cong suat phirc
» Mach ndi tiép

S=V-I'=(V+V,+.+V)[' =5 +8,+..+5,
» Mach song song

S=V-I"=V(I +1,+.+1) =8,+8,+..+5,

» COng suat phirc tbng 1a tdbng cla cac coéng suat phirc thanh phan.

Néu tai dwoc ndi song song. Bao toan céng suat phirc sé 1a
P=PFP+P +..+P O0=0,+0,+...+0,

» Goc cong suat: vi du 2.7
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& Vidu

> Vdu. 2.7: Tim céng suat phirc dwa vao phwong phap géc cdng suat

S=VI"=(100£10°)(10£—26.8’ ) =1000236.8° =800+ j600 VA

Suy ra
P=800W O = 600 VAR

Vi =1000 VA

Vi 8> 0, dong cham pha hon dién

ap va tai co tinh cam.

» Vdu. 2.8, 2.9 va 2.10: xem sach

Bién do6i nang lwgng dién co

B mén Thiét bi dién




@ Vector phase va mach cong suat 3
¢ pha (5)

Xac dinh cong suit ciia tai
» COng suat tiéu thu cua tai co thé dwoc xac dinh dwa vao 3 trong 6 dai

lwvong: V, |, PF (s&m hay tré), S, P, Q.

> Néu biét 7 va [ta sé xac dinh duoc V, |, va PF
» CO thé xac dinh dwa vao V, PF, va P

P . -
[ = O =VIsiné S=P+jO
V cosé
» Xac dinh dwa vao V, PF, va S: I tinhtlr Vva S, sau dé Q tinh t&r S va

PF

» Dwavao V, P, va Q: S duwoc tinh tv P va Q, sau doé PF dwoc tinh tr P
va S
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‘BﬂKJ Vector phase va mach cong suat 3
pha (6)
H¢é thong 3 pha

> Dién ap trong mdi pha I&ch nhau 120°. Néu th& tw pha thuan (a-b-c),

3 dién ap pha la
v =V cos(ot) vy =V, cos(a)t - 1200) v.=V cos(a)t - 1200)

> Noi day: ndi Y va A

Khi ndi Y, cac cbng a’, b’, va ¢’ dwoc ndi chung va goi 1a cdng trung tinh n.
a N

i, I, va i; la cac dong dién day (clng la

cac dong pha). i,, la dong trung tinh. n

Bién d6i niing hrong dién co B moén Thiét bi dién




Vector phase va mach cong suat 3

‘BKJ pha (6)

H¢é thong 3 pha (tt)
Khi ndi A, cong @ noi vai b, b’ véi c. Béi vi vy = V() + v (t) + vee(t) = 0,

nén ¢’ phai ndi v&i a.

» Cac dai lwgng day va pha ol a N
Vi ca nguodn va tai c6 thé dwoc ndi Y hay :/\

A, nén c6 thé cé 4 kiéu ndi day: Y-Y, Y-A,
A-Y, va A-A (ngudn-tai). c a

l +

b’ b

« N&i Y-Y, trang thai can bang:
V,, =V,20° Vo =V,2-120° v, =V,/120°
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@ Vector phase va mach cong suat 3
¢ pha (6)

H¢é thong 3 pha (tt)
Vi V,la dién ap hieu dung pha-trung tinh.

Dién ap day la
I7abzl7an_l7bn I7bc:I7bn_I7cn I7ca:I7cn_I7an
VD, @6 16n ctia ¥, c6 thé tinh b 7o o
7 s
Vi =2V, cos(300 ) = x/§V¢ Ve
T gidn dd vector / v
V, =N3V,230° 7, =~3V,2-90" 7
V., =3V,2150° _

Vbc

O trang thai can bang, i, = 0 (khéng cd dong trung tinh)
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P Vector phase va mach cong suat 3
-\ pha (6)

H¢é thong 3 pha (tt)
« N&i Y-A, trang thai can bang:

Gia sty cac dién ap day-day la

V,=V,£0° V. =V, /120" V=V, /120"
Cac dong dién pha tai |y, I,, va I3 co cung do lon 7
|4 va goc Iéch voi dién ap 6, 7
3

I,=+31,£-30"-0 I, =+31,£-150°-0

I, =~31,£90° -6

Vbc ’
>N6iY: 7, =BV va I, =1, néir: 7, =V, and I, =3I,
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@ Vector phase va mach cong suat 3
¢ pha (7)

Cong suit & mach dién 3 pha cin bang

Trong hé thdng can bang, dd I&n cac dién ap va pha la bang nhau. Goi
cac do Ion nay 1a V, va [, Khi d6 cong suat pha sé 13

P, =V, cos(0)
Céng suattong P, =3P, =3V,1, cos(0)= J3V,1, cos(6)

Céng suat phrc pha S, = 17¢I_* =V,1,/0

Cong suat phire tong S, :3§¢ :3V¢]¢49:ﬁVL]L49

@ la goéc pha giira dién ap pha va dong pha

Bién d6i niing hrong dién co B moén Thiét bi dién



Vector phase va mach cong suat 3

g
‘J pha (8)

Mach twong dwong pha
> Bién doi A - Y

Tai ndi A ¢6 tbng tré mdi pha la Z,, mach twong dwong mach Y cé téng tré

pha Z, = Z,/3 (chirng minh?).

Thay vi phan tich mach dién ndi A, mach twong dwong pha co thé ap dung

sau khi bién déi A-Y.

» Vdu. 2.14: Vé mach twong dwong pha.

Chuyén cac tu ndi A vé ndi Y vai tré khang pha —j15/3 = -j5 Q.
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‘Bﬂ" Vidu

» Vdu. 2.15: 10 ddng co khdng dong bd ndi song song, mdi ddng co

tiéu thu 30KW tai 0.6 PF tré pha. Tim gia tri kVAR dinh mdc (3 pha) cla
bo tu dé cai thién PF 1&n 1?

Céng suat thwe mbi pha 30 x 10/ 3 = 100 kW, tai PF = 0.6 tré. Céng suat
biéu kién méi pha kVA vi thé bang 100/0.6.

< ) 100x10° , .
S, =8,Zcos™(0.6)= o (0.6+0.8) VA =100+ j133.33kVA

Bd tu c6 thé dwoc ndi song song v&i tai dé cai thién PF tdng. BO tu can
cung cap cong suat phan khang dé PF = 1. Do d6 gia tri phan khang pha
clia bo tu Qg,, = —133.33 kVAR, hay gia tri VAR 3 pha can thiét 13
3(—133.33) = —400 kVAR.

Bién d6i niing hrong dién co B moén Thiét bi dién



& Vidu

» Vdu. 2.16: Gidng nhw Vdu. 2.15, nhwng PF can céi thién 1&én 0.9 tré
pha, tinh gia tri KVAR can thiét?

S, =100+ )133.33kVA

Gia tri phan khang pha la

Q ., =Ptan(25.84°) =48.43 kVAR
133.33
B6 tu can cung cap -133.33 + 48.43 = -84.9 kVAR
kKVAR , va 3 pha kVAR |a 3(—84.9) = -254.7
KVAR. | 48.43
kVAR
75840 100 kW )

» Vdu. 2.17: xem sach
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‘B."J Bai tap
> Bai 2.21: Mot tai 3 pha 15 kVA c6 PF 1a 0.8 tré pha duwoc ndi
song song v&i tai 3 pha 36 kW 0.6 PF s&m pha. Dién ap day
la 2000 V.
a) Tinh céng suat phirc tbng va PF
b) Tinh kVAR can thiét dé PF = 1?

Bién d6i niing hrong dién co B moén Thiét bi dién



