CHUONG 2: PHUONG PHAP CAC THANH PHAN POI XIPNG

2.1 Toém tat ly thuyét

2.1.1 Khdi niém vé cdc thanh phdn déi xiing

- Mot hé trang thai dude goi 1a d6i xting thi tu thuan néu gia tri ciia cac pha bang nhau

nhung méi pha vugt truée pha ké tiép goc 120°, ky hiéu la: A, B;, C, (hinh 2.1).

- Mot hé trang thai dude goi 1a d6i xting tht tu ngude néu gia tri ctia cac pha bang nhau

nhung méi pha chAm sau pha k& tiép géc 120°, ky hiéu la: A,, By, C, (hinh 2.2).

- Mot hé trang thai dudc goi 1a d6i xting tht tu khong néu tri s, phuong, chiéu ctia cac

pha nhu nhau, ky hiéu la: A, B, C, (hinh 2.3).
A

—

. 0 . 1
¢ 120 B, Hinh 2.3

2.1.2 Ndi dung phuong phdp thanh phdn dai xdng
- Coi hé thong 1a tuyén tinh d6i véi cac trang thai khong déi xiing.
- Phan tich trang thai khong d6i xting thanh cac thanh phan d6i xtng.
- Ung v6i mbi thanh phan d6i xting phu tai dong c6 1 gia tri nhat dinh.
- Tach riéng thanh tiing bai toan déi xtng thanh phan dé giai.
- Téng hop két qua.

2.1.3 Coéng thiic tdng hop

Ao At A+

BB+ B, + By = A, + ady + A,

C=C,+Cy+Cy=aA, + d’A, + A,

2.1.4 Codng thic phan tich

A= %(A+ B+C)

A1:§<A+ aB+a2C)

A= %(A+ «*B+aC)

2.1.5 Tinh chét cla céc thanh phdn déi xiing

2.1

(2.2)

1. Téng 3 lugng pha ctia hé thong khong d6i xtng bang 3 1an thanh phan d6i xting thi tu

khong.
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. 1 . . .
A =§(A+B+C) 2.3)
Dua vao tinh chit ta c6: Dong dién di qua day trung tinh bang 3 1an dong dién déi xtng
thi tu khong.
I'N:I'A"FI.B‘FI'C:SI.AO
2. Hiéu 2 lugng pha ctia hé théng khong déi xiing khéng chiia thanh phan d6i xiing thi
tu khong.
A-B=(A +A, +A))—(d®’A, +aA, + A)) = A,(1-a*)+ A,(1-a) (2.4)
Dua vao tinh chat ta c6: Dién 4p day khéng chtia thanh phan d6i xting tht tu khéng.
UAB :UA _UB = (l]A1 +UA2 +UAO)—(a l]A1 +aUA2 +UA0)
. N B
~U, (1-a®)+U, (1-a)
2.1.6 Céc budc phén tich mach dién 3 pha khéng déi xiing véi phu t&i dong
- Phan tich ngudn khong d6i xtng thanh cac thanh phan d6i xtng. Ung véi mdi thanh
phéan d6i xting cia ngudn, phu tai dong c6 mot gia tri xac dinh.
- Tach riéng thanh ting bai toan d6i xiing thanh phan. V6i mdi bai toan d6i xting thanh
phan ta tach riéng mot pha dé tinh.
- Téng hop két qua lai ta sé dude dap ting cta mach dién d6i v6i ngudn khéng d6i xting.
2.1.7 Céc buéc phén tich mach dién 3 pha bi su cé
- Viét hé phuong trinh mé ta su cd theo cac thanh phan d6i xting ctia 1 pha (hé gom c6 3
phuong trinh).
- Thay thé& chd su c6 bing hé théng dong dién va dién ap khong doi xting méc noi tiép véi

dudng day (su ¢ doc) hodc méc song song véi duong day (su cd ngang); biéu dién hé théng dong
ap nay theo cac thanh phan déi xiing ctia 1 pha (trung véi pha da biéu dién & bude 1).

- Tach thanh cac bai todn d6i xting thanh phan dé giai, trong mdi bai toan d6i xtng
thanh phan ta giti nguyén dién ap va dong dién & chd su c6, thay thé phan con lai bing may
phat dién tuong duong, sau d6 viét cac phuong trinh mach dién su c6 (viét dugc 3 hoic 2
phuong trinh theo mach dién c6 hodc khong cé bai toan d6i xtng thi tu khong).

- Giai hé phuong trinh mo ta su c¢6 va mach dién su c6, ta tim duge cac thanh phan d6i
xiing cta 1 pha & chd su ¢6. Dua vao sd do tach riéng 1 pha cta cac bai toan doi xting thanh
phan dé tim cac thanh phan déi xtng cta dién 4p va dong dién 1 pha 6 cac bd phan trong
mach dién.

- Téng hop két qua, ta tim dugc dién ap va dong dién & cac bo phan trong mach dién.

Chu y:

1. Trudng hgp su c¢6 ngang khong cham dit sé khong c6 bai toan déi xiing thi tu khong.

2. Trudng hop tai néi tam giac hodc tai néi sao khong c6 day trung tinh déu ving mat &
bai toan d6i xtng thi tu khong.

3. Khi thay thé& chd su c¢6 bing hé théng dong 4p d6i xting cia 1 pha thi ta c6 thé biéu
dién ching theo cic thanh phan d6i xting cia dong 4p é mét pha tuy y (pha A, pha B hoic
pha O).

4. Déi v6i su c6 phiic tap nhu viia dit day vita cham dat, dude coi nhu mach dién vira bi
su ¢6 doc, vita bi su ¢d ngang va hé phuong trinh mo ta su c¢6 gdm hé phuong trinh su cd doc
cong véi hé phuong trinh su c¢6 ngang (hé c6 6 phuong trinh).
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2.1.8 Cbdng sudt mach dién 3 pha theo céc thdnh phdn déi xiing
S= 3UA1 jAl +3UA2 jAz +3UA0 jAo = Sl(3p,m) +S2(3p,m) +S0(3pha) (2.5)

2.1.9 So6ng hai bac cao trong mach dién 3 pha

- Pién ap ngudn ctia mach dién 3 pha c6 thé bi méo. Khi phan tich ngudon thanh téng cac
séng diéu hoa bac cao, ngoai tdn s6 @ con cb cac tan s6: 3w, 5w, To...

- Séng bac 3n tuong ting véi thanh phan d6i xtng thi tu khong.

- Séng bac 3n+1 tuong ting v6i thanh phan déi xting thi tu thuan.

- Séng bac 3n+2 tuong ting v6i thanh phan d6i xting thi tu ngudc.

* Mot s6'tinh chdt ctia dong dién, dién dp trong mach 3 pha déi xiing khong sin:

1. N&u ngudn 3 pha d6i xting khong sin néi tam giac hd thi

dién ap trén 2 cuc cua né khi hd mach U,, sé gom tat ca cac Y,C
séng diéu hoa bac 3n cua cta dién ap pha, nén vé tri sd hiéu
dung:
VA
Uy =3\US +UZ +U% +..
2. Dong dién trong day trung tinh chi chiia cic séng diéu hoa B Y Y '\A
bac 3n cua dong dién day, do d6: X Hinh 2.4

Iy =32 +I2+1% +...

3. Dién ap pha c6 thé gom t4t ca cac séng diéu hoa, do dé:

Up= U2 +UZ+U2 + U2 +UZ...

4. Dién ap day khong thé c6 thanh phan tht tu khéng, ttc 1a khong chia séng diéu hoa
bac 3n, nén:

Uy=BJUZ+ U2+ U2 +U?%,...
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2.2 Baitap giai mau

Bdi téip 1: Phan tich hé théng dién ap 3 pha khéng d6i xting sau thanh cac thanh phan doi

xtng pha A:
e, (£) = 220~/2 sin(100¢ +150°) (V)
ep(t) = 10042 sin(100¢ +50°) (V)
ec(t) = 2204/2 sin(100¢ +100°) (V)
B, - %@:A vakp +a’Ey)
1

E, - %@A +a®Ep +aky)

= 5(2204150" +12120°.100250° +1.,240°.220.2100°) = 32,46 2147,65° (V)

= %(22041500 +12240°.100250° +1.,120°.220.,100°) = 116,072 —158,9° (V)

. 1 - . .

1

= 5(2204150" +100250° +2202100°) =145,17,112,16° (V)

Bdi tap 2: Phan tich hé thong dong dién 3 pha khéng d6i xting sau thanh cac thanh phan dsi

xing: 1,5 =12/45° (A); Ipo =12/ -85° (A); Iy =0 (A)
Gidi:

. 1 . . 9

IAB1 :g(IAB +aIBC +a ICA)

= %(124450 +12120%122 -85 +1,240°.0) = 8.240° (A)

. 1 - . .
Ipp, = g(IAB +a’Ige +alpy)

= %(124450 +1,240°.122 -85° +1,120°.0) = 4,58 2100° (A)

I = %(I'AB +Igo+1Ipy)= %(124450 +122-85" +0)=3,382-20° (4)

Bdi tép 3: Hé phuong trinh md ta su c¢6 khi dit day pha C?
UA Zl]A1 +UA2 +UAO =0
UB=a2UA1 +aUA2 +UAO =0
jC :ajAl +a2[A2 +IAO :O
Bdi tép 4: Hé phuong trinh mo ta su ¢d khi ngédn mach day pha C va pha B?
IA:IA1+IA2+IAO :0
UB=a2UA1 +aUA2 +UAO =0

UC:aUA1+a2UA2+UAO :0
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Bdi tép 5: Hé phuong trinh mo ta su ¢d khi ngin mach cham d4t day pha A va pha B?
UA :UA1 +UA2 +UA0 =0
UB :a2UA1 +aUA2 +UA0 =0
jC :aI.A1 +0L21.A2 +IA0 =0
Bdi tap 6: Vit biéu thic stc dién dong ey (t), eq(¢) cta ngudn déi xing khong sin biét stic
dién déng pha A:
e, (t) =452 sin(100¢ +15°) + 20/2 sin(30¢ + 50°) + 54/2 sin(50¢ + 30°) (V)

ep(t) = 4542 sin(100¢ —105°) + 204/2 sin(30¢ + 50°) + 5/2 sin(50¢ +150°) (V)

ec(t) = 45+/2 sin(100¢ +135°) + 204/2 sin(30¢ + 50°) + 5+/2 sin(50¢ - 90°) (V)
Bdi tép 7: Cho mach dién 3 pha nhu hinh 2.5. Biét:
- Nguén khéng déi xting c6 cac stic dién dong:
E, =220240° (V), Ez =3802-80° (V), E,=0" (V)
- Tai dong c6 tong trd pha d6i véi cac thanh phan d6i xting la:
Z, =80+ j100 (Q); Z, =100+ j120 (Q); Z, =50+ j50 (Q)
- Puong day pha va day trung tinh c6 tong tré: Zy =2y =Z4 =Zy=j15 (Q)

Yéu cau: Tinh dong dién trong cac pha va dong dién trong day trung tinh ciia mach dién?

— Hinh 2.5

Gidi:
1. Phan tich ngudn khong déi xting thanh cac thanh phan d6i xiing:
EA0 = %(EA +Ep+Ep) = %(2204400 +380/-80%)

= 78,172 - j77,6045 =110,15£ - 44,79° (V)

E, = %(EA +aEg +d’Ep) = %(2204400 +1.,120°.380£ -80°)

=153,209 + 128,558 = 220.,40° (V)

E, = %(E A +a°Eg +aEp) = é(2204400 +1,240°.3802 -80°)

=-62,85+ j90,46 = 110,15,124,79° (V)
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2. Bai toan d6i xiing thi tu thuan: So d6 tach riéng pha A (hinh 2.5a).

EAl I.A1 Zd1 Zl
— — |
o' ‘O Hinh 2.5a

Py =——h 1532094 J127.558 _ ) ano 6 3778-1,423.-15,4° (A)
' Z, +Z,  j15+80+ 100

I'B1 =a21'A1 =1,423/-15,4° —120° =1,423,-135,4° (A)
Io =al, =1,4232-154° +120° =1,4232104,6° (A)

3. Bai toan ddi xting thi tu ngugc: So db tach riéng pha A (hinh 2.5b).

By i, Zi, L
e — '. ',
0 Lo Hinh2.5b

By 62,85+ 790,46
P Zg, +Zy  j15+100+ 5120

I, =0,21+j0,62=0,66,71,32° (A)
Ip =al, =0,66271,32" +120° =0,662191,32° (A)
Io, =a®l, =0,6671,32° ~120° = 0,66/ -48,68° (A)

4. Bai toan doi xting thi tu khong: So @6 tach riéng pha A (hinh 2.5c¢).

EAO I Ay Zdo Z, 0

(oX 1 ¢’ Hinh 2.5¢
E,, 78,172 — j77,6045

La, = Zy +Zy+3Zy  j15+50+ j50+3.510
=-0,317 - j0,855=0,912/-110,34° (A)
Ip =1Ig =0,9122-110,34° (A)
5. Xép chong - dong dién trong cic pha la:
Iy=1Iy +1, +1, =1,265-j0,6118=1,465/-25,8" (A)
Ip=1Ip +1p +Ip =2,82-134,86" (A)
Io=1Ig +1g +1g =0,242173,06" (A)
Iy =8I, =I,+Ip+Ic=2736-/-110,34° (A)
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Bdi tép 8: Cho mach dién 3 pha d6i xting khong sin hinh 2.6:
- Nguén d6i xting khong sin, c6 stic dién dong pha A:

e (£) = 200/2 sin ot + 504/2 sin(3wt — 30°) + 304/2 sin(5wt — 45°) (V)

e o 1 e
- T4i d6i xting ¢6: 3wL =—— =15 (Q); R =30 (Q 4 A4 R L C
g 30l Q) Q) |
Tinh dong dién trong cac pha cua tai? s B ,
in ng dién trong p u 1 0 o
€c
C
|_.
Gidi: Hinh 2.6

Cho titng thanh phan ctia ngudn tac dong, d6i véi mbi thanh phan ctia ngudn ta chuyén
sang so d6 phtic va tach riéng pha A dé tinh, tuong tng véi so d6 hinh 2.6a, 2.6b, 2.6¢. T so
d6 ta tinh dugc:

a4 iy, R L C
o‘- jo’ 0

Z, :R+j(wL—%)=30+j(5—45)=30—j40 @)
[0,

Hinh 2.6a

. E, 20020°
IA = —_= —.

1 Z, 30-j40
I'C1 =4,53,13° +120° = 4,173,13° (A)

=24+ 3,2 =4,5313" (A)

I'B1 =4,53,13°-120° =4, -66,87° (A)
ia, () = 4/2 sin(et +53,13%) (A)
ip, (£) = 42 sin(wt — 66,87°) (A)

ic, (t) = 42 sin(wt +173,13°) (A)

4 iy R L )c_‘
0-‘ 0’ 0]

Zy =R+j(5a)L—L)=30+j(25—9)=30+j16 Q)
50C

Hinh 2.6b

E 40
_ 24 3027457 96 50,84 20,88/ -73° (A)
s~ Z. 304,16

Iy
I, =0,882-73°-120" =0,882-193" (A)
Ip =0,882-73°+120° = 0,88247° (A)

ia () =0,882sin(50t - 73°) (A)
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ic, (£) = 0,882 sin(50t —193°) (A) ip, () = 0,88V2 sin(50t +47°) (A)

ey iy, R L C
O‘ )_‘0’ o

Z, =R+ jGoL-——)=30+ j(15-15)=30 (Q)
3awC

Hinh 2.6¢

. E,  502-30°
IA = =

=1,672£-30° (A)
5 Z, 30

I =1, =1,672-30" (A)

ia () =i, (t) =ic, (t) =1,672sin(30t -30°) (A)
* X&p chong két qua:

ig(t) =i (O)+ig (£)+ig (t)

= 42 sin(wt +53,13°) +1,67/2 sin(3wt — 30°) +0,88+/2 sin(50t — 73°) (A)
i(t) =ip (t)+ig (£)+ip (t)

= 4/2 sin(wt - 66,87°) +1,67+/2 sin(3wt — 30°) + 0,882 sin(5wt + 47°) (A)
ic (t) =ig, (t) +ig, (t) +ic (£)

= 4/2 sin(wt +173,13°) + 1,67+/2 sin(3wt — 30°) + 0,88+/2 sin(5et —193°) (A)

Bdi tép 9: Cho mach dién 3 pha d6i xting khéng sin hinh 2.7. Hay tinh dong dién trong pha B
cla tai va dong dién trén day trung tinh, biét:

- Nguébn d6i xting khong sin, c6 stic dién dong pha B:
ep(t) = 216sin(at —135°) + 8242 sin(3wt +117,2°) + 72sin(50t +135°) (V)

_ T4i d6i xting c6: oL =9 (Q); % ~45 (Q): R=36 ()
o

- Day trung tinh c6: Ry =1 (Q). OeA A I:I I—

Hinh2.7a Hinh 2.7
Gidi:
1. Cho thanh phan bac 1 ctia ngudn tac dong, tach riéng pha B, ta c6 so d6 mach dién
pha B hinh 2.7a. Tit 56 db ta tinh duge: Ep =108v22-135" (V)

Z, = R+ j(wL——1)=36-j36 ()
oC

. E
Iy = Z_31 =32-90° (A) = ip (£)=32sin(et-90°) (A)
1
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2. Cho thanh phan bac 5 cia nguén tac dong, tach .
riéng pha B, ta c6 s¢ d0 mach dién pha B hinh 2.7b. Tu so Ep, jB Z,
d6 ta tinh dugc:

Ep =36122135° (V)

Z, = R+ j(50L -—) =36+ j36 (Q) Hinh 2.7b
50C

. EB-
Iy = Z—2 =1290° A) = g () =+2sin(et+90°) A

3. Cho thanh phan bac 3 ciia ngudn tac dong, tach riéng pha B, ta c6 so dd6 mach dién
pha B hinh 2.7c. T so @6 ta tinh dudc:

By =82,117,2° (V) B In %
Zy =R+ jGoL-—)=36+ j12 Q) 37
3wC N ,
0 — Lo
Zy =1 (Q) Hinh 2.7¢
i _&_zaooo A) = g (t)=2J2sin(3wt+100°) (A)
BT 7. +3Zy BT

4. Dong dién trén tai pha B va dong dién trén day trung tinh:
ig(t) =i (t) +ip, () +ig (?)
= 342 sin(wt — 90°)+ 242 sin(3et +100°) +v/2 sin(5wt + 90°) (A)
in (£) = Bip (£) = 632 sin(30t +100°) (A)

Bdi tép 10: Cho mach dién 3 pha d6i xting khong sin hinh 2.8. Hay tinh sd chi ctia cac déng
ho do, biét:

- Nguébn d6i xting khong sin, c6 stic dién dong pha C:
ec(t) = 43242 sin(wt + 60°) + 275v/2 sin(3et — 90°) +1444/2 sin(5et —60°) (V)

_ T4i d6i xting c6: oL =18 (Q): %:90 @Q): R=7243 (©)
[0

€\ A
- Day trung tinh c6: Ry = 243 (@) —@——:I—"""‘H —

R
i Hinh 2.8 — ()
Gidi: — _/

1. Cho thanh phan bac 1 ctia ngudn tac dong, tach riéng pha C, ta c6:
EC1 =432,60° (V)

Z, =R+ j(a)L—%) — 793 - j72 (@)
(0]

Hinh 2.8a O ‘O’
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. E

fo =—2-3,90° (A)

1 Z]_

2. Cho thanh phan bac 5 ctia ngudn tac dong, tach riéng pha C, ta cé:
EC5 =144/ -60° (V)

Z. = R+ jGol———) =123 + j12 Q)
50C

. E
fo == 21,-90° (A) 0 Lo
5 Z, Hinh 2.8b

3. Cho thanh phan béc 3 ctia ngudn tac déng, tach riéng pha C, ta cé:
Eg, =2752-90° (V)

Zy = R+j(3wL—$) =723+ j24 (Q); Zy =243 (Q)
[0]

E. E03

Io =—2—=2,/-100° A le, %
@ Zy+3Zy @ @ —
4. 86 chi cta cac déng ho do: 3Zy
[ampe2 =6 (A) (0] 1 ‘0’
Hinh 2.8¢

Lype, =V3° +2% +1% =14 =374 (A)

2.3 Baitap van dung
Bai tép 1: Cho ngudn dién 3 pha d6i xiing thi tu thuén, biét stic dién dong pha A:

e ()= 22042 sin(100¢ +60°) (V). Viét bidu thic stic dién dong pha B va pha C?
Bdi tép 2: Cho hé théng dién ap day d6i xting thi tu ngudgc, biét:

Uy, ()= 120\/§sin(100t +150°) (V). Viét biéu thic dién ap Upc, () va Uca, @*)?
Bdi tap 3: Cho ngudn dién 3 pha d6i xting thi tu khong, biét stic dién dong pha B:

ep(t) = 22042 sin(100¢ —150°) (V). Viét bidu thtec stc dién dong pha A va pha C?
Bdi t@p 4: Phan tich hé thong dong dién 3 pha khong d6i xting sau thanh cac thanh phan d6i
xtng: 1, =9245° (A); Iz =9,120° (A); I, =0 (A).

Badi tap 5: Phan tich nguén dién 3 pha khong d6i xiing sau thanh cac thanh phan d6i xiing
pha A:

e, (¢) = 380+/2 sin(314¢ +120°) (V)
ep(t) = 10042 sin(314¢ —50°) (V)
ec(t) = 2204/2 sin(314¢ +100°) (V)
Bdi t@p 6: Viét hé phuong trinh m6 ta su c¢6 khi diit day pha C?
B&i tap 7: Viét hé phuong trinh mé ta su c¢6 khi ngdn mach day pha A va pha C?
Bdi tép 8: Viét hé phuong trinh mo ta su ¢6 khi ngédn mach cham d4t day pha B va pha C?

Bai tép 9: Vé so d6 thay thé hé thong dong ap mat d6i xiing tai noi su c6 dit ddy pha B thanh
hé thong dong ap doi xing?
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Bdi tép 10: V& s d6 thay thé hé thong dong 4p mat d6i xiing tai noi su ¢6 ngdn mach day pha
A va pha B thanh hé thong dong ap déi xting?

Bdi tép 11: Cho mach dién 3 pha d6i xting khong sin hinh 2.9. Hay tinh dong dién trong pha
C cua tai va dong dién trong day trung tinh, biét:

- Nguén déi xting khong sin, cé stic dién dong pha C:

ec(t) = 4322 sin(wt + 60°) + 2752 sin(3wt —90°) + 144+/2 sin(50 — 60°) (V)

- T4i d6i xtng c6: wL =18 (Q); % =90 (Q); R=7243 (Q); Ry =2v/3 (Q)
[

— Hinh 2.9

Bdi tap 12: Cho mach dién 3 pha d6i xting khong sin hinh 2.10. Hay tinh s6 chi ctia cac déng
ho do, biét:

- Nguén d6i xting khong sin, c6 stic dién dong pha A:
e, (t) = 720sin(wt +90°) + 310/2 sin(3wt — 85°) + 240 sin(5wt —90°) (V)

- Tai @61 xting c6: wL = 30 (Q); % =150 (Q); R=120 (Q); Ry =1(Q)
a)

€A A R L C
D)= —
€p B
0 —@——I:I—NV\—H—»U
€c C
._@__:'_rvn_“_.
By N

A
1 2
uHinh 2.10

Bdi téip 13: Cho mach dién 3 pha d6i xting khéng sin hinh 2.11. Tinh dong dién trong cac pha
clia tai va dong dién trong day trung tinh, biét:
- Nguébn d6i xting khong sin, c6 stic dién dong pha C:
ec(t) = 200~/2 sin ot + 50/2 sin(3wt + 60°) + 3072 sin(5et +30°) (V)
- T4i 61 xting c6:
1 A RBOL
3wL=——-=15 (Q); R=30 (Q)
3wC

e g
o

ec C

LIT

Hinh 2.11
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