[CHUONG IV : BQ BIEN DOI PIEN AP XOAY CHIEU — AC/AC
CONVERTER|

TS. LE MINHPHUONG
CHUONG 4

BOQ BIEN POI PIEN AP XOAY CHIEU
I. Téng quat
1. Chirc niing: bién dbi dién ap xoay chiéu co tri hiéu dung khong doi thanh dién ap xoay
chiéu c6 tri hiéu dung thay ddi duoc.

Uims=const, |1,f1 Uzms=var I2,f2
N/
AC input AC output
N/
f1=50-60Hz f2=50-60Hz

- Ngudn ngd vao 1a dién ap hinh sin c6 tri hiéu dung va tan s khong d6i Ul=const , fl=
const ;Tao ra di¢n ap ngd ra cung tan sd va co tri hidu dung thay ddi duge U2=var,fl1=f2=const
2. Ung dung
- Cho céc thiét bj nhiét dién (10 dién, thiét bi tiéu thu nhiét dién)
- Dong ngat dién va diéu khién do sang(dén quang cdo)
- Diéu khién dong co khong dong bd cong suat nho va trung binh (may bom)
- Hé thong bu nhuyén cong suit phan khang
3. Phan loai:
a. Theo s6 pha
- 1pha
- 3pha
b. Theo dang mach
- dang day du (d6i xtmg)
- dang tiét kiém (khong dbi xtmg)
¢. Theo nguyén tic diéu khién bd bién doi
- Piéu khién hoan toan.
- Diéu khién ban phan.
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Ta

FIGURE 16.11 Three-phase ac voltage-controller circuit configurations,
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I1. BO BIEN POI PIEN AP XOAY CHIEU MOT PHA TAI R

1. So do.
i1 T - Nguon xoay chi¢u mdt pha:
’ > i\_t u=U,_ sinot
, o Iz Lt . o
iy o T2 - Linh kién ban dan: 2 thyistor cong suat
%AKI—— . mac doi song T, T,
e § - Tai thuan tr6 R
U=Umsinot R Uz
2. Ky hiéu: )
- Dong tuc thoi qua linh kién SCR cong suat it , itz
- Dién é&p trén linh kién SCR cong suat ur; , um
- Dién ap va dong dién tai u, i,
- Tri hiéu dung dién ap, dbr}g dién tai U, [,
- Tri hiéu dung 4p pha nguon U
- Tri hiéu dung dong dién nguén I,
- Bién d¢ dién ap pha nguén Uy,
3. Gia thiet: ‘ ‘ o
- Ngudn ap 1y tudng: ngudn xoay chi¢u mdt pha ly tudng, dién trd trong cia nguodn bang
khong.
- Céc linh kién ban dan ly tudng: dién ap trén linh kién khi dan bang 0.
- Mach ¢ trang thai xac lap.
4. Phan tich.
Trang thai 0 [0+a]: I, =0 Trang thai T1 [+ 7] g, >0;
U, =u=U_sinwt>0;i;, =0 Uy, =0; Iy, =1,
U, =—U;, =-U  sinot <0;i;, =0 Uy, =0;i;, =0
U, =01, =0 uZ:u:Umsina)t;iZ:u—F\:
Trang thai0 [r+7+a]:ls, =0 Trang thai T2 [z + a + 27|
Uy, =u=U_sinat<0;i;, =0 Up, =05i;, =0
Ur, =—U;, =-U_sinat > 0;i;, =0 Ur, =0;ip, =1,
u, = 0; iz =0 z

u,=u=U_sinat; i, =
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0 T1 T2 LK

o n T+ 2n 2n+a 3n

a T T+ 271 21+a 3n

0 ) b T+OL 2n 2m+at 3n

o n oL 2n 2m+ot 3n

Titme offset. 0

Hinh 4.1 Gian d6 dién ap dong dién tai va linh kién
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0 o n T+ 2n 2m+o 3n

a00 L i i 1 ]
0 [ T T+ 2n 21+0t 3n
400 : : . . !
< : 5
g 200 . NG L
E| | | |
0 o n T+ 2n 2m+a 3n
500

urz(V)

500 i i i i i

0 a b1 T+a 21 27+ 3n
Tirme offset: 0

Hinh 4.2 Gian d6 dién ap dong dién qua linh kién

5. H¢ qua

- Tri hiéu dung dién 4p tai : \/ _[ U2 (sinwt) dat = UW
T T

U: trj hiéu dung dién 4p ngudn
a=0=u,=u

- Tri hiéu dung dong tai: I, = U—RZ

U 2
- Cong suat tiéu thy cua tai: P, = RZ

x ; P A i
- Hé¢ so cong suat : 4 =+ = Y., T sin 2
S u.l V4 2z
- Tri hiéu dung dién ap trén SCR: I, = ZL - " (1+cosa)
72' a

- Tri trung binh dong dién qua SCR:U 5 = 1_ a sm 20 |,

\/_R 2t 2
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I1. BQ BIEN POI PIEN AP XOAY CHIEU MOT PHA TAI THUAN CAM

1. So do.

i T - Ngudn xoay chiéu mét pha:
_T?{}}\T 5 u=U_ sinat ) ,
L aT2 > - Ljph kién ban dan: 2 thyistor cong suat
. mac doi song Ty, T,,
: - - Taithun cam L
@ U=Umsinot ur2 L % Uz

L=0.2

2. Ky hiéu:
- Dong tuc thoi qua linh ki¢n SCR cong Suét it , T2
- Dién ap trén linh kién SCR cong suit ur , up
- Dién ap va dong dién tai u, 1,
- Tri hiéu dyng dién ap, dong dién tai U, I,
- Tri hiéu dung ap pha ngudn U
- Tri hiéu dung dong dién nguén I
- Bién d6 dién ap pha ngudn Uy,
3. Gia thiét:
- Ngudn ap Iy tuong: ngudn xoay chiéu mot pha Iy tuong, dién trd trong ctia ngudn bang
khong.
- Cac linh kién ban dan Iy tuong: dién ap trén linh kién khi dan bang 0.
- Mach ¢ trang thai xac lap.
4. Phan tich. Ta phan bi¢t hai truong hop

. /2 P c 1A T s ~ A 2. a1y .
- Khi 0 < a <— dong tai lién tuc U, = u;tri hi¢u dung dién 4p ngd ra khong doi va bang tri
2
hiéu dung 4p ngd vao U, =U : B¢ bién doi dién ap hoat dong nhur cong tic & trang thai dong

- Khi % <a <7z Dong tai gian doan tri hiéu dung U, thay doi 0 < u, <u

Trang thai 0: [0+ a];l;, =0 Trang thai T1: [a <27 —a]; 1, >0
Uy, =u=U_sinot > 0;i;, =0 U, = 0;ip, =i,
Ur, =—U;, =-U_ sinaot <0;i;, =0 Uy, =0;ip, =0
u,=0;i,=0

. d.i .
u,=u=U_ sinwt; L dtz =U,, sinot

.U . u
i, =—=" J‘ﬂsm wt.dot = —"(cos & — cos wt)

w.L e oL
-Khi ot = dong tai i, =i, ting dan tir 0 dat gia

tri cuc dai tai ot = 7 sau do giam vé 0 khi

ot =2r-a
Trang thai 0: 27 —a+7+a];lg, =0 Trang thai T2 : [+ a +37—al;lg, >0
U, =u=U_ sinwt <0;i;, =0 Ur, =0;i;, =0
U, =—U;, =-U  sinat > 0;i;, =0 u,, =0;i,, =—i,

BAI GIANG PIEN TU CONG SUAT Page 32



R B OR\Y 10005135 0[O0\ | BO BIEN POI PIEN AP XOAY CHIEU — AC/AC CONVERTER]

u,=0;1,=0 uz:u:Umsina)t;Lc:;tZ

=U,, sinwt

.U . U

i, =—" J‘wt sin ot.d (ewt) = —"[cos(a + 77)— cos wt]
.L e o.L

Khi ot = 7+« dong tai i, =i,, ting dan tir 0 dat

gia tri cuc dai tai ot = 27 sau d6 giam vé 0 khi

ot=3r-«a
o » o
R0 : : o :
2 EI/ .......... \ ........... / ..... \
\__ . _./
50010 i o T, 2n-o | mto i2m 3n—q 2m+o 3n
T2 0 T1 0 T1
500 : : : 12 :
S o i T T S B
N . .
5 : :
500 i I i i I
0 o b4 21— T+ 271 3n—a 21+ 3

o ke 21— T+ 2n 3n—o 21+ 3n

R i 1
0 o T 21— T+ 2n 3n—a 21+ 3n

Time offset: 0
Hinh 4.3 Gian d6 dién ap dong dién tai va linh kién
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iT1(A)
=

olo . o T 210l . o 21 3n—q 2n+o {3n

|
|

o T 21— T+a 2n 3n—a 27+ 3n

Titme offzet: 0

Hinh 4.4 Gian d6 dién ap dong dién qua linh kién
5. Hé¢ qua

1. Truong hop OSaS%

- dong qua tai lién tuc :u, =u;U, =U khong doi
- Mach hoat dong nhu mot khoa dong

2. Truong hop % <a <7 dong qua tai gian doan 0 <U, <U
- Tri hiéu dung ép tai :

\/ J‘h Umsma)t *dat =U \/( sm2a}zu\/z[l_g+sm2aj
T 27

-Tri hiéu dung dong trén tai :

:W_ \/(1——j1+2cos a)+%(2“)

-Thanh phan hai co ban : I (1)m (a) =L (2 —Ea + ls1n 20(]
1)

V4 T

- Mach hoat dong nhu mdt tai L diéu chinh véi cam khang 1a ham phu thude goc
kich:
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Vi, o.L
XL(“)_ I (a)_ 2 1 ]
L(hm 2——a+—sin2a
T b4

I1. BQ BIEN POI PIEN AP XOAY CHIEU MQT PHA TAI RL

1. So do.
i - Nguon xoay chiéu mot pha:
L:I\_n u=U,, sinot
TR - Linh kién ban din: 2 thyistor cong suét
_>A|<|7 mac doi song T;,Ts,
: U - TaiRL
U=Umsinot

R=10;L=0.05 ¢=57.5

2. Ky hié¢u:
- Dong tuc thoi qua linh kién SCR cong Suét i , 12
- Dién ap trén linh kién SCR cong Suét ur , U
- Dién ap va dong dién tai u, i,
- Tri hiéu dung dién ap, dong dién tai U, I,
- Trj hiéu dung ap pha ngudén U
- Tri hiéu dung dong dién nguén I
- Bién d6 dién 4p pha ngudn Uy,
3. Gia thiét:
- Nguon 4p Iy twong: ngudn xoay chiéu mot pha Iy tudng, dién trd trong ctia ngudn bang
khong.
- Céc linh kién ban dan Iy tuong: dién ap trén linh kién khi dan bang 0.
- Mach ¢ trang thai xac 1ap.

Goc toi han @la goc didu khién ma dong dién tai & ranh gidi giita ché do dong dién
gian doan va dong lién tuc. Goc tdi han duoc tinh bang cong thirc:

Q= arctg(%l'j;a) =22 =314

- Khi 0<a <¢ Dong tai i, lién tuc u, =u; Tri hi¢u dung ap tai bang tri hiéu dung ap
ngudn U, =U (khong d6i)
-Khi ¢ < a < 7 : Dong tai gian doan ,tri hidu dung u, thay d6i 0<U, <U

Phan tich truong hop gian doan

Trang thai 0 [0=a] I, =0 Trang thai T1 (o = f) I, >0
U;, =U, sinaot > 0;i;, =0 Ur, =05y, =1,
u, =-U,sinot <0;i,, =0 Uy, =—Us, =050, =0
u,=0;i, =0 . _ di, .
: g u,=U_ smaot; R, + L—*=U_ sinot
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ot—-a
|, = Y sin(wt — @) —sin(a —p)e o
R” + (wL )

Trong d6 7 = % - thoi hang tai

Dong i, =i}, tang tu gia tri 0 khi ot = o dat cuc
tri va sau d6 giam vé 0 khi wt = £
Goc f duogc tim ra tir phuong trinh

p-a

sin(B — @) —sin(a - (o)e_? =0
Khoang dan cua T1 duoc x4c dinh béi biéu thirc

o=f-«a
Trang thai 0 [+ 7z +a]: 15, =0 Trang thai T2[z +a +]: 1, >0
Uy, =u=U_sinat<0;i;, =0 U; =—U;, =0;i;, =0
U, =—U;, =-U  sinat > 0;i;, =0 U, = 0;i, =i,
u,=0;i,=0 : : di :
Lo u,=U_sinet; Ri, +L—=2-=U_ sinot
U _ot-a
i, =——" | sin(ot —¢)-sin(a—pl
2 2
\JR +(a).L)
5o Lo o T B nta 21 2nta 3n
T T
S ok L TN L] TS
N
S
500 I L L i |
0 [od m T+ 2n 2m+o m
200 T T T T T
g :
—
=
S
—
—
D

0 o b3 T+ 21 27+ 3n

Time offset: 0

Hinh 4.5 Gian d6 dién ap dong dién tai va linh kién
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15 _ -
L4 L4 \l—’
o 04 [ o .
—~ A0 L NG ST A S S b
< :
— .
BBl N Lo
nlo o T B TT+0L 27 T+OU 3m
T2 0 T1 T2 0
500 , , o
— r- : :
b : : :
— |:| ...... por——— a e N
g : . | .
) : :
500 i i i i .
0 o b B T+t 271 271+t 3n
15

500 : i i i i

0 o ks T+ 2n 2n+o 3n
Time offset: 0O
Hinh 4.6 Gian d6 dién ap dong dién qua linh kién
H¢ qua :
- Tri hiéu dung 4p tai : u, =U\/ﬂ_“ , Sin2a-sin2f :U\/é+ sin2a —sin2/5
T 2 /2 2

& :1a goc dan cua Thyritor
f :la goc tat cua Thyritor
- Tri hi¢u dung dong qua Thyristor

15 U 17 S

I, =1, = |—|i’d(at) = ——x= | — | [sin(at — @) —sin(a —p)e  ** ]*d(wt
0=t =y i) R2+(wL)2\/”j[ (ot —p)=sin(a ~g)e * Fd(at)
- Tri hiéu dung dong tai I, =21, =421,

-Tri trung binh dong qua Thyristor

a

U \/5 B wt—a

1 J' [sin(wt — @) —sin(a —p)e  “* 1d(at)

1 %.
I aver = averz = J-Izd(a)t) =
27, 274R? +(0l)? 7,

- Cong suat tiéu thy ctia tai P, =RI;
- Cong suit ngudn xoay chiéu S=UI =UlI,
. . ) P RI} RI U
-Hé s6 cong sudtnguon A=—=—2~1=—"1L=—FR
S ul U U

z
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