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CHUONG 2

1.Chitc ndng cia bd chinh luu va éng dung:
a. Chic ning: Bi€n d6i dong dién xoay chiéu mdt pha, ba pha
thinh dong mot chiéu.

b. Ung dung:
-Truyén dong dong co dién mdt chiéu c¢é diéu khi€n (cong sudt —
dén hang MW)

- Ngudn cho mach kich tir mdy phédt dién

- C4c hé thong giao thong dung dién mdt chi€u

- Cong ngh€ luyén kim mau, cong nghé hoa hoc

- Thi€t bi han dién mot chiéu, ma kim loai, nap dién acquy
- La bd phan cla thiét bi bién tan
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CHUONG 2

2. Phin loai: Cac dang bd chinh luu ¢ ban dugc phin loai theo :

a. Tinh ning diéu khién

-Bd chinh luu khong diéu khién ( dung toan diode trong cAu hinh
mach dong luc)

-Bd chinh luu diéu khi€u hoan toan ( ding toan Thyristor )

-B6 chinh Iuu diéu khi€n ban phan ( dung Diode + Thyristor )

b. Dang mach:

- Bo chinh lvu mach tia ( ¢6 di€m gitra )

- Bo chinh luvu mach cau ( gdm khéa cong suat nhém Cathode +
nhém Anode )

- B0 chinh luu ghép ndi ti€p, song song

- BO chinh luu kép
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CHUONG 2

Bo chinh luu tia
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CHUONG 2

c. Theo s6 pha:

chinh luvu mot pha

5 chinh Iuu ba pha

0 chinh Iuu nhi€u pha
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BO CHINH LUU TIA BA PHA KHONG PIEU KHIEN
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BO CHINH LUU TIA BA PHA KHONG PIEU KHIEN

Cdc gid thiét :

Ngudn 4p 1y tudng ( 4p hai cd ban, hé thong ngudn xoay chiéu ba
pha cAn bing, doi xdng, dién trd trong cia ngudn bing 0 )

Céc linh kién bdn dan ly tudng

Cdc day ndi va cdc bd phan khdc cia mach ciing 1y tudng
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BO CHINH LUU TIA BA PHA KHONG PIEU KHIEN

Phan tich :
Gid thi€t dong tdi lién tuc va mach § trang thdi xdc 1ap.

Trinh tu ti€n hanh phén tich :

1. Xdc dinh khodng dan va trinh ty déng ngit cia cdc khoa diode
trong mot chu ky 4p ngudn

2. Thiét 1ap cdc phuong trinh trang thdi 4p, dong cho tdi, linh kién,
ngudn

3. Dung céc gidn d0 4p va dong & x4c 14p cho tdi, linh kién, ngudn

4. C4c hé thitc, hé qua & xdc lap do6i véi tai, linh kién, ngudn
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BO CHINH LUU TIA BA PHA KHONG PIEU KHIEN

SN___ . Dongtii

i P /. Dong

J linb kién

&Ap linb
kién

(b

H2.3.Gidn db 4p va déng BCL tia 3 pha khéng difu khi€n
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BO CHINH LUU TIA BA PHA KHONG PIEU KHIEN

M6 phong Bo chinh luu tia ba pha dung phan mém PSIM
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BO CHINH LUU TIA BA PHA PIEU KHIEN

CuuDuongThanCong.com

ud

Ngudn xoay chi€u ba pha
dang sao

3 thyristor
T4i mdt chiéu.

Céc khdi diéu khién dua
xung diéu khié€n kich déng céc
thyristor.
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BO CHINH LUU TIA BA PHA PIEU KHIEN

Phén tich:

a. G6c di€u khién o

Né&u nhu cdc xung diéu khi€n thyristor dugc dua vao tré so véi géc
ma néu & vi tri d6 cdc diode s& dong, goc tré d6 goi 1a géc diéu khién
o hay géc tré clia qué trinh chuyén mach. Gid tri o phu thudc vao
thoi di€m gdi tin hicu diéu khién.

Trang thai ap va dong dudc ddi di mot géc o so véi chinh luu tia dung
diode.

b. Pham vi diéu khi€n géc a. :

PéE déng SCR can thod 2 diéu kién:

Dién ap khoa thudn duong : V>0

Xung diéu khién kich déng SCR : 15 > 0
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BO CHINH LUU TIA BA PHA PIEU KHIEN
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BO CHINH LUU TIA VOI DIODE ZERO
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BO CHINH LUU TIA VOI DIODE ZERO

Khi a <7w/6 : V, khong co tac dung

*Khio >n/6 :Dong tdi qua V, trong cac khoang ma ap trén tai
s& Am néu trong mach khong co V

> Trang thdi V: 'V, déng V,, V,, V,ngit, V,, V,
u, =0; 1, = 1y

Uy, =W~ Uy, 1, =0

Uy =U;— Uy, 1,5=0

ud — ul — _uvo.

Tuong tu cho trang thai V,, V..
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BO CHINH LUU TIA VOI DIODE ZERO

> Trang thdi V,:  V,déng, V,,V,, V, ngat
uVO = ud = O’ iVO = id
U, = ; 1, =0
Uy, =1, ; 1,=0

U3 = Us 5 13 =
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BO CHINH LUU TIA VOI DIODE ZERO

M6 phong b6 chinh luu tia, quan sat cac dang song.
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BO CHINH LUU TIA VOI DIODE ZERO

Cac hé thuc :

> Trudng hdp o < m /6 : tuong tu chinh luu tia ba pha
> Trudng hdpa > mw /6 :

Tri trung binh dp tai:

U,, = S U -sin(ot)-d(ot) = ﬂU(l—sin[a—%D

a+m/6 27[

Pham vi diéu khi€n géc o : /6 < o < 57/6
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BO CHINH LUU TIA VOI DIODE ZERO

Téc dung cua V,

- Lam gidm gid tri hiéu dung thanh phan xoay chi€u clia 4p
chinh luu qua viéc ngit bé phan 4p 4m

- Lam ting hé s6 cong suit ngudn A

- Khong cho phép ché dd nghich luu

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

BO CHINH LUU CAU BA PHA PIEU KHIEN HOAN TOAN
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BO CHINH LUU CAU BA PHA PIEU KHIEN HOAN TOAN
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BO CHINH LUU CAU BA PHA PIEU KHIEN HOAN TOAN

- Nguon 3 pha 1y tuéng

- 6 SCR chia lam 2 nhom ( Anode : V, V.,V , Cathode:
V,, V,, Vi)

- TaiR, L, E

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

BO CHINH LUU CAU BA PHA PIEU KHIEN HOAN TOAN

- Gia thi€t dong qua tdi lién tuc, tich mach cau thanh 2
nhom linh kién Anode va nhém Cathode. Pi€n 4p phu dugc dua
vao khio sat1a u,, va u,. G mot thdi diém, 1 SCR nhém anode

+ 1 SCR nhém Cathode dan.
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BO CHINH LUU CAU BA PHA PIEU KHIEN HOAN TOAN

- Trudc tién ta chitng minh rdng 2 nhém linh kién lam viéc
doc 1ap v6i nhau va moi nhém 1am viéc nhu modt mach tia 3 pha .

Gia thi€t dong I di qua tdi va ta theo d5i nhém anode
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BO CHINH LUU CAU BA PHA PIEU KHIEN HOAN TOAN

Gié thi€t trong nhém V, déng, V.,V ngit

U= > 1y = 1y
U,z =U, = U ;1,;=0
uV5=u3_u1 ;1V5=O

Uga = Uy
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BO CHINH LUU CAU BA PHA PIEU KHIEN HOAN TOAN

Nhan xét thdy cdc hé thitc md td 4p va dong hoan toan
khong phu thudc vao trang thdi déng ngit cia cac Thyristor
nhom Cathode.

Chirng minh tuong ty cho V3, V3.

Chirng minh tuong ty cho nhom Cathode.
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BO CHINH LUU CAU BA PHA PIEU KHIEN HOAN TOAN

- Nhu vay ta ¢6 thé tdch mach cau ba pha thanh 2 mach tia
ba pha nhém anode va cathode

—»id
i i ui uz2 u3 1
L Ka ke © © O
udA udK
Xu  Zw Ke
ul uz2 u3
! ! id ©
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BO CHINH LUU CAU BA PHA PIEU KHIEN HOAN TOAN
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BO CHINH LUU CAU BA PHA PIEU KHIEN HOAN TOAN
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BO CHINH LUU CAU BA PHA PIEU KHIEN HOAN TOAN
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BO CHINH LUU CAU BA PHA PIEU KHIEN HOAN TOAN
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BO CHINH LUU CAU BA PHA PIEU KHIEN HOAN TOAN

Hé qua:

> Tai:

- Ap tdi c6 dang 6 xung trong mdt chu ky dp ludi. Chu ky ap
chinh luu T, = T/6. Tan s6 haibac 1 cta dp chinh luu:

Tri trung binh ap chinh luu:

U,, =t —U, = {ﬁ-cos(a)—(—ﬂ-cos(a)ﬂ-U = 346 -cos(o:)-U

27 27 T

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

BO CHINH LUU CAU BA PHA PIEU KHIEN HOAN TOAN

Tri trung binh dong tai :
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BO CHINH LUU CAU BA PHA PIEU KHIEN HOAN TOAN

> [.inh kién:

Ap ngugce 16n nhat trén linh kién :

Uin = \/6 U
Dong trung binh qua linh kién :

/,

](AV)T ?
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BO CHINH LUU CAU BA PHA PIEU KHIEN HOAN TOAN

> Nguon: Tri hiéu dung dong qua ngudn

.. . 2
L =iy =, =1 ==,

3
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BO CHINH LUU CAU BA PHA PIEU KHIEN BAN PHAN

Khi thay nhom linh ki€n Anode ( hodc Cathode ) trong BCL
mach cau 3 pha di€u khi€n hoan toin bing diode cdng suit ta
duoc BCL mach cau 3 pha di€u khi€n b4n phan.

Uu di€m : Kinh t& hon vi gi4 thanh diode thdp hon SCR

Khuyét di€ém: Vung diéu khi€n hep hon
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BO CHINH LUU CAU BA PHA PIEU KHIEN BAN PHAN
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BO CHINH LUU CAU BA PHA PIEU KHIEN BAN PHAN
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BO CHINH LUU CAU BA PHA PIEU KHIEN BAN PHAN

. Phan tich:

Trong truéng hgp trén ta xem diode nhu 1 thyristor binh thudng véi
géc diéu khién o = 0. Viéc phan tich tié€n hanh tuong tu chinh luu
cau ba pha diéu khi€n hoan toan. Mach cé ciu tric gdm hai bd

chinh luu tia ba pha: diéu khi€n va khong di€u khién.
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BO CHINH LUU CAU BA PHA PIEU KHIEN BAN PHAN
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BO CHINH LUU CAU BA PHA PIEU KHIEN BAN PHAN

M6 phong bd chinh luu
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BO CHINH LUU CAU BA PHA PIEU KHIEN BAN PHAN
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BO CHINH LUU CAU BA PHA PIEU KHIEN BAN PHAN
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BO CHINH LUU CAU BA PHA PIEU KHIEN BAN PHAN

Hé qua : Ap chinh luu trung binh

27

U, =u, —u, :{ﬂ.cos(a)—(—3'\/€.cos(a)H.U - 3'\/6-(l+cos(a)).U

Khi thay doi géc kich , ta thay d6i dién 4p chinh luu trung binh :

3-\@(]

/A

0<a<ro0<U,, <
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BO CHINH LUU CAUMOT PHA PIEU KHIEN HOAN TOAN

fcva V2 De

[~
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BO CHINH LUU CAU MOT PHA PIEU KHIEN HOAN TOAN

Gi thiét :

- Nguodn xoay chi€u mot pha 1y tudng
- 4 SCR 1y tuéng

Dong qua tai li€n tuc

Phan tich :

Mach ciu c¢6 cau tric tuong duong 2 mach tia 2 pha mic ndi tiép.
Ngudn 4p mot pha u dugc phan tich thanh hai ngudn xoay chiéu
tuong dudng u, va u, c6 phudng trinh nhu sau:
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BO CHINH LUU CAUMOT PHA PIEU KHIEN HOAN TOAN

U, = %sin(a)z‘);

U, = %sin(a)t —7)
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BO CHINH LUU CAUMOT PHA PIEU KHIEN HOAN TOAN
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BO CHINH LUU CAUMOT PHA PIEU KHIEN HOAN TOAN

M6 phdng bd chinh luu cau 1 pha
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BO CHINH LUU CAUMOT PHA PIEU KHIEN HOAN TOAN

M6 phdng bd chinh luu cau 1 pha
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BO CHINH LUU CAU MOT PHA PIEU KHIEN HOAN TOAN

> Tai:
-Ap chinh luu trung binh
U, = —OTU sin a)t)da)t = 2 f U -cosa
-Pham vi di€u khién 4p tai:
()Saéir@—z \/7 U <U, < ﬁ U
T T

- Dong chinh luu trung binh:

U, —E
R

]da =
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BO CHINH LUU CAU MOT PHA PIEU KHIEN HOAN TOAN

> Linh kién :

- DOng trung binh qua linh kién : Moi SCR dan % chu ky dp ludi

1,

2

]T(AV)

- Ap ngudc cuc dai trén linh kién:

U s =N2U
»Ngudn: Tri hiéu dung dong qua nguodn

1 o+
1‘,9:11:\/; [Pdot =1,
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BO CHINH LUU CAUMOT PHA PIEU KHIEN BAN PHAN

|
L1
|
L1
®
[~J]
R
[~
L1
0 )
N

C4u tric doi xung C4u tric bat doi xing
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BO CHINH LUU CAUMOT PHA PIEU KHIEN BAN PHAN

Mo phong PSIM

e

AN
joa
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BO CHINH LUU CAUMOT PHA PIEU KHIEN BAN PHAN

Mo phong PSIM

0000000
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BO CHINH LUU CAUMOT PHA PIEU KHIEN BAN PHAN

> Tai:
-Ap chinh luu trung binh
U, = lJ‘U . sin(a)t)da)t = £ U - (1 + COS a)
7T o T

-Pham vi di€u khién 4p tai:

D)

T

-U

O<a<r<=0<U,<

- Dong chinh luu trung binh:

U, —E

]da: R
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BO CHINH LUU CAUMOT PHA PIEU KHIEN BAN PHAN

Nhan xét:

- C4 hai cAu hinh déu I1Am mA4t phan 4p Am trén tai .
Séng dgn vi thé thudn 1¢i hon cho cdc tng dung. Ché do
nghich Iuvu khong xay ra. Hé s6 cong sudt cao hon so véi
chinh luu cAu mot pha diéu khi€n toan phan vé6i cling géc
kich a;

- Thdi gian ngit an toan t, Mach khong doi xing
an toan hon mach c6 cdu tric doi xdng va chinh luu diéu
khié€n hoan toan nén géc o, €6 pham vi dicu khién 16n
hon;
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BO CHINH LUU CAUMOT PHA PIEU KHIEN BAN PHAN

Nhin xét:

- Mach ciu 1 pha véi diode chuyén mach (diode V,) : Diode
V, trong mach cau 3 pha hodc 1 pha di€u khi€n bdn phan c6
tic dung mé rong trong pham vi di€u khié€n dién dp chinh
luu dén gid tri 0. Diode V, cho dong tdi i, di qua trong céc
khoang thdi gian ma trong trudng hgp mach khong chita V,,
thi dong tai s& khong di qua 4p nguén ma di qua cip diode —
thyristor ( thidu V, V, ). Do d6 lam ting khoang thdi gian
ngit an toan cho cdc SCR.
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HIEN TWONG CHUYEN MACH

Trong thuc t€ , ngudén cé cdm khdng trong 1am dong qua né
khong thé thay doi dot ngdt. Hién tugng chuyén mach dién ra
v6i mot khoang thdi gian nao d6 va hinh thanh trang thai cac
nhdnh cing dan dién. Hién tudng nay con dugc goi 1a hién
twong trung dan.

L

i
=

V1 Ve V3 R

0.001 (P
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HIEN TWONG CHUYEN MACH

TLTK : overlap muc 11.7 p.306.

Phuong trinh c¢o bdn cho bo chinh luu tia ba pha khi chuyén
mach gitra V3 va V1:

diy,
dt

diy
dt

Iy iy =1,

d;m —u,— L diy
4 dt

u, — L

:ud

u, — L
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HIEN TWONG CHUYEN MACH

Hé qua:
-Hién tugng chuyén mach Iam gidm 4p tdi trong thdi gian
chuyén mach :

U =U, - 3wl I,
2
-- Han ch& pham vi géc diéu khi€n va pham vi diéu khién dién

ap chinh luu :

vdiy :g6c chuyén mach. Géc chuyén mach dudc tinh theo cong
thue :

20l 1, J .

VU,

Yy = arccos[cosa' -
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HIEN TWONG CHUYEN MACH
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HIEN TWONG CHUYEN MACH

Bai tap : Chuyén mach trong bo chinh luu cau 1 pha
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HIEN TUGNG DONG GIAN POAN

- Phan tich khoang dan cua céc linh kién, tim thoi diém SCR ngit
- Thiét 1ap cac phuong trinh

- Hé qua, cht ¥ cac cong thirc tinh toan ¢ ché do dong bang 0

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

PHUONG PHAP PIEU KHIEN

Ramp @>@ Monc:?tabie @ T,
generator chip
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PHUONG PHAP PIEU KHIEN
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PHUONG PHAP PIEU KHIEN
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BO CHINH LUU KEP

Ly do su dung:

C4c mach ctia bo chinh luu trong cdc phan trudc diy cé thé lam
vi€éc vGi dién ap chinh luu duong hodc Am , nhung dong dié€n chi
c6 thé di theo mot chiéu . Pi€m 1am viéc vi thé chi c¢é thé dich
chuy€n trong mot viing (quadrant) hodc hai ving mgt phang U,
I, va ta goi bd chinh luvu mot viing hodc hai vung.

Bing cach két hop hdp 1y cdc bd chinh Iuu 2 ving véi nhau, ta ¢6
thé tao diéu kién cho dong dién di qua tdi hai chiéu . Ta goi
mach k&t hgp nay 1a bd chinh luu bon ving.
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BO CHINH LUU KEP
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BO CHINH LUU KEP
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BO CHINH LUU KEP

C6 hai phudng phép diéu khién bo chinh Iuu kép

+ Phu’Gng phap khong dung dong can béng & mot thdi diém chi c6 1

bd chinh luu lam viéc va tai dong iy, bo con lai bi khéa hoan toan
bdi xung cdng bi cam.

+ Phuong phdap dung dong cin bing c6 nhitng wu di€m sau:

>

Dong cin bing duy tri ch€ do dan dién hen tuc cua 2 b chinh
lvu khong phu thudc tinh chit tii, trong sudt cd vung diéu khién

Bdi vi 1 bd chinh lwu 1am viéc & ché do chinh luu va bg con lai
lam viéc ch& do nghich luu , cong suat cé the dugc truyén bat ci
chidu nio & bit ct chiéu nao & bat ky thdi di€m nao

Ca hai BCL déu lam viéc lién tuc nén ddp dng thoi glan khi
chuyen vung lam viéc nhanh hon ( thich hdp cho vi€c di€u khi€n
van toc ddng co mot chi€u v6i yéu cau ddo chi€u quay véi dic
tinh dong cao)
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B() CHINH LUU - BAI TAP

Bai tap 11.1 — 11.22 (TLTK)
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