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CHUONG HII
BQ CHINNH LUU - RECTIFIEL
Tong quat
Chikc niing : Bién doi dong dién xoay chiéu thanh dong mét chiéu

U 14,1 Uz,I2,f2

AC input DC output

f1=50-60Hz f=0Hz

Ung dung :
- Truyén dong dién (Pong co DC)
- Nguon cho mach kich tir may phat dién
- Nguén cho mach kich tir ddng co DC, déng bd

- Dung cho thiét bi han dién mot chiéu, ma kim loai, nap ac quy

- Dung bién d6i thanh dang mot chiéu va truyén tai
- Dung cho phuong tién giao thong cong cong
Phan loai:
Dang diéu khién
- biéu khién hoan toan (Thyristor)
- biéu khién ban phan ( Thyristor — diode)
- Khong diéu khién
Dang mach :
- Dang mach tia
- Dang mach cau
- Dang ghép néi tiép, song song

) - Dang chinh luu kép
S6 pha :
- M6t pha
- Ba pha
- Nhiéu pha
Up
h 4
37
4 >

D
@H v, =V sin wt R v

Hinh 3.1 B6 chinh luu tia 1 pha ban phan khong diéu khién
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v, =V sinwt

Upa

Hinh 3.1 B chinh luu tia 1 pha toan phan khong diéu khién

' =

D3

D2

v, =V, sinwi

FIGURE 10
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FIGURE 10.10  Three-phase double-star rectifier with interphase trans-

former.
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FIGURE 10.7

Three-phase star rectifier.
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FIGURE 12.12 Three-phase full-wave rectifier or Graetz bridge.
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II. BO CHINH LUU TIA 3 PHA KHONG PIEU KHIEN

1. So do:
- ~d - Nguon xoay chiéu 3 pha:
ib1 ip2 ips Ua = U m S ot
1 + 2
Ug =U_, sin(wt ——
UD# ;{ p1 Usz 2 UD3$ D3 R ® " ( 3 )
. 2
Uc =U,, sin(at + —”)
ud . . X 3 . 4
L - Linh kién béan dan: 3 diode cong suat
: : : D, .D;, D3
UA# @ UB‘ UC‘ - Tai mét chiéu dang tong quat RLE
E
| v

2. Ky hiéu:
- Dong tuc thoi qua linh kién diodes cong suét Ip1,iD2, 1D3
- Dién ap trén linh kién diodes cong Suit up; , Upz , Up3
- Dién ap va dong dién tai ug ig
- Tri trung binh di¢n &p, dong dién tai Uy 14
- Trj hiéu dung ap pha ngudén U
- Trj hiéu dung dong dién ngudn I
- Bién do dién ap pha ngudn Uy,
3. Gia thiét:
- Ngudn ap 1y tudng : ngudn xoay chiéu ba pha cin bang, d6i ximg dién trd trong cta
ngudn bang khong.
- Céc linh kién ban dan 1y tuong: dién ap trén linh kién khi dan bang 0.
- TaiL da 16n dé dong tai phing va lién tuc.
- Mach ¢ trang thai xac lap.
4. Phan tich: Tai mdi thoi diém chi c6 mot linh kién diode dan dién.
a. Xac dinh khoang déng ngit khoa diodes.
Dé phan tich trinh ty dong ngit cac khoa diode ta dung phép chirng minh phan ching.
4+ Xét trong khoang [n/6+51/6]:
Gia sit D, dén va Dy, D3 ngat tacd Up, =0;Up, <0; Uy, <0

- Xét mach di€n ua upi, upy, ug theo dinh luat Kirshop
Up, —Up, +Ug —U, =0
Up, =0=Up, =U, —Ug
- Trén gian do trong khoang [r/6+57/6] ta thiy Up, =U, —Ug >0 tirc 1a D1 dan trong khoang
nay, diéu nay mau thuan V(’)'i’ gia thiét. Vay D, khong thé dan trong khoang nay.
Gid su Dzdan va Dy, D, ngat taco Up; =0;Up, <0; Uy, <0
- Xét mach dién ua up;, ups, uc theo dinh luét Kirshop
Up, —Up; +Uc —U, =0
Up; =0=Up, =U, —U¢
- Trén gian d6 trong khoang [n/6+51/6] ta thiy u,, =u, —u ¢ >0 tic 14 D1 din trong khoang
nay, diéu nay mau thuan véi gia thiét. Vay Ds kh()nqg thé dan trong khoang nay.
- Nhu vay trong khoang [7,c/6+57t/6] chi c6 Dy c6 thé dan :
Gid su Dy dan va D,, D3 ngat taco Uy, =0;Up, <0; Up; <0
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- Theo gian d6 ta thdy u,, =0=> U, = Uy —U, <0: pht hop véi gia thiét.
- Theo gian db ta thiy u,, =0 = Up; = U, —U, <0: phuhop véi gia thiét

D1 D2 D3 D1 | D2 |
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6 5%/6 9nl6 13/6 17%/6 2176

300 } T — } —t T — {
—~zml. ... ST R L o ] SO o i
55 : : : : : :
Somp o] SRR L SN DUV S A S L i

: : i : : ; !
L L L 1 i
|7t/6 57I/6| | |137I/6 177[/6| |

200 | T | T | | I T | T I
R 1] :
§-2nn
S 400

-B0ON

i | i | i
/6 Sm/6 9I1/6 137/6 177/6 211/6

Titme offzet; 0

Hinh 3.3 Gian d6 dién ap, dong dién chinh luu va linh kién
- Ket luén : Linh ki¢n Diode ¢ pha nao c6 di¢n ap tirc thoi 16n nhat sé dan.

[z —5—7[] Diode D; dan
6 6

[ﬂ+2—ﬁ+5—” 2—ﬂ] Diode D, dan
6 3 ©

[”+4_”+5_” 4_”] => Diode D3 dan
6 3 6

b. Phwong trinh trang thai:
- Khi DI dan.

{UD,:O {UDZ:UB—UA<O {uDgzuc—uA<0
b - -
i

ID1 _Id
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di
Uy =U,; Uy =Riy+L—+E

- Khi D2 dan.
{um =U,—Ug {Uozzo . {um:uc_us
iDl =0 iD2 :id iD3 =0
Uy =Ug; Uy =Riy
t
- Khi D3 dan.
{um =U,-Uc <0 {UDZ =Ug—Uc <0 {um =
iD1 = ’ -D2 =0 ’ iD3 = id
. d;
Uy =Uc; Uy =Riy +L—+E
t
S. Hequa

+ Ap chinh luu c6 dang ba xung trong mét chu ky ap nguon BCL duogc goi 1a bd chinh luu ba
xung. Tan s6 hai co ban 4p chinh luu bang 3 1an tan sb ap ngudn

fo, =p.f =3.50=150Hz
Trong dé: p - sb xung chinh luu
# Tri trung binh dién ap chinh luu (dién ap tai).

57/6
1 J.U 3\/_ 3\/gU

U,,=—— sin(wt)d (wt ——U
0 =373 | Unsintatid(a) -
% Tri trung binh dong dién chinh luu (donh dién tai).
Ud-E
I, =
R

4 Ap nguoc 16n nhit ma diode phai chiu.
Uy =6U =430,

% Dong trung binh qua diode.

- Khi thiét ké ta phai chon linh kién sao cho :
Urrm 2 Ky.Urwmvaly = K Ipg
Trong do: Ku- 2,5-3,5 :Hésban toan ap
Ki > 1:hé sb an toan vé dong
4 Tri hiéu dung dong dién ngudn.
Id

G

Pd :Udld

Il

4 Cong suét tiéu thuy trén tai.

+ Heé sb cong suat ngudn bo chinh luu.
T
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II1. BQ CHINH LUU TIA 3 PHA PIEU KHIEN

-

Q

\ B

IT1

IT2

oy ) oy

It |

UTlf .}-Tl UTZf T2 UTsf T3

Uc‘

s

3
i

ud

Nguon xoay chiéu 3 pha:
=U n

ug =U,

sin ot

) 27
sm(awt ——
( 3 )

Uc =U, sin(et + 2?7[)

Linh kign ban dan: 3 SCR cong
suat T, ,T2 , T3
Tai mot chiéu dang tong quat RLE

2. Ky hiéu:

- Dong tuc thoi qua linh kién SCR cong suét 1T1,1T2, 1T3

- Dién ap trén linh kién SCR cong suét ugy , U, U3

- Dién ap va dong dién tai ug iq

- Tri trung binh di¢n &p, dong dién tai Uy I4

- Tri hiéu dung ap pha nguén U.

- Tri hiéu dung dong dién nguén L
Bién d¢ dién ap pha nguon U,

3. Gla thiét:

- Nguon ap 1y tuong : ngudn xoay chiéu ba pha can bang, dbi xtmg dién trd trong cuia
ngudn bang khong.
- Cac linh kién ban dan Iy tuéng: dién ap trén linh kién khi dan bang 0.
- Tai L da 16n dé dong tai phing va lién tuc.
- Mach ¢ trang thai xac lap.

4. Phan tich:

- Géc diéu khién (a): 1a goc tré so véi goc ma néu & vi tri d6 cac diode s& dan, do 1on cia nd
dugc tinh tr thoi diém xuat hién ap duong trén Thyristor dén khi xuat hién xung kich & cong

diéu khién.

- Pham vi goc diéu khién ala: 0<a <z
a. Phuwong trinh trang thai.

4 Thyristor T1 dan [%

{un =0
iy =1

. Urp, =Ug = U,
’ i, =0

Uy =U,; Uy =Riy

o7

Sm
+a+—+a
6

<0

4 Thyristor T2 dan [5? +a+ 3 + o]

{un =U, —Ug <0
-T1:O

|

ur, =0

IT2 - Id

+E
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di
Uy =Ug; Uy =Riy +L—+E

t
4 Thyristor T3 dan [9?”+a+13?”+a]
{un =U,—-U, <0 {un =Ug—U, <0 {u” =0
iry = ’ i, = ’ iry =l

400
—~ 200
b
Dm 1]
-200
-400
400
g 200
S 0
-200
200 . . I I I I I
< 1ol ST SRR SO SO SUUURUTRTUUUUURS S |
k=] : : : : : : :
e e e e e e e e
100 i | ! i | i L
/6 Sm/6 on/6 131/6 177/6 217/6
2|:”:| T T T T T T T
< | 5 5 § | 5 |
:'/ 1|:||:|_.- ........... K IR ........... , ........... AEREEREREEE 1 R ORI —
= : : : : : : :
0 ] i ] ! ] ] i
/6+0 Sm/6+a 13n/6+a 17m/6+a
EDD T T T T T T
: : - Ua-Uc: 5 : :
S | : . UaUs oo L A _ e S
= : : : ; E : 5
D EDD .......... ........... ..... ........... , ..... T
100 i i ! i i i i
T/6+0 Sm/6+o In/6+a 131/6+a 171/6+a 21m/6+a

Tirne offzet: 0

Hinh 3.4 Gian d6 dién ap, dong dién chinh luu va linh kién
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5. Hé qua:

+ Ap chinh luu c6 dang ba xung trong mét chu ky ap nguon BCL duoc goi la b chinh luu ba
xung. Tan s6 hai co ban ap chinh luu bang 3 1an tan sé 4p ngudn
fo, =p.f =3.50=150Hz
Trong d6: p - s6 xung chinh luyu
+ Tri trung binh dién ap chinh luu (dién ap tai).
1 a+57/6
U, = j. U sm(a)t)d(a)t)—iu :ﬁu cosa =U , cosex
27/3 e 2z
Khi 0<a<rz —>—32£U <ud <iU
V4
- Nhu vay b@ chiph Iuu tia 37pha diéu khién c6 the‘ 1am viéc & ché do nghich luu va chuyén
nang lugng v€ nguon. N6 c6 thé 1am viéc ¢ hai goc phan tu [ va IV
< Tri trung binh dong dién chinh luu (dong dién tai).
Ud-E
I, =
r r R

= Ap ngugc lon nhat ma SCR phai chiu.

Uy =6U =430,

+ Dong trung binh qua SCR.

- Khi thiét ké ta phai chon linh kién sao cho :
Udm = KU rwm va lgm = K Ipy
Ku: Hé s6 an toan ap. (Ky- 2,5- 3,5)
Ki: hé s an toan vé dong (K; > 1)
% Tri hiéu dung dong dién ngudn.

Trong do:

)
A
# Cong suat tiéu thuy trén tai.
Py =Uqlq

4 Heé sb cong suat ngudn bo chinh luu.

P, U,.

A=-2="0"0=-"""cosa
S 3Ul, 2z

4 Dic tuyén diéu khién. Tri trung binh dién ap chinh luu U, = zﬁu cosa khong phu
T
thudc vao tham sé tai khi dong tai lién tuc.
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Ud/Udo
1

05 F— N1

05 -

6. Ché dd chinh Iru va nghich hru.
- Khi & thay d6i Ugg c6 thé 4m nhung Iy > 0. Cong suét trung binh : P = Ug.I4
- NéuUy >0=>P>0bo chinh luu 1am viéc & ché do chinh luu, cong suét chuyén tur phia
xoay chiéu vé phia mot chiéu
- NéuUd<0=>P <0bo chinh luu 1am viéc & ché do nghich luu cong suét chuyén tr 1 chiéu
sang xoay chiéu.
- Ché do chinh luu xay rakhi: Ug* E>0
- Ché d6 nghich luu xay ra khi Ug * E <0
7. Goc an toan.
- Goéc an toan: 1a goc dién nho nhét phai c6 khi SCR chiu tac dung cuia ap nghich dé khoi
phuc kha nang khoa ctia n6 mdt cach an toan (y)

Y =01
Trong do tq thot gian ngit an toan
- Khi « tang thoi gian dé khoi phuc kha ning khoa s& giam
- Néu ¢ ting dén mot gia tri du 16n dé SCR khong con du thoi gian khéi phuc kha ning khoa
ctia minh SCR d6ng khong theo y mudn, dong dién ting 16n ,hong thiét bi , can duge ngat boi
thiét bi bao v¢

BAI GIANG DIEN TU CONG SUAT Page 73



S ORI NE 135 LN (CHUONG I : BQ CHINH LUU — RECTIFIEL|

1.

IV. BQ CHINH LUU TIA VOI DIODE D,

So do

171

UT#

- Nguon xoay chiéu 3 pha
u, =U,_ sinwt

ug =U, sin(at —ZT”)

. 2
U =U,, sin(wt + —7[)
Ud . . x 3 . 4
- Linh kién ban dan: 3 thyistor cong suat

Tl ,Tz B T3, DlOd? Do ,
- Tai mot chiéu dang tong quat RLE

&

Ky hi¢u:

Dong tic thoi qua linh kién SCR coéng suét 111,112, 1T3

bién 4p trén linh kién SCR cong suét va diode ur , U2, UT3, Upo
Dién ap va dong dién tai ug ig

Tri trung binh dién ap, dong dién tai Uy 14

Trj hiéu dung ap pha ngudn U.

Tri hiéu dung dong dién nguén I

Bién d6 dién ap pha ngudn Uy,

Gia thiét:

Nguon ap 1y tuong: ngudn xoay chiéu ba pha can bang, ddi xing dién trg trong cila

ngudn bang khong.

Cac linh kién ban dan 1y tuong: dién ap trén linh kién khi dan bang 0.
Tai L da lon d€ dong tai phang va lién tuc.
Mach ¢ trang thai xac lap.

Phan tich.

Khi ¢ < % Twong tu tia ba pha diéu khién.

Khi Z<a<>Z
6 6

5

Diode DO dan trong khodng dién 4p chinh lru mang gia tri m.

& Thyristor T1 ddn [a = 7]

{uﬂ =0 {un =Ug—U, <0 {UT3=UC—UA<O. {UDO =-u, <0
- - b - b - b -
b =1y i, =0 I3 =0 Ip, =0
- di
Uy =U,; Uy =Riy+L—+E
t

& Diode Do din [z + 7 +a]

Upo =Ug =0 fur; =U, <0 JUuy, =Ug—U, <0 furz=Uc —U, <0
iT1:O ’ iT2:0 ’ iT3=0

- - b

IDo :|d

. di
uy, =0; u, =R|d+Ld_'s+E
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I3 Do T1 Do T2 Do T3 Do T1 Do T2 Do

ol o a o o o
500 — ! . | —— T :
“Uh o Us T U TN T
% 0 < : \r\ PN /' \ : \;\ N —
.5|:||;|| i i i 1 i
/6 5m/6 9I1/6 1371/6 177/6 217/6
200 L L ] ! i L il 1 !
T/6+0t Sm/6+o 9IT/6+0 131/6+o 17m/6+0 21n/6+o
200 . . . . ;
ool e h i
e :
n i ] I i ] i ]
/6 5m/6 9I1/6 131/6 171/6 217/6
200 . . | . .
Sawoolo b b
—
=
0 i I ] 1 L
T/6+0 Sm/6+o UA 131/6+o 171/6+o
500 T . ! T T .
: : / : Ua-Uc: : : :
: A UnUn | : :
1000 i i i i i i i
T/6+a Sn/6+a 9In/6+at 131/6+0 177/6+0 21m/6+o
Tirme offset: O

Hinh 3.6 Gian d6 dién ap, dong dién chinh luu va linh kién

4 Thyristor T2 dan {5?” +a+ ]'OT”}

{UUZUA_UB<O {UTZZO {UT3ZUC_UA<0 {uDo:_ud<o
i, =0 i iy =0 ip, =0

IT2 - Id

di
Uy =Ug; Uy =Riy +L—+E

t
4+ Diode Do dan [10—”+9—ﬁ+a}
6 6
{UDO =uy =0 {uleuA—uB <0.{uT2 = U, <O'{uT3 =U, —Ug <0
iDo :id ’ iT1 = ’ iT2 =0 iT3 =0
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4 Thyristor T3 dan [9—”+a—14_ﬂ} -
6 6
L e T
i, =0 ’ i, =0 ’ by =g , ip, =0
Uy =Ug; Uy =Ry +E
t
4+ Diode Do din {14—”+13—”+a}
6 6
{UDO =uy =0 {Un =U, — U, <0'{uT2 =Ugy —U. <0 {Um =u. <0
Ipo =14 ’ ir; =0 ’ by = ’ ir;=0

5 H¢ qua:
+ Ap chinh luu ¢6 dang ba xung trong mét chu ky ap nguon BCL duogc goi 1a bo chinh Iuu ba
xung. Tan s hai co ban ap chinh luu bang 3 1an tan sé 4p ngudn

fo, =p.f =3.50=150Hz

Trong d6: p - s6 xung chinh luu.
a. Khi a < % : Tuong tu tia ba pha diéu khién.

b. Khi Z<a< o
6 6
# Tri trung binh dién ap chinh luu (dién ap tai).

U, =2i [ Umsin(a)t)d(a)t)=%Um(1+cos(a+%)):%Um(l—sin(a—%))

0<U, < iU
272— b 2 2 4
- Nhu vay h@ chinh Iuu tia 3 pha Qiéu khién véi diode DO chi ¢6 thé lam viéc & ché dd chinh
Iuu. N6 c6 the lam viéc ¢ hai goc phan tu 1
# Tri trung binh dong dién chinh luu (dong dién tai).
Ud-E
I, =
r r R
% Ap nguoc 16n nhat ma SCR phai chju.

=J6U =3U,,

# Dong trung binh qua SCR.

5w
6
IT 217 Id
+ Dong trung binh qua diode D0
32~
Il =1, =31, =——21,

- Khi thiét ké ta phai chon linh kién sao cho :
Utm 2 Ky.Urwm valam = KjIpy
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Trong do: Ku: Hé §6 an toan ap. (Ku- 2,5-3,5)
Ki: h¢ s6 an toan vé dong (Ki > 1)
< Tri hiéu dung dong dién ngudn.

1 ¢=
|, = /Ej.wgld.d(a)t):

+ Cong suét tiéu thu trén tai.

Pd :Udld
& Hé s6 cong suat ngudn bo chinh luu.
3\/5 T \/E T
—U({+cos(a + )l —({+cos(ax +—
_ P _Usly _ or ( ( 6)d:27z( (a+y)

_d =
S 3Ul,

+ Dic tuyén diéu khién. Tri trung binh dién ap chinh luu, khong phu thudc vao tham s tai khi
dong tai lién tuc.
6. Tac dung cua diode Do:

- Giam trj hiéu dung thanh phan xoay chiéu cua ap chinh luu

- Tang hé s cong suat ngudn:  ting I; Giam => UI; giam => P; giam => A ting

- Khong cho phép ché do nghich luu.

.U
- Khao sat dic tuyén —3%
do
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V. BQ CHINH LUU CAU BA PHA PIEU KHIEN HOAN TOAN
6. So do:

. o d - Nguon xoay chiéu 3 pha:
i1 its s L u A~ U m sin ot
; . 2r
uTlf T1 uTsf T3 UT#_ 5 L ug =U, sin(et - T)
. 2
o—e : uc =U, sm(a)t+?)
° R ud - Linh kién ban din: 6 SCR cong suét
° T:,T2,T3, T4 ,Ts, Te
f%{ f‘ | CiD . - Tai mdt chiéu dang tong quat RLE
Uta T4 UTe T6  Um2 T2
ita % e . 2 . \/

7. Ky hiéu:
- Dong tuc thoi qua linh kién SCR cong Suét it , 112, 113, 114 5 175 , 1T6
- Dién ap trén linh kién SCR cong suét ury , U2, UT3, UT4 , UTS , UTé
- Dién ap va dong dién tai ug ig
- Tri trung binh di¢n &p, dong dién tai Uy I4
- Tri hiéu dung ap pha nguén U
- Tri hiéu dung dong dién nguén I
- Bién do dién ap pha ngudn Uy,
8. Gii thiét:
- Ngudn 4p ly twéng: ngudn xoay chiéu ba pha cén bang, dbi ximg dién trd trong cia
ngudn bang khong.
- Céc linh kién ban dan Iy tudng: dién ap trén linh kién khi dan bang 0.
- Tai L da 16n dé dong tai phang va lién tuc.
- Mach ¢ trang thai xac lap.
- Pién ap day ngudn:

Ung =U, —Ug =+/3U sin(a)t+%) Ugy =Ug —U, =~3U,, sin(a)t—%[)
. pa . T

Uge =Ug —U¢ =\/§Umsm(a)t—5) Ueg =Ue —Ug =\/§Ums1n(a)t+5)

Ugp =Uc —U, =\/§Umsin(a)t—7?ﬁ) Upe =U, —Uc =\/§Umsin(a)t—%)

9. Phan tich.
- Gia thiét dong qua tai lién tuc, ta tich mach cAu thanh hai nhoém linh kién Anode (T1,T5,T5)
va Cathode (T, ,T4, T¢). Dién 4p phu dugc dua ra khao sat la u,, va ug, .
- Tai mot thoi diém s& c6 hai SCR din: mdt cua nhém Anode va mdt ciia nhom Cathode.
Trudc hét ta chirng minh réng hai nhém linh kién 1am viéc doc 1ap véi nhau va mdi nhom lam
viéc nhu mot mach tia

4 Xét mach Anode: gia thiét T, dong, T3, Tsngat ta co phuong trinh trang thai:

{un =0; {UTS =Ug —U,; {UTS =Uc —Uy;
by = 1o s =0; s =0;

Uga =Up
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+ Xét mach Cathode: gia thiét T, dong, T, Te ngit ta c6 phuong trinh trang thai:

{UTZ =0; {UT4 =U, —Uc; {um =Ug —Uc;
Iry =1g; ir, =0; ire =0

Uge =Uc

) . di

Uy =Ugy —Ug s Uy =Riy +LE+E

- Céc h¢ thuc mo ta dién ap va dong nhém Anode hoan toan khong phu thudc vao trang thai
dong ngat cua cac Thyritor nhom Cathode va nguoc lai. Do do dé khao sat dién ap u, ta chi can
xét dén trang thai kich déng cua cac thyristor (T, T3, Ts), twong tu dé khao sat dién ap u g tachi
can xét trang thai kich dong ctia cac linh kién (T, , T4, Ts).

—d o ” —r o

IT1 IT3 ITs

Unf T1 UTsf T3 UTsf T5 UA#@ Usf Ucf

UdA UdK

D) WD) il AT e b Tore ur 75

ITa ite Im2 Y

- & o

Mach tia Anode Mach tia Cathode

a. Xac dinh khoing din ciia cic linh ki¢n.

* [” +a—3+a} - SCR T}, T¢ddn

{ Tl_o {UT3IUB_UA {UTSZUC_UA Uga =Un
13 =0 s =0

{u” =Ug — {u” =0 {u” =Ug —Uc Ug =Ug
g =1y Ity =0

. T
Uy =Uy —Uge =U, —Ug =U g =\/§Ums1n(a)t+g)

[£+a +%+a} - SCR T},T,dan

2
{un = {um =Ug —U, {UTS =Uc —U, Uga =Up
iy =1 iy =0 s =0
{UT4 =Uc —U, {UT6 =Uc —Ug {UT2 =0 Uge =Uc
i, =0 ire =0 iy =1y

. T
Uy =Ugy —Uge =U, —Ug =Upe =\/§Ums1n(a)t—g)
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{5_” v Py a} SCR T5,T> din

{un =U, —Ug { 13 =0 {UTS =Uc —Ug Uga =Ug
iT1 = iTS =0
{UT4 =Uc —U, { {un =0 Ug =Uc
iT4 = iT2 = id
. T
Uy = Ugy —Uge =Ug —Ug =Uge =~/3U sin(at -)
Ts > T1 T3 I:l Ts I:l T4
T1T2 T3T2 T3Ta4 i, Ts5Ta o TsTe o, T1Te T1T2

!
|
!
T
.
|

A

L TsTe (, T1T6 | '

-UG-UA-E- --.Uec-Us

oL ..UcUB... UaUs... UaUG. ... Us-Uc.. .Us-Ua....UGUA .. UcUs. ... Ua-Us. . UaUc
200 | i i I I
T/6+0 5m/6+a In/6+at 137t/6+a.
400

1
131/6+a

Titme offzet. 0
Hinh 3.6 Gian d6 dién ap, dong dién chinh luu va linh kién (0=45°)
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4 {7—”+a+9—ﬂ-+a} - SCR T3,T4dan

{un =U, —Ug {UTS =0 {UTS =Uc —Ug Uga =Ug
iy, = iy =g s =0
{Um =0 {um =U, —Ug {Un =U,—Uc Uge =Ua
iy =g 16 =0 i, =0

. 5
Uy =Ugy —Uge =Ug —U, =Ug, =+3U,, sm(a)t—?ﬁ)

[9—”+a—m+a} - SCR Ts, T4 dan

6 6

{un =U, —Uc {uTs =Ug —Uc {UTS =0 Uga =Uc
i, =0 ;=0 s =1y

{um = {UT6 =U, —Ug {UTZ =U, —Ue Uge =Ua
by =g g =0 i, =0

. 7
Ug =Uga —Uge =Uc —U, =Uca :ﬁum sm(a)t—?ﬂ-)

[H?”+a—l3?”+a} _ SCR Ts,T,din
{un =Up —Uc {un =Ug —Uc {UTS =0 Uga =Uc
i, = i3 =0 s =g
{uM:uB—uA {um:O {Un:UB—Uc Uge =Ug
i, =0 g =1y i, =0

. T
Uy =Ugy —Uge =Uc —Ug =Ucgg =\/§Umsm(a)t+5)

10. HE qua
+ Ap chinh luu c6 dang sdu xung trong mot chu ky ap nguon BCL duoc goi 1a bd chinh luu sau
xung. Tan s6 hai co ban ap chinh luu bang 6 1an tan s6 4p ngudn
fy, =p.f =6.50=300Hz
Trong d6: p - s6 xung chinh luu
# Tri trung binh dién ap chinh luu (dién ap tai).

\/_ 36

_[ \/_U sin(at +—)d(a)t) ncosa =——Ucosa

Uy =
2%/6

36 3J6

Khi 0<a<rx ——U<U <—U
Vs

- Nhu vay bg chinh luu cau 3 pha dleu khién hoan toan c6 thé lam viéc & ché d6 nghich luu va
chuyén ning lugng vé ngudn. N6 c6 thé 1am viéc & hai goc phan tu 1va IV

% Tri trung binh dong dién chinh luu (dong dién tai).
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& Ap nguoc 16n nhat ma SCR phai chiu.
Upm = V6U =+/3U m

<+ Dong trung binh qua SCR.
|
Iy == by =2
- Khi thiét ke ta phdi chon linh kién sao cho :

Urrm 2 KuUrwm vals 2 KjIp;
Trong do: Ky- 2,5-3,5 :HEso antoan ap

Ki>1: hé s0 an toan vé dong

% Tri hiéu dung dong dién nguon.

2
I 1 I d 3
4 Cong suét tiéu thu trén tai.
Pd - U d I d
4 Hé s6 cong suat ngudn bo chinh luu.
_ Py Uyl
s 3ul
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VI.BOQ CHINH LUU CAU BA PHA PIEU KHIEN BAN PHAN

1. Sodd
id - Nguon xoay chiéu 3 pha:
i1 i3 ivs | Up = U m SIn @t
. . 2
uTlf T UTsf T3 uTsf T5 g . ug =U,, sin(at - T)
. 2w
8 d uc =U, sm(a)t+T)
u . .
ot 4 § R - Linh kién ban dAn: 3 SCR cong sudt
T, ,T3,Tsva3 ]?iode céqg suat T4, Te, T>
- Tai mdt chieu dang tong quat RLE

=
UDA%S D4 UDef_ D6 Usz D2 <i> E
ios oo

ip2] \

2. Ky hiéu:
- D(‘)ng tire thoi qua linh klén c6ng suét iTl 5 iD2 B iT3, iD4 . iT5 5 iD6
- Dién ap trén linh kién cong suét uty , Up2 , UT3, Upg , UTs , Upg
- Dién ap va dong dién tai ug iq
- Tri trung binh dién &p, dong dién tai Uqg 14
- Trj hiéu dung ap pha ngudén U
- Tri hiéu dung dong dién nguén I
- Bién do dién ap pha nguén U,
3. Gia thiét:
- Nguodn 4p 1y tuéng: ngudn xoay chiéu ba pha cén bang, dbi ximg dién tro trong cia
ngudn bang khong.
- Céc linh kién ban dan 1y tuong: dién 4p trén linh kién khi dan bang 0.
- Tai L da 16n dé dong tai phing va lién tuc.
- Mach ¢ trang thai xac lap.
- Dién ap day ngudn:

U = U, —Uy =+3U sin(a)t+%) Ugy =Ug —U, =+3U, sin(a)t—%r)
Upe =Ug —Ug :\/Eumsin(a)t—%) Ugs =Ug — U, =\/§Umsin(a)t+%)
Ugp =Ug —U, =43 sin(a)t—%z) U =U, —Ue =+3U, sin(a)t—%)

4. Phan tich.

- Khi thay nhém linh kién Anode (hoic Cathode )trong bo chinh luru mach cau ba pha diéu
khi‘én hoan toan bang diode cong sut ta dugc bo chinh lwu mach cau ba pha diéu khién ban
phan.

- Viéc phén tich BCL cau 3 pha diéu khién ban phan hoan toan giéng BCL cau 3 pha diéu
khién hoan toan véi viéc phan thanh hai nhém Anode va Cathode.

- Trong trudng hop nay ta xem diode nhu Thyristor binh thudong véi goc diéu khién o = 0.
Viéc phan tich tién hanh twong tu chinh lvu cdu 3 pha diéu khién hoan toan

- Mach c6 cdu tric gdm 2 bo chinh luu tia 3 pha diéu khién va khong diéu khién
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P
iTl iT3 iT5 E
UTlf T1 UT3$ T3 UT5$ —-fl’JS
L
UdA
B ) (D
v
. . o
Mach tia Anode Mach tia Cathode

Xic dinh khoang din ciia cac linh kién.

[” +a ——} SCR T,,Ds ddn
6 2

a.

+
Up; =Ug —U, Urs =Uc —U, Uga =Ua
i, =0 i =0

{UD6 =0 {Uoz =Ug —Uc Uy =Ug
02 =0

ipg =g

. T
Uy =Ugy —Ugy =U, —Ug =Upg =\/§Ums1n(a)t+g)

F;S—’H } SCR T,,D, dén

2 6

up, =0 {UTS Ug —U, {UTS =Uc —U, Uga = Ua
by =1y iT3 = iTS =

{um =Uc —U, {um Uc —Ug {uoz 0 Ug =Uc
iD4 = iD6 = ioz =1y

. T
Uy =Ugy —Uge =U, —Ug =Upe :\/gumsm(a)t—g)

I:S—ﬂ+0!—7—”:| SCR T3,D2 dan

6 6

Urp =Up —Ug {UT3 =0 {UTS =Uc —Ug Uga =Ug
I, = iy =1y s =0

{um =Uc —U, {UDG =Uc —Ug {uoz =0 Uge =Uc
iD4 = -D6 =0 ioz =1y

. T
Uy = Uy —Ug =Ug —Ug = Upe :\/§Ums1n(a)t—5)

BAI GIANG BIEN TU CONG SUAT Page 84



TS. LE MINHPHUONG

[CHUONG III : BQ CHINH LUU - RECTIFIEL]

T1

T3

T1

>
T1Ds

|
T3D2

T1D2

T3D4

L
IT1De,

T1D2

Sn/6+a.

/640,

-B0n
Titme offzet: 0O
{7_”;9_7[
p S

Hinh 3.7 Gian d6 ap chinh luu, ap va dong qua linh kién

5 + ai| - SCR T3,D4 d'fm

{UTI =Uy —Ug {UT3 =0 {UTS =Uc —Ug Uga =Ug
iry =0 iy =g s =0
{Um =0 {UD6 =U,—Ug {um =U, —Uc Ug =Ua
ipy =g ipg =0 ip, =0
. Sm
Ug =Uga —Uge =Ug —U, =Ugs :ﬁum sm(a)t—?)
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i+ {9?” “”} - SCR Ts,Tsdin
{un =U, —Uc {UTS =Ug —Uc {UTS =0 Uga = Uc
iTl = iT3 = s =1y
{Um =0 {UDG Uy —Ug {um =U,—Uc Uge =Un
iD4 = id iD6 = ioz =0
. 7
Uy =Ugy —Uge =Uc —U, =Ug, :\/§Um sm(a)t—?”)
11 1 o
Nz 3% | 4| - SCR TsDe din
6 6
{un =U, —Uc {UT3 =Ug —U¢ {UTS =0 Uga =Uc
iTl = -T3 =0 iTS =1
{um =Ug —U, {uDé =0 {uoz =Ug —U¢ Ug =Ug
iD4 = iDl =1y -D2 =0
Uy =Ugy —Uge =Ugc —Ug =Ucgg =\/§Umsin(a)t+%)
5. Hé qua

+ Ap chinh luu ¢6 dang ba xung trong mét chu ky ap nguon BCL duogc goi 1a b chinh luu sédu
xung. Tan s hai co ban ap chinh luu bang 6 lan tan s6 ap nguon
fo, =p.f =6.50=300Hz
Trong d6: p - s6 xung chinh luu
# Tri trung binh dién ap chinh luu (dién ap tai).

36

U, :2—U(1+cosa)

3J6

Khi 0<a<z 0<U, <—U

- Nhu vay bo chinh luu cau 3 pha diéu kh1en béan phan chi ¢6 thé lam viéc & ché do chinh luu.
N6 c6 thé 1am viéc ¢ goc phan tu 1

# Tri trung binh dong dién chinh luu (dong dién tai).
Ud-E
I, =
r r R
#+ Ap nguoc 16n nhat ma SCR phai chiu.

U qwm =+/6U Z\/gum

% Dong trung binh qua SCR.
I d
IT6 3

- Khi thiét ké ta phai chon linh kién sao cho :

URRM > Ku.U RWM va Id > Ki IDl
Trong do: Ku- 2,5-3,5 :Hésb an toan ap

K; > 1: hé sb an toan vé dong

4 Tri hiéu dung dong dién ngudn.
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< Cong suit tiéu thy trén tai.

Pd _Udld
< Hé s cong suit ngudn bd chinh luu.

_ Pd _Udld

sl

I I
lzud d _ 346U 4_(1+cosa)=0,478(1+cos)

3Ul /
6Ur ild
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VII. BQ CHINH LUU CAU MQT PHA PIEU KHIEN HOAN TOAN.

1. So dd.

Ita IT2

o—
R ud
UT4$ 7 T4 UTzf
E

- Nguon xoay chiéu mét pha:
u=U,sinot

- Linh kién ban dan: 4 thyistor cong suét

Ty,T2,T3,Ts

- Tai mot chiéu dang tong quat RLE

2. Ky hiéu:

4.

a.

- Dong tuc thoi qua linh kién SCR cong suat it , iz, ir3, it4
- Dién ap trén linh kién SCR cong suat ur , urz , Urs, U4

- Dién ap va dong dién tai ug iq

- Tri trung binh di¢n &p, dong dién tai Uy I4
- Tri hiéu dung ap pha nguén U

- Tri hiéu dung dong dién nguén I

- Bién do dién ap pha ngudn Uy,

Gia thiét:

- Nguodn 4p Iy tuéng: ngudn xoay chiéu mot pha Iy tudng, dién tré trong ctia ngudn bang

khong.

- Céc linh kién ban dan Iy tuong: dién ap trén linh kién khi dan bang 0.

- Tai L da 16n dé dong tai phing va lién tuc.
- Mach ¢ trang thai xac lap.
Phan tich.

Tuong ty BCL cau ba pha ta chia thanh hai nhém: nhém Anode (T, T3) va nhom Cathode
(T4, T2). Trong cung mot khoang mot thoi gian s€ c6 hai linh kién cua hai nhom cung dan.

Xac dinh khoang dan cua cac SCR
-[a + 7 + a]-Linh kién T, T, cung dan.
-[7 +a + 27 + a]-Linh kién T3, T4 cung dan.

UTAf_

UdK
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Gid st ngudn xoay chiéu mot pha dugc chia lam hai nguén u,,u, :
m

u -u U
u, =E=—msina)t; u, =—u=—(sina)t—7z)
2 2 2 2

4 [e+7z+al: T,T,din

{un =0 {UT3 =u,-u, =-u Uga = U,
b =g I3 =0
{uTz =0 {UT4 =u,-u, =-u Ug =U,
I, =1y by = 0

£ [r+a=+27+al: T3 T,din

{uleul—u2=u<0 {u”:O Uga = U,
Iy = iy =
{uTzzul—u2=u<O {u”:O Uge = U,
i, =0 iy =1

Uy =Ugy —Ugy =U, —U, =-U=-U_ sinawt

T3T4=< TiT2 > T3Ta > TiT2

500 i 1 1 i !
o n T+ 21 21+
2I:II:I T T T T T
Saoof e i
E=
] I 1 I L 1
o m T+ou 2n 2n+a
a00

uTt1(V)

a00 i 1 1 i !
0 (o T T+ 2n 21+
200 : : ! ' .
= iT1 :
= OF.o b -
T4
200 i 1 1 i !
0 a T T+o 2n 21+
Time offset. 0

Hinh 3.11 Gian d6 4p chinh luu, 4p va dong qua linh kién
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T3T4 > T1T2 > T3T4 > T1T2

A

0 a T T+ 2n 2m+a 3n

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

0 [¢) m T+ 2n 2n+o 3

0 o n oL 2n 2n+a 3n

Tirme offzet: 0O

Hinh 3.11 Gian d6 dién ap va dong dién qua linh kién
5. Hé qua
+ Ap chinh luu c6 dang hai xung trong mét chu ky ap nguon BCL dugc goi 1a b chinh Iuu hai
xung. Tan s hai co ban ap chinh luu bang 2 1an tan s6 4p ngudn
fy, =p.f =2.50=100Hz
Trong dé: p - sb xung chinh luu
# Tri trung binh dién ap chinh luu (dién ap tai).

U, _1 I Umsina)td(a)t)zzUmcosazﬁu cosa
Vs

242 242

Khi 0<a<rx ——U<U <—U

- Nhu véy bo chinh luu ciu 3 pha dleu khién hoan toan c6 thé 1am viée & ché do nghich luu va
chuyén nang lugng vé ngudn. No6 cé the lam viéc & hai goc phan tu 1 va IV

# Tri trung binh dong dién chinh luu (dong dién tai).
Ud-E
I, =
) R
+ Ap nguoc 16n nhat ma SCR phai chiu.
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Uewm = \/EU =U,

<+ Dong trung binh qua SCR.
I
;== :7"
- Khi thiét ké ta phai chon linh kién sao cho :

Urrm 2 Ku.U rwm vals 2 KiIpy
Trong do: Ku- 2,5- 3,5, : Hé so an toan ap

Ki > 1 : hé s0 an toan vé dong

« Tri hiéu dung dong dién nguon.

< Cong suit tiéu thy trén tai.

Py =Uqly
% Hé s cong suit ngudn bo chinh luu.
P, U,l, 22Ul

a4 — = =0.901cosa
S ul, AUl

1=

BAI GIANG BIEN TU CONG SUAT Page 91



S ORI NE 135 LN (CHUONG I : BQ CHINH LUU — RECTIFIEL|

VIII. BQ CHINH LUU CAU 1 PHA PIEU KHIEN BAN PHAN POI XUNG
1. So do:

- Nguodn I chiéu u=U_ sinaot

- Linh kién gdm hai Thyristor cong suét
(T1, T3) va hai Diode cong suat (D2,D4).
- Tai mdt chiéu RLE dang tong quat

IT1

e —
ud
fr— R
UD4¢ 7
E
ipa \/

2. Ky hiéu:
- Dong ttc thoi qua linh kién cong sudt ity , ipa , it3, ip4
- Dién ap trén linh kién cong sult ur; , Upa , UTs, Ups
- Dién ap va dong dién tai ug ig
- Tri trung binh di¢n &p, dong dién tai Uy I4
- Tri hiéu dung 4p pha ngudén U
- Tri hiéu dung dong dién nguén I
- Bién do dién ap pha ngudn U,
3. Gia thiét:
- Ngudn 4p Iy twéng: ngudn xoay chidu mot pha Iy tuéng, dién tré trong ctia ngudn bang
khong.
- Céc linh kién ban dan Iy tuong: dién ap trén linh kién khi dan bang 0.
- Tai L du 16n dé dong tai phing va lién tuc.
- Mach ¢ trang thai xac lap.
4. Phan tich.
- Chia thanh hai nhém: nhém Anode (T;,T3) va nhom Cathode (D;,D4). Trong cung mét

khoang mot thoi gian s€ c6 hai linh kién ctia hai nhém cung dan.

Ut f

UdK

a. Xac dinh khoang dan cua céc linh kién.
Gia str nguon xoay chiéu mét pha dugc chia lam hai nguén u;,u, :

U _
u, =E=—msina)t; u, =—U=U—m(sina)t—7r)
2 2 2 2
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4 Phén tich nhom Anode: T;,T;.

- [a + 7T+ a] : T, dan khi kho4 4p trén linh kién duong tuc 1a trong ban phan duong ciia dién
ap ngudn u,

- [7[ +a 27+ a] : T3 dan khi khod 4p trén linh kién dwong tirc 1a trong ban ky duong ctia
dién ap ngudn u,

s+ Phan tich nhém Cathode: D,,D,

- [0 + 7r] : D, din khi kho4 ap trén linh kién duong ttc 14 trong ban ky 4m cua dién ap ngudn
u, .

- [7z + 27[] : D4 dén khi kho4 ap trén linh kién duong tuc 1a trong ban ky am cta dién ap ngudn

£ [0+a]: T3,D,dan

Ur =U; —U, Ur, =0 Uga = U,
iTl = O iT3 = 0

4 [a+rx]: T),T,dén

{un =0 {UU =u,—-u, =-u Uga = U,

I =1y I3 =0
{Un =0 {Um =u,-U,=-u Uge =U,
I, =1y Iy =0

4 [0+a]: Ti,Dydin

I = 0 I3 = 0
{UTZ =u, —-u, {um =0 U =4,
I, =0 Ipg =0

+ [r+a+2x]: T3,D,din

{uleul—u2=u<O {u”:O Uga = U,
iT1:O iT3=|d
{u”:ul—uzzu<0 {umzo Uge =U,
iT2:O iT4=|d
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T3D2>:‘ TiD2 I\TlDﬁ < T3D4 ) :T3Dg| - T1D2

! - ! ! ! u ! !
S ! . : | . . i
7L L = A I T R SR <N SR
D :
R0 i ] ] | ]
0 T 2n 3n
4|:":| T T T T T
Sl :
5
2
200 i 1 I i I
0 o3 b T+ 2n 21+
EDD T T T T T
Saool b _
—
=
0 i ] ! ] ]
a b T+ 2n 2n+o
EI:":I T T T T T
9 :
=g /I
|_
)
R00 i ] 1 ] ]
0 a b T+ 2n 21+a,
200 T T r T
< iT1 :
= Dl o e —— .
- iD4
200N i ] I ]
0 a b T+a 2n 21+a,

Time offzet: 0

Hinh 3.13 Gian db 4p chinh luu, 4p va dong qua linh kién
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T3D2. < TiD2 > :Tngl T3Da4 > :T3Dg| TiD2

0 o T T+ 2n 2n+ou 3n

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

o m T+ 2n 2m+o 3
2|:":| T T I T T
D OOt U U PPy S S
N
-] . . . . .
A0 e N Y STTI TN U M 4
400 i i i i i
0 o n oL 27 2n+a 3n
Time offset: 0
Hinh 3.14 Gian d6 4p chinh luu, 4p va dong qua linh kién
5. Hé qua

+ Ap chinh luu c6 dang hai xung trong mét chu ky ap nguon BCL dugc goi 1a bg chinh Iuu hai
xung. Tan s hai co ban ap chinh luu bang 2 1an tan s6 4p ngudn
=p.f =2.50 =100Hz

Trong dé: p - s6 xung chinh luu
# Tri trung binh dién 4p chinh luu (dién ap tai).

f U
U, :%'[Um sina)td(a)t):—m(l+cosa):gU(l+cosa)

22

Khi 0<a<z 0<U, <—U
Vs

- Nhu vay bo chinh luu ciu 3 pha diéu khién ban phéan chi c6 thé 1am viéc & ché d6 chinh luu.
N6 c6 thé 1am viéc ¢ hai goc phan tu 1

# Tri trung binh dong dién chinh luu (dong dién tai).
Ud-E
I, =
) R
4 Ap nguoc 16n nhat ma SCR phai chiu.
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Uewm = \/EU =U,
<+ Dong trung binh qua SCR.

I d
It == g 5
- Khi thiét ké ta phai chon linh kién sao cho :

URRM > Ku.U RWM va Id > Ki IDl
Trong do: Ku= 2,5-3,5 :Hésban toan ap
K; > 1 : hé sb an toan vé dong
< Tri hiéu dung dong dién ngudn.

=1, T-a
r
«+ Cong suat tiéu thy trén tai.
Py =Uqly
<+ Hé s cong suit ngudn bd chinh luu.
P Uy,
S Ul
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IX. BQ CHINH LUU CAU 1 PHA PIEU KHIEN BAN PHAN KHONG POI XUNG
1. So dé:

Nguén 1 chiéu Iy twéng u=U . sin awt

-Linh kién gém hai Thyristor cong suét (T1, T4) vahai Diode cong suit (D2, D3)
- Tai mot chieu RLE dang tong quat

2. Gia thiét:
- Ngudn mot pha Iy tuéng
- Linh kién 1y tuéng
- Dong tai lién tuc va mach & trang thai xac lap
1. Phan tich.
-Twong tw BCL ciu ba pha ta chia thanh hai nhém : nhém Anode (T;,T3) va nhoém
Cathode(D4,D;). Trong cung mdt khoang mot thoi gian s€ c6 hai linh kién cua hai nhom cung
dan.

u U, .
U, =—=—-sinwt
2 2

m

u, :—%: sin(wt — 7)

uTlf Ulf @ Uzﬁ

UdA UdK

uQ@ Uz¢ ‘ uT4f /ra usz D2

i Ip2

-[a + 7r]-Linh kién T;,D, ciing dan.
-[7 + 7 + a] -Linh kién D5 dan.
-[7 + a +27] - Linh kién D3, T4 cung dan.
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-[0+ ] - Linh kién D, dan.

Phan tich nhom Anode: T}, D; ‘
- T dan khi khod ap trén linh kién duong tirc 1a trong ban phan duong cua u,
Ur, =0;Up; =U, —U, =-U<0;uy, =U,
-D; dan khi khoa 4p trén linh kién dwong tirc 1a trong ban phan dwong cta u,
Upy =0;U;, =U, —U, =U<0;Uy, =U,
Phan tich nhom Cathode: D,, T4 ‘
-D, dan khi khod ap trén linh ki¢n duong ttrc 1a trong ban phan am cta u,
Up, =0;U;, =U, —U, =-U<0;Uy =U,
-T4 dén khi khoa ap trén linh kién dwong ttrc 14 trong ban phan 4m cua u,
Ur, =0;Up, =U, —U, =U<0;Uuy, =U,
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DzDsm TiD2 I‘D2D§| . T3D4 I‘D?’D?I < T1D2

500 o 3 T :| o3 T T iI o 3 !
R : : ¢ : ) :
S ] : 3 : : : :
% 07 ... T N ] N T I e
= s L T
S0y ——— — — ol
400 i : — : : —
>l LN S LN L - LN
S
Db N——— N
200 i ] | ] ]
a b T+ 21 2n+o
1 I:":I T T T T T
<
DL S L i
=
0 i ] ] ]
a T T+ 2n 21+
EI:":I T T T T T

R0 i ] | ] ]
a T T+ 2n 21+
100 , , : , ,
< IT1 :
= Dl e e— .
iT4
10N i ] | i ]
0 a T T+ 2n 21+

Time offzet: 0
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T3D2. < TiD2 > ‘T1D§|
400 : ' .
(03
: L
’;2007.......5 ............... L
5 ol ;
200l SUUUUUSUUTRR
400 1 1 1 1 1
0 o m T+a 2n 21+a 3n
200 . | ! : :
S
¥
[a)
D

o i oL 2n 2m+ou I
2DD T T I T T
S e
N
) : : : : :
200 LN LA M _
-40n L L L i i
0 o n T+ 2m 2m+o 3n
Time offset. 0

o b T+ou 21 2n+o 3n

Gian dd ap chinh luu, khoang dan cic linh kién

-Trong khoang [0+ ] hodc [27 + 27 + a] - D3,D,dan

{uﬂ =u>0 {um =0 {u” =0 {um =-u<0
iTl =0 iT2 = id iT3 = id iD4 =0

Uy =Ug —Ug =0; U, =Rij +L%+E

-Trong khoang [« + 7] Ty, D, dan

{uﬂ =0 {um =0 {u” =-u<0 {um =-Uu<0
iTl = id iD2 = id iT3 =0 iD4 =
Uy =Ug —Ugy =U; Uy =Rij +L%+E
-Trong khoang [7 + 7 + a] D,Ds dan
{uTl=u<0 {umzo {umzo {UT4=—U>O
in = id ioz = id iD3 = id iT4 =0
did

Uy =Ugy —Ug =0; U, :Rid+LE+E

-Trong khoang [7 + a +2x] D3, T4 dan
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{un:u<0 {um:u<0 {UUZO {um:O
iTl =0 iD2 =0 iT3 = id iD4 = id

D2D3= TiD2 D2D T3D4 T3D:

A
=
5

0 o T T+ 2n 21+ 3n

a T T+ 21 2n+o 3n

T+ 2n 2m+o 3

Ub2(V)

ool N S N A S |

40N | . 1 . .

0 a n o 2n 2m+o 3n

Titne offzet: 0O

Gian d ap chinh luu, khoang dan céc linh kién
4. Hé¢ qua.

-Tri trung binh &p chinh luu: U, = lU  sin(ot)daot = QU (14 cos)
T T

0<a<mr=0<U, <—2\/_U
T

Nhu vay BCL nay chi c¢6 thé lam viéc ¢ ché do chinh luu . Khi dong qua tai lién tuc dién
ap tai co dang chi phu thudc vao goc didu khién o va ap ngudn

u, -E
-Tri trung binh dong tai: l,, = "“T
\ . . A . T—a
-Dong trung binh qua linh kién Thyristor |; = P Iy
V4
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T+a

-Dong trung binh qua linh kién Diode |, = Iy

Vs
- Ap ngugc 16n nhét qua linh kién U = J2u

- Tri hiéu dung dong ngudn I, = 1/ T—a Iy
V4

U,.l,

- H¢ s0 cong suat nguon bo chinh luu 4 =

Nhan xét.

- Ca hai cu hinh déu 1am mat phan am trén tai vi thé thuan loi hon cho cac ing dung

- Ché d6 nghich luu khong xay ra

- Hé s6 cong suit cao hon so véi chinh luu ciu 1 pha diéu khién hoan toan

- Thoi gian ngat an toan : mach khong ddi ximg an toan hon mach dbi xtng va diéu khién
hoan toan.
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