CHUONG V BQ BIEN POIPIEN AP MOT CHIEU-CHOPPER TS Lé Minh Phuong

A A7 . ACH[/J'ONGA V A
BQ BIEN DOIDIEN AP MQOT CHIEU-CHOPPER
Chifc niing : Dung dé diéu khién tri trung binh dién 4p mot chiéu ngd ra véi ngudn mot
chiéu ngd vao khong ddi
1. Phinloai:
a. Theo chuc ndng :
- BBD xung lam gidm dién dp
- BBD xunglam ting dién 4p
- BBD xung diéu khién dién tré
b. Theo phudng phip diéu khién
- Tan sd déng ngit khong di
- Thdi gian déng ngit khong ddi
- Diéu khién déng ngit theo dong dién
c. Theo trang thdi hoat dong
- Mot vung
- Hai vung : ch&€ do ddo dong hoiic ddo dién 4p
- Bonving
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CHUONG V BO BIEN POI BIEN AP MOT CHIEU-CHOPPER

BO GIAM AP

1. Chtc ning : Dung d€ diéu khién dién 4p trén tai Uz véi tri trung binh nhd hon tri
trung binh dién 4p ngudn

2. Sodd:

S AT

TS Lé Minh Phuong

o -Ngudn mdt chiéu c6 tri trung binh khong ddi U
RS — - Linh kién S ¢6 chitc ning diéu khién déng va
<+ - Vo ngit dudc dong dién di qua n6é nhu 9BJT, MOSFET,
T IGBT, GTO hodc SCR vé&i bd chuyén mach
E -T4i mot chiéu dang tong quat RLE véi E<U
3. Gid thiét.

- Nguén Iy tudng , linh kién 1y tuéng U
- Trang thdi lam viéc x4c lap
- Dong lién tuc
- T4i mot chiéu, dong co DC
4. Phan tich

100

..............................

______________________________

KALT)

1000.00 100500

- Goi T la chu ky déng cit
- T, 1a thoi gian déng ciia khod S: T, = ZT
- T, 1a thdi gian ngdt cda khod S: T, =1- ZT

- Ty s6 thdi gian d6ng ngit z= L__h
T T, +T,
Hinh trang 172 Hinh trang 172
. 7] 6 >0 . T]; 6, <0
u, =0; i; =i, khod S dong U, =-U;i, =0 khoa S ngit
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CHUONG V BO BIEN POI PIEN AP MOT CHIEU-CHOPPER

TS Lé Minh Phuong

Uy, =-U ; iy, =0Diode bi khod ap ngugc
-U

Uy, =0; iy, =i, Diode dan

OI"Z+E:U
dt

U,=U; Ri,+L

Dong dién tdi i, ting theo ham mil tir chay
theo mach (U,RLE)i, =i,(t =0) =1, va dat
gid tri |, khi t=T =ZT

|, =1, (E=2T) =1,

=g iz(O)gt- et %410
(4]

Trong d6 t = % - thoi hiing clia tai

di, E=0
dt

U,=0;Ri,+L
Dong dién tai lién tuc nhG tdc dung cadm
khang L, va ti€p tuc chay theo mach
(Do,RLE). Dong i, gidm theo ham mi tir
giadtri |, =i (t=2ZT)=1,dénkhi t=T
L, =LE=T)=1I,.

t-T; ¢

0= & iz(Tl)gt- ¢ 1 Zir)

2

Khi mach & trang thdi xdclapthi I, =1, =

|, .. Theo diéu kién nay ta c6 thé tim ra

zmin

IzminVé' Izmax
o
et -1, E
zmin_E( T )'E
e -1
il
Uet-1 E
Izmax:E( T )'E
et -1
il T (@27
- t t t
D06 nhip nhd DIZ:IZmaX-IZmin:UE(l e +e_Ie )
1- et
7T (@27
%=Okhi et -e ' =0hay z=05
Khi d6 : DI, =Btanhi
R 4fL
~ . U]
Néu 4fL>>R thi DI, =—
4fL

Trong trudng hgp dong khong lién tuc — hay dong gidn doan khi d6 |, =0 hay
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CHUONG V BO BIEN POI PIEN AP MOT CHIEU-CHOPPER

Trong thsi gian dong S dong tdi lién tuc dugc mo ta bdi phuong trinh
éU-E t

\ 2o

i (t) = i,(0);EL- et z+i,(0)
g R p

Vi diéu kién ban ddu i, (t =0) =0 do d6

| (t)—— G- et 2
g °z

ZT

khit=T, = 2T ta c6 i (T)=1, —E(l et)

TS Lé Minh Phuong

Trong thGi gian [T , t2] ngit khod S dong tdi lién tuc gidm va dugc mo ta bdi phuong trinh

7 t-T,
Iz(t) :§_ E_ Iz(T )gi e ‘ 9+iz(Tl)
%)
Va tai thdi diém t =t, ; i,(t=t,)=0
. s E @ -Sho
i,(t=t ):(?- —- |Z(T )éﬁ e ! j+|Z(T):O
2 8 R 1 g 1

Giai phuong trinh va k&t hgp vdi cdc bi€u thife trén ta cé
FA

(1 et)u
a

, T] dong tdi ddn doan va diéndap U, = E

L € U-
t, = —Rln§L+
Trong khodng [t2

biéu kién dé dong tai lién tucla 1, 3 O ticla
zT

Uu.e -1 E
| == _Zsg
zmin R ( I ) R
et -1
@
e -1, E
T U
e -1
Hé qud
1. Ap ngd ra BBP c¢6 dang xung
2. lam viéc 8géc phan tu thit nhat
3. Chuky 4p tdi T c6 gid tri bing chu ky dong cit khod S
4. Cong sudt chi c6 thé truyén tir ngudn dén tai.
5. Tri trung binh dp tdi Uz
T T
UZ :ié—Udt :L:_lu =zU
T T

ViOE£z£1nén OE£U, £U
6. Tri trung binh dong tai :
l +Izmin
‘ 2
| _U,-E_ZU-E
‘ R R
E
zZU - E3 0 hay Z>U

bicu kién dong lién tuc :
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CHUONG V BO BIEN POI PIEN AP MOT CHIEU-CHOPPER

TS Lé Minh Phuong

BO TANG AP
1. Chtc ning : Diing d€ chuyén ning lugng tir ngudn c6 dién 4p thip sang ngudn c6

dién 4p cao

VD : Khi him dong co mot chiéu bing phuong phép trd ning lugng vé ngudn

2. S6dd:
Do

|1
[t

EL

3. Gia thiét:

- Ngudn va linh kién 1y tuéng

- Trang thdi lam viéc xac lap

- Dong tai lién tuc
- TaiR,L,Ec6 E<U

-Ngudn mdt chiéu c6 tri trung binh khong ddi U

- Linh kién S c6 chiic ning diéu khién déng va
ngit dugc dong dién di qua n6 nhu BJT, MOSFET,
IGBT, GTO hoiic SCR véi bd chuyén mach

-T4i mot chiéu dang tdng quat RLE vdi E<U

- T1,T2,Tlan lugt Ia thdi gian dong thoi gian ngit va chu ky déng ngit

cua khod S
4. Phan tich:

Hinh trang 172

Hinh trang 172

0, 7]: 6,>0

[T, T]: G, <0

u,=0; i, =i, khod S déng. Khong bi ngin
mach nhd diode Do

U, =-U ;i, =0 khod S ngit

S

Uy =-U ; iy, = 0Diode bi khod dp ngugc
-U

Uy, =0; iy, =i, Diode din

di, _ £
dt

U,=0; Ri,+L
Dong dién tdi i, ting theo ham mi chay
theo mach (RLE ,S)i, =i,(t =0) =1, va dat
gid tri |, khit=T, =T
|, =1, =2T) =1,

. N 'y

g O e 2.0

(7]

&R

L N s e
Trong d6 t = R thdi hdng cua tai

() =

di, ‘U =E
dt

U,=U;Ri, +L

Dong dién ti lién tuc nhd tic dung cdm
khdng L, va ti€p tuc chay theo chiéu cii
theo mach (RLE,Do,U). Dong i, gidm theo
ham mi tr gid i |1, =i (t=2T)=1, dén

khi t=T i, =i,(t=T)=1,.

SE-U . 8 S0
LM e ¢ 2T
& R p

Cudn khdng gidi phéng ning lugng du tri.
E & ch&é d6 phdt ning lugng. Mot phan
ning lugng trd vé ngudn, mdt phan tiéu
hao trén tai.

i,(t) =
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CHUONG V BO BIEN POTPIEN AP MOT CHIEU-CHOPPER TS Lé Minh Phuong

@1-2)T

D
1
[ —

1000.00 1005 00 101000 A0S 00 102000

TIme dnEs

1. Lam viéc & géc phan tu thd tu
2. Tri trung binh 4p tai :

U =Y 5md=L ubdi=U T2 = UL
—_I_?J(t)dt = Tcl}l(t)dt UZ=UQ-2

N&u thay ddi vai tro giita Uva Uz (U 1a tdi nhan ,Uz 12 ngudn cung cAp ) thi dién
4p ngudn nhd hon 4p tdi nén ta goi 1a bd ting 4p
3. Tri trung binh dong tai :

I +1

|Z — _ Zmax Zmin
2
| _E-U, _E-(Q-2U
‘ R R
3. Cong sult trd vé ngu6n :
1 \T 17
?Q ?QU.IZ.dt

Diéu kién dongliéntuc: 1,3 GE3 (1- 22U P z31- UE
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CHUONG V BO BIEN POTPIEN AP MOT CHIEU-CHOPPER TS Lé Minh Phuong

BO PAO DONG
1.Sd d6
-Ngudn mot chiéu c6 tri trung
' binh khong ddi U
51 o[, 0 - Linh kién S1, S4 ¢6 chc ning
diéu khi€n déng va ngit dudc
' dong dién di qua né nhu BJT,
0 eF RL E MOSFET, IGBT, GTO hodc SCR
C— AN @ v6i bo chuyén mach . Hai diode
cong suat D1, D4
) -T4i mot chiéu dang tong quat
sae g RLE
3. Phantich
[0, T]-G,>0;G,<0 [T.. T]:64<0;G, >0
u, =0;iyg =i,; Uy, =-U; iy, =0;u,=U |u,=0;ig, =i,;u,=0
Phuong trinh giong bd gidm 4p Dong tai tit RLE qua D1 trd ning lugng vé
Khi S1 ngdt dong qua RLE,D4 ngudn

- B6 dédo dong dugc ghép tir hai bd gidm dp (S1,D4) va bd ting dp (S4,D1)
- Linh kién S1 va S4 dudc kich déi nghich.
- bién 4p trén tai thay ddi gitta +U va 0

[ 3]

Time mws

Khi ty s thdi gian déng ngit khod S1 z=0,5 ;UE =05

BO MON CUNG CAP PIEN 83 BAIGIANG PTCS



CHUONG V BO BIEN POIBIEN AP MOT CHIEU-CHOPPER

TS Lé Minh Phuong

o0z o0

100+ 00

Time (ms)

100E.00

1008 00 101000

Khi ty s6 thdi gian déng ngdt khod S1 z=0,67 ;UE =05

00400

Time ims)

1005 .00

E

A0S 00 101000

Khi ty s6 thdi gian déng ngdt khod S1 z=0,33; U- 0,5

Hé qud
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CHUONG V BQ BIEN POIPIEN AP MOT CHIEU-CHOPPER TS Lé Minh Phuong

- Dong dién tai c6 thé dio chiéu bing cdch thay ddi ty s thdi gian déng cit z. Dong dién
tai ludn lién tuc.
- Lam viéc & hai géc phan tu Iva II

- Tri trung binh 4dp tai U,=2zU

-Tri trung binh dong tai I, = ZUF\: E

Nhu vay:
-z>UE; | =22 E 0 che do dong oo (g6c phin tr D)
-z< UE; |, = ZUF\: E . 0 Ché& doham tdi sinh (géc phan tu II)
-z:UE; |, = ZUF; E ~ 0 Ché a6 khong ti
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CHUONG V BO BIEN POTPIEN AP MOT CHIEU-CHOPPER TS Lé Minh Phuong

BO PAO AP
1. Sodd
';T -Ngudn mot chiéu c6 tri trung binh khdng
ddi U

81 7 N
] D3 /A . Linh kién SI, S2 ¢6 chic ning diéu
khién d6ng va ngit dugc dong dién di qua
RL E né nhu BJT, MOSFET, IGBT, GTO hoic

u CiD »—of"\f"*—"m—@—« SCR véi bo chuyén mach . Hai diode cong
suit D3, D4
D4 ? 2e °—| |;

-T4i mot chiéu dang téng quat RLE
2. Phan tich

- Khi hai khod cong sudt S1 va S2 dugc kich ngit ddng thdi véi ty so thdi gian déng ngit Ia
z

[O,Tl]‘Gsl>O;Gsz>0 lTlsTJ;Gsl<O;Gs4>O

ug =0;iy =i,; U, =0; i, =i,; u, =U Upy =05 ip, =i, u, =-U

Dong tai chay theo mach (U,S1,RLE,S2) Dong tai tit RLE qua D3,D4 tra niang lugng
vé ngudn

100000 100200 100400 1005 .00 1002 00 101000

-Khi khod cdng suat S1, S2 dugc kich theo chu ky 2T 1éch nhau mot géc 1a T.
Khodng din clia tirng linh kién 1a 22T
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CHUONG V BO BIEN POI BIEN AP MOT CHIEU-CHOPPER

TS Lé Minh Phuong

[0, 22T]- G, >0; G, <0

[22T, T]-G, <0 G, <0

0 =050y =i,;Uy;3=0;ip,=0,5u,=0

Upg =05 Ipg =1,3Up, =05 1, =1, U, =-U

Dong tdi chay theo mach (S1,RLE,D3)

Dong tdi tir RLE, D3,D4 trd ning lugng vé
ngudn

[T, T+27T]- G, <0 ; G, >0

[2zT +T | 2T]-G, <0 ; G, <0

2 =0; 1, =15 U, =05 ip,=i,;uU,=0

Upg =05 Ipg =1,3Up, =05 1, =1, U, =-U

Dong tdi chay theo mach (D4,RLE,S2)

Dong tai tit RLE qua D3,D4 trd ning lugng vé
ngudn

-Trudng hgp O£ <05 S1, S2 khong thé din ddng thdi. Do d6 dién 4p ngd ra clia
bo chopper 1a —U hodc 0 va dién dp trung binh ngd ra U, <0. Bo chopper lam viéc § goc

phin tu thit IV

(= 3]

[0, 22T-T]-G >0; G, >0

[2zT-T, T]-G,>0: G, <0

ug =0; iy =0; i, =1,; u,=U

Uy =0;1g=1,;Up3=0;ip;=1, u,=0

Dong tai chay theo mach (U,SI,RLE,SZ)

Dong tai theo mach (RLE, D3)

[T, 22T]-G >0 ; G, >0

[22T +T | 2T]-G, <0 ; G, >0

ug =0;iy = w=0;5i,=i,;u,=U

_O’ISZ z’uD4_0 ID4 Iz uz:O

Dong tai chay theo mach (U,SI,RLE,SZ)

Dong tai theo mach (RLE, D3)

Trudng hgp 0,5£ z<1 S1, S2 khong thé ngit ddng thdi. Do dé dién 4p ngd ra clia bd
chopper 1a +U hodc 0 va dién dp trung binh ngd ra U, >0. B6 chopper lam viéc & goc

phin tu thit I
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CHUONG vV BO BIEN POT PIEN AP MOT CHIEU-CHOPPER TS Lé Minh Phuong

Hé qui

1. Tri trung binh dién 4p tai
1 27T

~Khi 05£2<1 U, == Jdt =2U(z- 09
T

T
_Khi 0£2<05 U, =?l &-U)dt =20 (z- 05)
27T
Nhu vdy vdi tAt cd cdc gid tri O£ z£1 tri trung binh 4p tai dwocj tinh biing biéu thic
U, =2U(z- 05)
2. Tri trung binh dong tai
_U,-E_2U(z-05)- E

I
‘ R R
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CHUONG V BQ BIEN POIPIEN AP MOT CHIEU-CHOPPER TS Lé Minh Phuong

BO CHOPPER DANG TONG QUAT

1.So d6
. . -Ngudn mot chiéu cé tri trung binh
slo—H; D1 SSD—H; pz khong d6i U
- Linh kién S1, S2, S3, S4 ¢6 chic
T rL E ' ning diéu khié€n déng va ngit dudc

e AR ()

dong dién di qua né nhu BIT,
MOSFET, IGBT, GTO hodc SCR véi

S 4D—H; D4 52 D—H; DZ  bo chuyén mach. Bon diode cong suit
) ) D1, D2, D3, D4

-T4i mot chiéu dang tong quat RLE
2. Phén tich

- B9 chopper c6 thé 1am viéc & 4 géc phin tu. Vi dudc diéu khién bing mott trong nhitng
cach sau:
a.Cach 1

Hoat dong & phan tv I, I1.

- biéu khién sao cho S2 dugc kich din lién tuc, S1-S4 dudc diéu khién déng ngit
ngudc nhau. S3 ngit. Khi d6 ta dugc bd ddo dong va 1am viéc & géc phan tu LII

Hoat dong & phan tu IIL, IV.

- biéu khién sao cho S3 dugc kich din lién tuc, S1-S4 dugc diéu khi€n déng ngit
ngugc nhau. S2 ngit. Khi d6 ta dugc bo ddo dong va 1am viéc & géc phan tu ILIV
b. Cach 2

Hoat dong & phan tuw I, IV.

- Kho4 S1, S2 va diode D3,D4 tao thanh bo ddo 4p lam viéc & gdc phan tw LIV

Hoat dong & phan tu II, 1.

- Kho4 S3, S4 va diode D1,D2 tao thanh b ddo 4p lam viéc & goc phan tu ILIIL
c.Céch3

100000 iz 100400 100500 10800 1010
Time imsy

Bo chopper lam viéc & géc phan tw Tkhi 05£z£1va U, >E
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CHUONG V BO BIEN POIBIEN AP MOT CHIEU-CHOPPER

TS Lé Minh Phuong

...............................

...............................

_______________________________

................

................

________________

_______________________________

_______________________________

....................

________________

________________

................

Time imsy

101000

Bo chopper 1am viéc & géc phan tv I khi 0,5£ z£1va U, <E
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CHUONG V BO BIEN POTPIEN AP MOT CHIEU-CHOPPER TS Lé Minh Phuong

100000 100200 1004+ 00 1006 00 10200 101000

Bo chopper lam viéc & géc phdn tu 1l khi 0£ z<05 va |U,|>|E|

PHUGNG PHAP PIEU KHIEN BO CHOPPER
1. Piéu khién vdi thdi gian d6ng khod cong suit T1 khong ddi.
-Pé€ thay d6i tri trung binh dién 4p tai ta phai thay ddi ty s6 thdi gian déng ngit:

T 2. A ~ L z
z= ?1 trc 12 thay doi tan s6 dong ngit T.

Nhugc diém: vin dé loc thanh phin xoay chiéu ctia 4p ra khé khin. Nén phuong phap
it dugc stt dung trong thuc t&
2. Diéu khién tin s6 déng ngit khong d6i.

- Tan s& déng ngidt T =T, +T,khong d6i . dién dp trung binh cla tdi dugc diéu
khi€n thong qua sy phan bd khodng thdi gian déng T, va ngit T, tic 1a diéu khi€n dai

T
luong z=-.
ong T

- K§ thuat diéu khién ty s& déng ngit dugc thuc hién dya vio hai tin hiéu cd ban:
séng ring cua va séng diéu khién. Hai séng dugc dua qua bo so sanh. Tin hiéu cdng ra
duwa vao kich khod cong suat.

- TAn s6 déng ngit cla linh kién khong ddi va bing tAn s6 séng ring cua

. , T, U
- Ty s6 d6ng ngit z=-2=—%
Uy

Trong d6 U, - bién do séng di€u khién.
U, - bi€én do séng tam gidc
Uu diém: do tan s hai cd ban thanh phan xoay chiéu clia dién 4p tii bing tAn s6 déng
ngit linh kién va khong d6i nén séng dién 4p dé loc.
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CHUONG V BQ BIEN POIPIEN AP MOT CHIEU-CHOPPER TS Lé Minh Phuong

Minh hoa

3. Piéu khién theo dong tai yéu cau
Trong trudng hop tdi la dong co mot chiéu:
- Mach diéu khién stt dung s6ng diéu ché& va cdc khau hiéu chinh dong K
- Mach diéu khién st dung phan t phi tuyén.
Phan tich
“Tin hiéu |, = % dugc dua vao khéi didu khién

-Tin hi€u hoi ti€p |, (egpay dUgc so sdnh véi |,.

-Né€u goi DI, 1a khodng giGi han khong nhay — hay ngudng dit thi

Dl L g s g
I, etk 2 12+ 22 Khod bi ngdt va dong tai i, giam.

Dl

z

|, teeback £15 - Khod dugc dong va dong tai i,ting

Giasu u,; ~ 1, va u,, ~ sz feedback
Né&u uy - U, =U, >0 tin hiéu diéu khi€n déng ludn dudc phat.
N&u uy, - U, =U, <O tin hiéu diéu khién ngit ludn dugc phat.

_ DI,
Khi |, <
2

Minh hoa
So sédnh cdc phuong phdp
1. Phuong phdp 1 ti€t kiém bd chuyén mach
2. Phudng phép 2 thudng dudc tng dung vi ¢6 kha nang khir bd cac hién tugng gay
nhiéu
3. Phuong phdp 3 cho phép thuc hién chitc ning diéu khién dong, &ng dung rong rii
trong diéu khi€n dong co.
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