B& nghich lwu 1 pha digu khién kidu PWM

B6 nghich Iwu 1 pha kiéu ban cau

Nghich lru mdt pha Kiéu ban ciu (Half bridge inverter)

Xét mach nghich luu mot pha kiéu ban ciu nhu hinh.

Gia thiét hai tu loc C du 16n dé dién ap trén mdi tu 1a U/2 duogc giit khong déi trong qua trinh bo
nghich luu hoat dong.

Viée didu khién cac khoa ban dan S1 va S4 thuc hién bing cich so sanh giita séng diéu khién
(hodc tin hi¢u dieu ché - modulating signal) .., dang sin va song mang (carrier signal) u,,;
dang tam giac:

ucwztrvl tri

>u, SION uA0=%U

<u,, S40N uA0=—%U

ucontrvl tri
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B& nghich Iwu 1 pha diéu khién kiéu PWM

B6 nghich Iwu 1 pha kiéu ban cau
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B& nghich lwu 1 pha diéu khién kiéu PWM

B6 nghich lwu 1 pha kiéu ban cau

Ti sb didu ché bién do (Amplitude modulation ratio) m, dwoc dinh nghia 14 :

U,
— _ control.
"m0,
tri
Trong do:
U, bi€n d0 song dicu khién uconor

U, : bién d6 song mang u,.

Ti sb didu ché tin s6 (Frequency modulation ratio) m¢ dugc dinh nghia la:

/s
m[ = 7
1

Trong do:

fi: tin sb song mang u,; hodc con goi 14 tdn s6 déng cdt (switching frequency)
hi: tan s song didu khién ueonsror

32

B& nghich Iwu 1 pha diéu khién kiéu PWM

B6 nghich Iwu 1 pha kiéu ban cau

V6i cach dong ngdt cac khod ban dan nhw d& cap 6 trén, dang song dién ap ngd ra u, thay dbi

. | 1
itta 2 gia tri: —Uva ——U..
g gla tri > 2

Xét trong mét chu ky 7 (T, = 1/f) cua S(?ng mang, néu song diéq khién Ucontrol bién thién cham
hon nhiéu so v&i song mang u,,; thi c6 theé xem uconio 18 khong doi trong khoang thoi gian nay.
Nhu vay, gié tri trung binh cua dién dp ngd ra Uy, trong mét chu ky 7 s€ la:

u U

— _control 5
do T (umnzml = m‘)

u, 2

ri
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B& nghich lwu 1 pha diéu khién kiéu PWM

B6 nghich lwu 1 pha kiéu ban cau

Tir day, néu chon song didu khién c6 dang:

Ucamml Sin wt (U < Um‘ )

control —

u

control =
Thi ¢6 thé suy ra thinh phan hai co ban (bdc 1) (u,,), cla dién ap ngd ra u & c6 biéu thic 1a:
U,,..sinotU J

(u,qo)] :MmTE :ma%sina)t (ma :wgl)

i tri

Nhu vay, bién d6 hai co ban cua dién 4p ngo ra u,, xac dinh bdi:

N U
(UA” )1 =M, E

Tan s6 cua hai co ban cua dién &p ngd ra u,, = tan so6 song diéu khién uconiror.

Vi phuong phép diéu rong xung sin (sinusoidal PWM), bién dp va tin sé ciia héi co ban ciia
dién dp ngo ra co thé dwoc dieu khién qua bién dp va tan so ciia song dieu khién u oy,
Ngoai ra, khi m, <1, bién do hai co bdn cua dién dp ngo ra ti I¢ tuyén tinh voi my,.
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B& nghich Iwu 1 pha diéu khién kiéu PWM

B6 nghich Iwu 1 pha kiéu ban cau

Song hai:

Goi f; 1a tAn s6 ciia song didu khién eonyr. Day ciing 14 tin sb cta hai co ban cua u,.

Véi m, <1, co thé chung minh dugc cac hai bac cao trong dién ap w4, xuét hién quanh cac tan sb
m/,fl ) mefl ) 3mffl , v.v...Ngoai ra, voi m, 29, bién df song hai hdu nhu khong phu thudc
vao ti s diéu cheé tan s6 m,yma chi phu thudc vao ti s6 diéu che bién do m,.

Mot cach tong quat, song hai xudt hién & cac tan sb:

Ji=0m, £k) f,

Nghia 12 véi ti s6 didu ché tAn s myda biét, bac clia song hai / tinh boi cong thirc:

h=jm, tk

Trong d6, néu j 1a s6 1é thi k 12 s6 chin va ngwoc lai. Vi dy, néu j =1 thi k =+2, +4, v.v..., va
néuj=2thik=+1,43, v.v...

35
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B& nghich lwu 1 pha diéu khién kiéu PWM

B6 nghich lwu 1 pha kiéu ban cau

Bang 4.1: B nghich Iuu kiéu ban ciu

Bién d¢ mét sé gid tri song hai (tinh bang (UAG )h/% U ) theo my (gida thiét la m;29):

P Ma 0.2 0.4 0.6 0.8 1

g‘;ccg ban 0.2 0.4 0.6 0.8 1

m, 1.242 1.15 1.006 0.818 0.601
m,+2 0.016 0.061 0.131 0.220 0.318
m, +4 0.018
2m, £1 0.190 0.326 0.370 0.314 0.181
2m, +3 0.024 0.071 0.139 0.212
2m, 5 0.013 0.033

Trong do: (UAO )h 18 bién do song hai bac h trong dién ap u4,.

36

B& nghich Iwu 1 pha diéu khién kiéu PWM
B6 nghich Iwu 1 pha kiéu ban cau
Bing 4.1: B nghich lwu Kiéu ban ciu (t-t)

Bién dé mét s6 gid tri song hai (tinh bing (UAO) / % U) theo m, (gid thiét la m, 29 ):

h

P Ma 0.2 0.4 0.6 0.8 1

3m, 0.335 0.123 0.083 0.171 0.113
3m, £2 0.044 0.139 0.203 0.176 0.062
3m, £4 0.012 0.047 0.104 0.157
3m, £6 0.016 0.044
4m, +1 0.163 0.157 0.008 0.105 0.068
4m, +3 0.012 0.070 0.132 0.115 0.009
4m, +5 0.034 0.084 0.119
4m, +7 0.017 0.050

Trong dé: (UAg)h 1a bién do song hai bdc h trong dién &p 1,. o
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B& nghich lwu 1 pha digu khién kidu PWM

B6 nghich Iwu 1 pha kiéu ban cau

0s m,=0.8, m=15

02r .] ]x x‘l"'l

0.0 : §p— 1 [ 1 l I. 1
1 mp X\ 2mp N EPYAN
(mp + 2) (2mg + 1) (3m, + 2)
Baccuasonghai —s
Tang m; = ting gia tri tan s6 cac song hai = dé loc cac song hai hon.

Diém bét loi ciia viée ting tin s6 song mang 1a vin dé ton hao do dong ngét 16n.
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B6 nghich lwu 1 pha diéu khién kieu PWM
B6 nghich Iwu 1 pha kiéu ban cau
Vi du: Xét mach nghich luu nhu hinh. Biét U =300V, m, = 0.8, m¢= 39,
tan s6 song diéu khién 1a f;= 50Hz. Tinh gi4 tri hiéu dung hai co ban

va céc song hai chinh trong dién ap ngo ra bo nghich luu.

39
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B& nghich lwu 1 pha diéu khién kiéu PWM
B6 nghich lwu 1 pha kiéu ban cau
Giai:

Tu bang da cho, suy ra céach tinh gié tri hi¢u dung ctia séng hai bac h la:

1 ulla), 1 300(04), (U.),
(U’*”)h_fz U/zh_f > U e

Tra bang, ta tinh duoc tri hi€éu dung mot sb song hai la:

(U,,),=106.7x0.8=84.86 I/ tai S0Hz

(U,), =106.7x0.22=23.33 V tai 1850Hz
(U,),, =106.7x0.818=86.76 V tai 1950Hz
(U,,), =106.7x022=23.33 ¥ tai 2050Hz
(U,,),, =106.7x0.314=33.31F tai 3850Hz
(U,,),,=106.7x0.314=3331 ¥ tai 3950Hz
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B& nghich Iwu 1 pha diéu khién kiéu PWM

B6 nghich Iwu 1 pha kiéu ban cau

Mot s6 lwu ¥ khac:

- m, nénchonla s6 1¢ > chi ton tai cac song hai bac 1¢ trong dién 4p ngd ra

- Vé6im ; <21, can thiét phai déng b giira song diéu khién ueonror va song mang u,,; , nghia la
tan sb song mang f; phai la boi s6 nguyén ciia tin sb song diél} khién f; @& tranh xuat hién cac
song hai tan so thap (subharmonics) khong c6 lgi trong hau hét cac ing dung. Vi dy, néu f; =
20.5Hz va my= 15, tin s6 clia song didu ché can thiét 1a f, =20.5x15=307.5 Hz

- Véi gi tri my1én (m, >21), gid trj céc hoa tan bac thip khong dang ké, nén co thé khong
cén dong b gitra song didu khién weonyor va song mang uy;. Tuy nhién, trong nhiing tmg
dung diéu khién dong co xoay chiéu, song hai tin sb rat thap (ghn zero) ¢o thé gy ra dong

l6n ngay cd khi c6 bién do rat nho. Vi viy, nén trdnh diéu ché khéng dong bé gitra song diéu
khién va song mang.
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B& nghich Iwu 1 pha diéu khién kiéu PWM
B6 nghich lwu 1 pha kiéu ban cau
Viin dé qua diéu ché (Overmodulation):

Qua diéu ché xay ra khi m, >1, lic nay quan hé giita m, va bién do song hai bac 1 cua dién ap
ngd ra bd nghich luu s& khong con tuyén tinh nira, va s& xudt hién cic song hai bac thip: 3, 5, 7
V.V...

Tuy theo gid tri cia m,, bién d6 song hai bac 1 cia 4p ra nghich luu bién thién trong khoang:
QS (040)] <ig:2£

< m, >1
T2

42

B& nghich Iwu 1 pha diéu khién kiéu PWM
B6 nghich Iwu 1 pha kiéu ban cau

Vin dé qud didu ché (Overmodulation)

4 (Gn), U B
- U2 U,
(=128 ————— 1 : ‘

| (N " o
| R [
| (] 1Ny
i " T :
10— i i TR !
|i ST TELa -
| |
! |
: Vang tuyén | Iy o
| tinh | S4 H 1
|
| ving | ot
quéd diéu +=— Song vuéng HH oy H
hé p
: ché : Uso P11 IV 1 W Knongdong cdt !
r } I T
I I - (24
| | - - I B
oc llo 3 |24 m, Khéng déng cét

me=1s Dang song trong trwdng hop qua diéu ché
Quan hé gilra hai bac 1 dién ap ngd ra va

ti s6 diéu ché bién do m, 43
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B& nghich lwu 1 pha digu khién kidu PWM

B6 nghich Iwu 1 pha kiéu ban cau

v/i2 | ¥
1.0
L m,=25, mi=15
0.5
TfTIITTT’Ex’fi‘
0
5 7 9

11 13 /15 17 19 21 23 25 27 = Harmonic

(mp

Phd tAn séng hai cla dién ap ngé ra trong trwdng hop qué diéu ché
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B& nghich Iwu 1 pha diéu khién kiéu PWM

Mach nghich lwu 1 pha kiéu cau

B¢ nghich luu mét pha kiéu cu ¢6 so dd nhu hinh.

Néu goi diém o 1a diém giita cia ngudn mot chidu U (diém nay co thé khong ton tai thyc té, chi
s dqu cho Vi‘éc phan tich mach), cQ thé xem la bd nghich lIuu cau dugc tao bdi hai bd nghich
luu ki€u ban cau vadi dién ap ngd ra lan luot 1 uy, va ug,.

bién 4p ngo ra u, cua bd nghich luu:

uo :qu - uBu

45
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B& nghich lwu 1 pha diéu khién kiéu PWM

Mach nghich Iwu 1 pha kiéu cau

C6 hai cach didu ché cho bd nghich luu mét pha kiéu ciu:
- PWM véi dién ap dong ngit ludng cuc (Bipolar Voltage Switching)

- PWM véi dién 4p dong ngét don cyc (Unipolar Voltage Switching)

46

B& nghich Iwu 1 pha diéu khién kiéu PWM
Mach nghich lwu 1 pha kiéu cau — PWM véi dién ap déng ngat lwéng cwc

V6i kiéu didu cl}é nay, mét song didu khién eonror duge sit dung dé so sanh vai song mang u;,
Céc khod ban dan dugc dong ngat theo tung cép: (S1, S2) va (S3, S4), va nguoc pha nhau:

ucontrol > um‘ Sl s S2 ON S3 s S4 OFF

w, <u, S1,S2 OFF S3,54 ON
Do dé:
qu == uBo

Dién 4p ngd ra u, ctia bd nghich luu:
U, =u,, —Ug,=2u,,

Nhu vay, ¢6 thé ap dung cac phan tich néu trong phin mach nghich luu kiéu ban cdu dé phan
tich dang song dién ap ngd ra bd nghich luu cAu. Theo biéu thire trén, dién ap hai bac 1 va cac
hai bac cao hon trong truong hop nay s& ¢6 gia tri gp dbi so voi két qua da néu trong phin
mach nghich luu kiéu béan cau:

U, = Z(UAO)I =mU  (m,<1)

47
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B& nghich lwu 1 pha digu khién kidu PWM

Mach nghich Iwu 1 pha kiéu cadu — PWM véi dién ap déng ngat lwéng cuc

| Rgp——

st,s2 by Lyt 1y
ot
sssafH A A HBHHFEH
N TR | HE t
Uo=tns |11 CH I S T B
I LR
e
= -t -I U(ar
l 1H-- __,-"I U
- N -(UOF y Il
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B6 nghich lwu 1 pha diéu khién kieu PWM
Mach nghich lwu 1 pha kiéu cau — PWM véi dién ap déng ngét lwéng cuc
(ﬁ")n
U
1.2
1.0p
08 m,=0.8, m=15
06
0.4+
0.2
0'0 12 X [ l X 3 » i T I I I ¥ x
1 mp X 2my 3myp N
(m,+ 2) (2?!!["‘1) (3ﬂlr+ 2)
Baccuasonghai 5
Phd tan séng hai cla dién ap ngé ra
49
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B& nghich lwu 1 pha diéu khién kiéu PWM

Mach nghich Iwu 1 pha kiéu cadu — PWM véi dién ap déng ngat lwéng cwc

Bing 4.2: B nghich lvu kiéu ciu
Bién d mét s6 gid tri song hai (tinh bing (Uo)h /U ) theo m, (gid thiét la m, =9 ):

P Ma 0.2 0.4 0.6 0.8 1

g‘;‘ccf) ban 0.2 0.4 0.6 0.8 1

m, 1.242 1.15 1.006 0.818 0.601
m, +2 0.016 0.061 0.131 0.220 0318
m, +4 0.018
2m, +1 0.190 0.326 0.370 0.314 0.181
2m, +3 0.024 0.071 0.139 0212
2m, +5 0.013 0.033

Trong do: (Ug)h 1a bién dp séng hai bdc h trong dién ap ngd ra u,.

50

B& nghich Iwu 1 pha diéu khién kiéu PWM
Mach nghich lwu 1 pha kiéu cau — PWM véi dién ap déng ngat lwéng cwc

Bing 4.2: B nghich lwu kiéu ciu (t-t)
Bién dé mét sé gid tri séng hai (tinh bang (Ua )h/U) theo my (gid thiét la mp29):

P Ma 0.2 0.4 0.6 0.8 1

3m, 0.335 0.123 0.083 0.171 0.113
3m, +2 0.044 0.139 0.203 0.176 0.062
3m, +4 0.012 0.047 0.104 0.157
3m, £6 0.016 0.044
4m, £1 0.163 0.157 0.008 0.105 0.068
4m, +3 0.012 0.070 0.132 0.115 0.009
4m, £5 0.034 0.084 0.119
4m, +7 0.017 0.050

Trong do: (Uo )h 1a bién d¢ song hai bdc h trong dién ap ngo ra u,.
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B& nghich lwu 1 pha diéu khién kiéu PWM

Mach nghich Iwu 1 pha kiéu cadu — PWM véi dién ap déng ngat lwéng cwc

Bién do hai bac 1 trong vung diéu ché tuyén tinh (m, <1):

Uu,=mU

Bién do hai bac 1 trong ving qua diéu ché (m, >1)

. 4
U<U,<-U
T

bién ap ngd ra u, thay dbi giita hai mirc +U va -U. bay la ly do khién tén goi cia phuong phép
diéu khién 1a diéu ché PWM véi dién ap dong ngat ludng cuec.

52

B& nghich Iwu 1 pha diéu khién kiéu PWM

Mach nghich lwu 1 pha kiéu cau — PWM véi dién ap déng ngat lwéng cwc
Vi du: Xet mach nghich luu mot pha cau nhu hinh, diéu khién theo phwong phap
PWM véi dién ap déng ngat ki€u ludng cuc. Biét U =300V, m, = 0.8, m¢= 39,

tan sb song diéu khién 1a 50Hz. Tinh gi4 tri hiéu dung hai co ban va
cac song hai chinh trong dién ap ngd ra bo nghich luu.

53
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B& nghich lwu 1 pha diéu khién kiéu PWM
Mach nghich Iwu 1 pha kiéu cadu — PWM véi dién ap déng ngat lwéng cwc
Giai:

Xem bang 4.2, ¢6 thé suy ra biéu thue tinh tri hiéu dung cac song hai
cua dién ap ngd ra bo nghich luu nhu sau:

,),= %U@ \/15 300 (UU) =212.14 (UU)

Tra bang, ta tinh dugc tri hi¢u dung soéng hai co ban va mot sb song hai chinh la:

(U,),=212.14x0.8=169.7 tai 50Hz

(U,),,=212.14x0.22=46.67 V tai 1850Hz
(U,),,=212.14x0.818=173.52 V tai 1950Hz
(U,), =212.14x0.22=46.67 V tai 2050Hz
(U,),,=212.14 x0.314=66.62 V/ tai 3850Hz
(U,),,=212.14 x0.314=66.62 V/ tai 3950Hz
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B& nghich Iwu 1 pha diéu khién kiéu PWM
Mach nghich lwu 1 pha kiéu cidu — PWM véi dién ap déong ngat don cuc

V6i phuong phap didu ché nay, hai nhanh ciu ctia bd nghich lru s& duoc didu khién riéng biét.

Nhanh A s€ dugc dong cat bang cach so sanh dién ap diéu khién ooy VO song mang uy;, va
nhanh B s€ dugc dong cét bang cach so sanh dién ap diéu khién -tteonpor VO song mang u,;:

Uppiror > Uy SLON S4 OFF
Uyt <Uy;  S1OFF S4 ON
Tuong tu:

>u, S3 ON S2 OFF

U ontrol

<u,, S3 OFF S2 ON

L{)nt){)[
Dang song dién ap ngd ra nhu hinh.
bién ap ngd ra u, cua bo nghich luu:
Uy =l — Up,

bién ap ngd ra u, dong ngét quanh gia tri U va 0 hogc U va 0, két qua 1a tin s6 dong ngdt cia
dién ap ra u, c6 thé xem 1a gap doi tin sb dong ngat ciia mdi nhanh céu.

55
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B6 nghich lwu 1 pha diéu khién kieu PWM
Mach nghich Iwu 1 pha kiéu cau — PWM véi dién ap déng ngat don cuc
Ucontrot
Uyi
-Ucontfo /
4
1 !I ) I 1)
WNEIWIHEA Wi o
N b A fa N
I 1 g 1
R R LR
TR R
1
AR IR D
Hl ||_1[—l!|-|f:|-|:!|-|' ot
wff IRt T e e
Lwu y: d& don gian, trén hinh chi : |:]:| :i_] —hl l_l
v& dang song diéu khién S1, S3. 10 P ot
Dang séng diéu khién S4 1& ||I::|I::|l:= ; ::1:.::,::::=
nghich dao clia dang séng S1, va Uas i l::::n:::l':
dang séng S2 1a nghich dao cua I IU TR ]
S3 1 t gt bt il g ot
o | IUULLT
(Uas)s
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B& nghich Iwu 1 pha diéu khién kiéu PWM

Mach nghich lwu 1 pha kiéu cidu — PWM véi dién ap déong ngat don cuc

Néu ta chon ti s6 diéu ché tan s6 m,1a s6 chin, bac h ciia séng hai tai 1an can tan s6 m,va bdi sb
1€ cua my s€ 1a so chan vi:

h=jm, +k (j1é vak chin > h chin)

Do séng diéu khién cho nhanh A va nhanh B nguoc pha nhau nén vé6i hai bac h, ta co:
(uy,),=U,sin(hept)

(ug,),=U,sin(h(et - 1))

Khi h 12 s6 chén, cac song hai bac h trong dién ap w4, va ug, s& ddng pha v6i nhau. Do do, trong
dién 4p ngd ra u, =u,, —u,, , cac song hai nay s€ triét tiéu nhau.

Nhu vay, khi chon myla s6 chén céc song hai 14n can tan s6 m; va boi s6 1é ciia my s& triét tiéu,
va song hai s€ chi xuat hién ¢ 1an cén cac tan so 2f;, 4f;, v.v...
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B& nghich lwu 1 pha diéu khién kiéu PWM

Mach nghich Iwu 1 pha kiéu cadu — PWM véi dién ap déng ngat don cuc

Luu y 1a dién 4p ngd ra u, dong ngit quanh gia tri Uq va 0 hodc —Uqg va 0, két qua la tan s6 dong
ngat ctia dién ap ra u, c6 thé xem la gap doi tan so dong ngat cua moi nhanh cau.

Néu ta chon ti $6 diéu ché tAn sb my 12 56 chén, cac song hai tai 1an can tan sb msva boi sb1e
cua my s&€ dong pha véi nhau, vi:

h=jm,tk (jlévak chin - h chin) > (@, - D, =180°xh=0").

Do do, céc trong dién 4p ngd ra u, =u ,,, — i, , cac song hai tai 1an cdn tan sd m; va bdi sb 16
ciia my s triét tiéu, nhw vy song hai sé chi xuit hién & 1an can cac tin sb 2f,, 4f, v.v...

58

B& nghich Iwu 1 pha diéu khién kiéu PWM

Mach nghich lwu 1 pha kiéu cau — PWM véi dién ap déng ngat don cwc

10

0.8 U,

0.6

04

L e,

0 " ! ¥ X L, A
1 o my ’ 2mg 3my 4my
(2mg - 1) (2ms + 1) Béc cua séng hai

Phd tAn séng hai cta dién ap ngd ra
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B& nghich lwu 1 pha diéu khién kiéu PWM

Mach nghich Iwu 1 pha kiéu cdu — PWM véi dién ap déong ngat don cwe

Do soéng diéu khién cho nhanh A va nhanh B ngugc pha nhau nén véi hai bac 1 & ngd ra, ta co:
(1), == (u5,),

Va:

Uy :(MAO )1 - (uBD )1 :Z(MAU )1

Do d6, bién d6 hai bac 1 trong viing didu ché tuyén tinh (m, <1):
UO, =mU
Bién d hai bac 1 trong ving qué diéu ché (m, >1)

U<u, < tu

T
Luu ¥ 1a v6i phuong phap didu ché ludng cyc dé cap & trén, voi cing mot gié tri cua m,, phuong
phap diéu ché don cyc cho cting mdt gia tri cua hai bac 1, nhung cac séng hai c6 tan s6 cao gap
doi so voi phuong phap diéu ché ludng cuc dé cép ¢ trén > Dé dang loc cac song hai nay.

60

B& nghich Iwu 1 pha diéu khién kiéu PWM

Mach nghich Iwu 1 pha kiéu cidu — PWM véi dién ap dong ngat don cuwc

Vi du: Xét mach nghich luu cau nhu hinh, diéu khién theo phuong phap
PWM véi dién 4p dong ngit don cuc. Biét U =300V, m, = 0.8, m;= 38,
tan s song diéu khién 1a 50Hz. Tinh gié tri hiéu dung hai co ban

va céc song hai chinh trong dién ap ngd ra bd nghich luu.

61
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B& nghich lwu 1 pha diéu khién kiéu PWM

Mach nghich Iwu 1 pha kiéu cdu — PWM véi dién ap déong ngat don cwe

Giai:

Biéu thurc tinh tri hiéu dung cac séng hai cua dién 4p ngd ra bd nghich lwu c6 thé suy ra tir bang
4.2 nhu sau:

v, —LU(U“) ! (U) =212, 14(U)
=

N VNG U U

Ngoai ra, do m¢ chén (m,= 38), song hai chi xuéit hién tai lan cn 2my;, 4m, nhu phén tich ¢ trén.
Tir @6, ta tinh dugce tri hidu dung hai co ban va mot sb soéng hai chinh 1a:

Taih=1: (U,),=212.14x0.8=169.7 V (50 Hz)
Tai h=2m¢-1=75: (U,),;=212.14 x0.314=66.62 V/ (3750 Hz)
Taih=2me+1=77:  (U,),,=212.14 x0.314=66.62 V (3850 Hz)

62

Bd nghich Iwu 3 pha diéu khién kiéu PWM

Mach nghich Iwu 3 pha

| <
+

- o
w2 +_|_ —| D4 —| D6 — D2

n

Céu hinh bd nghich luu dp ba pha thuong gép nhu hinh, trong d6 diém o la diém gitra cia ngudn
mot chidu U ¢6 thé khong tdn tai thyc té va chi sir dung cho viée phan tich mach.

C6 thé xem bd nghich luu nay bao gdm 3 nhanh nghich luu co ban da khao sat & phan trén.

63
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B& nghich lwu 3 pha diéu khién kiéu PWM

pé ngdrala3 pha can béng, 3 song diéu khién Ucontrol A » Ucontrol,B V& Uconrol,c dUQC so sanh véi
cung mot song diéu ché u,,; dé tao ra xung kich tuong g cho timg nhanh nghich luu A, B va C
twong tmg. Trong trudng hop cic séng diéu khién c6 dang sine, kiéu diéu ché nay goi 14 sine-
PWM.

Véinhanh A:
ucontml,A > Uy S1 ON S4 OFF
ucontr'a/,A < U, S1 OFF S4 ON

Tuong tu véi cac nhanh con lai.

Dién 4p ra ciia mdi nhanh ciu, do do, chi phu thudc vao séng diéu khién twong tmg cho nhanh
d6 ma khong phu thudc vao cac nhanh con lai.

Utri

Ucontrol,A Ucontrol,B Ucontrol,c

64

Bd nghich Iwu 3 pha diéu khién kiéu PWM

Ucontrol, A UcontrolB Ucontrol,C

~METTOONALL LI
| N0O0TO000n
w0000 L LN .
oo SRR, o

I : aor

Dang dién ap ngb ra cua bd nghich lwu 3 pha didu khién kidu PWM °°
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B& nghich lwu 3 pha digu khién kidu PWM

Trong hau hét cic tng dung ctia nghich luu 4p 3 pha, tai coa bd nghich luu 1a loai 3 pha /3 day,
do do, chi c6 dién ap day va song hai trong dién ap day (line-to-line voltages) la can tinh dén.
Xét dién ap day ngo ra cua b nghich luu, vi du uyp, ta cd

Uyp=Uy —Up

0

Luu y 1a do song didu khién uonror cﬁq 3 pha Iéch nhap 120°, song hai bac & trong w4, va ug, s&
1éch nhau mot goc: (120 4)°. Do d6, néu chon my 1a s0 1¢ va 1a boi cua 3, cac song hai bac myva
boi cuia my s€ triung pha nhau va s triét tiéu trong dién ap day ¢ ngd ra.

ol (G,
08 u
06 m, = 0.8, my = 15
0.4
0.2
0 r—l—]—l—k‘—u—-l—l—[-Ji‘-l—: e—l—f—Ll—Q—l——— h
1 m 2m 3m
F N+ 2 T Semp+ 1) T “@me+2
Biéc cua séng hai
Phd séng hai cua dién 4p day ngd ra cau nghich lwu 3 pha 66

B& nghich Iwu 3 pha diéu khién kiéu PWM

Véim, <1:
Hai béc 1 (hai co béin):

Bién d6 hai bac 1 ngd ra mdt nhanh clu nghich luu:

S U
(UA")l =M E

Bién d¢ hai bac 1 cua dién ap day ngd ra bo nghich luu:
sy A3

ULL = \/E(UAU)I = TmaU

Tri hi¢u dung hai bac 1 cia dién ap day ngd ra bg nghich luu:

NEW 3
Uppms = ﬁ(UA")I - ﬁ

mU=0612mU (m, <1)
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B6 nghich lwu 3 pha diéu khién kieu PWM
Voim, <1 (t-t):
Cic song hai khdc:
Bing 4.3: Tri hiéu dung mét s6 gid tri séng hai ciia dp day Uy (tinh bang (U ,),,./U)

Véi cde gid tri khéc nhau ciia my, (gid thiét la myco gid tri [om va la bi cia 3):

Y "l 02 0.4 0.6 0.8 1
Hai cobin 0.122 0.245 0.367 0.49 0.612
(bac1)

m, 2 0.010 0.037 0.080 0.135 0.195
m, +4 0.005 0.011
2m, £1 0.116 0.200 0.227 0.192 0.111
2m, £5 0.008 0.020
3m, +2 0.027 0.085 0.124 0.108 0.038
3m, 4 0.007 0.029 0.064 0.096
4m, +1 0.100 0.096 0.005 0.064 0.042
4m, £5 0.021 0.051 0.073
4m, £7 0.010 0.030 68

B& nghich Iwu 3 pha diéu khién kiéu PWM

Vé&im, > 1
Véim, >1:
B6 nghich Iuu 1am viée trong ving qua didu ché.

Vi gid trj m, d 16n, c6 thé xem nhw bo nghich luu dugc diéu ché theo kiéu song vudng (bd
nghich Iuu ki€u 6 bude). Nhu da néu trong phan trude, voi bd nghich luu kiéu 6 budce, tri hi¢u
dung hai bac 1 cua dién ap day ngd ra bo nghich luu:

J6

U, pime =—U=0.78U
’ T

Vay, tri hi¢u dung hai bac 1 cia dién ap day ngd ra bd nghich luu khi bién thién trong khoang
0.612U< U, <0.78U (m, >1)

LL rms
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U,

LL1ms

A?— =078

B .
35 ~ 0612

Song vuéng

Ving tuyén

/ tinh
-

-

Ving
qué diéu ché

Bd nghich Iwu 3 pha diéu khién kiéu PWM

Quan hé giira hai bac 1 cua ap day va ti sé diéu ché m,

Ving
Song vuéng

H
|
|
I
I
1
1

324
my=15
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