Chuwong 4

BO NGHICH LUU

(NGHICH LU'U NGUON AP)

Gidi thiéu
= B0 nghich lwu (inverter)
— Ngb vao: bién ap DC
— Ngb ra: Bién ap (hoac dong dién) AC thay déi dwoc tn sb va bién do
— S dung linh kién ban dan coéng suét
= Phan loai theo cau hinh:
— Nghich lwvu ngudn ap
— Nghich lwu ngudn dong
= Phan loai theo tin hiéu diéu khién:
— Diéu khién kiéu séng vuéng
— Diéu khién kiéu didu rong xung (PWM)
= (Png dung:
— Truyén déng dién dong co xoay chiéu
— Trong lanh vuc gia nhiét cdm rng (may han dién, 16 nung cao tan, v.v....)

— Trong lanh vuc truyén tai dién, chiéu sang, v.v...
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Gi¢i thiéu

- Nghich Iwu nguén ap (Voltage Source Inverter — VSI): Bé nghich lwu dwoc cap
ngudn tlr ngudn dién ap. Dién ap ra dwoc diéu khidn bai tin hiéu kich (didu khién) bd
nghich lwu, dong ra phu thudc vao tai. B nghich lwu kiéu nay phi hop véi tai ¢é tinh
cam khang.

Chinh luu Nghich Iuu

Ngudn AC diode ngudn ap
de link Load

=HEal=-

- Nghich Iwu ngudn dong (Current Source Inverter — CSI): B6 nghich lvu dwoc cap

ngudn tr nguén dong dién. Dong dién & ngd ra dwoc didu khidn bdi tin hiéu kich (didu
khién) bo nghich lwu, dién ap ra phu thudc vao tai. Bd nghich Iwu kiéu nay phu hop voi
tai co tinh dung khang.

Chinh luu Mghich luu

Nguan AC SCR de link nguon dong T4

S L ==

B& nghich lwu ap mét pha
P "'s‘
—[ S1 AD1 — D3
+ u! -
l'L_"‘ i R L
—_ A t YA B
qjis}}m Tai 4 D2
N
C4u hinh bd nghich lwu ap mét pha
Nguyén tic kich: .
* Hai cong tac ban dan trén cung mot nhanh cau (S1 & S4, S3 & S2)
duoc kich d6i nghich nhau ) .
* Khong ¢6 trudng hop hai cong tac trén cing mdt nhanh cau
cung dan hodc cung tat 4
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B6 nghich lwu ap mét pha
Diéu khién kiéu song vuéng
1,82 T
53, 54
Uan
U
Up
- Khoang I: S1, S2 dworc kich, dong v
dién di theo chiéu: Uy = Upg
U+>8S1>Tai>S2->U- U
- Khoang II: S3, S4 dworc kich dong
dién di theo chiéu: _ U
U->D4->Tai>D3>U+ i I
- Khoang llI: 83, S4 dugc kich dong /_\
dién di theo chiéu: /'
U+>83>Tai>S4->U- L B 1 B
- Khoang IV: S1, S2 duwoc kich, dong S1,520n ‘\ 53 S40n ‘
dién di theo chiéu: D3, D4 on D1, D2 on
U-->D2->Tai->D1>U+

B& nghich lwu ap mét pha
Nghich luu ap mot pha didu khién don gian:

C6 thé chimg minh dugc dong tai trong mot chu ki hoat dong
duoc biéu dién nhu sau:
t

U Ulear T
- E+(Imi”_ﬁ}e v 0St<é
It = t—%

u Uj -
— 27 T
R+(ImaX+R}e Ast<T

O ché d6 xac lap: Lnax=-Imnin-
Ap dung quan hé trén vao cic hé thic tinh I, ta thu dugc:

T

I S :Ei
max min R 7l
l+e %
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B6 nghich lwu ap mét pha
Diéu khién kidu séng vudng

Phén tich Fourier cua dién ap ngd ra dang xung vuong:

0

u®= > U sin(n.wt)

n-135.. 7T
Ap tdi chi chita cdc thanh phian hai bac 1é.

b6 méo dang dién ap dudc tinh theo hé thic sau:

2

t(n) 2
THDU _ \n=2 _ t _Uf(7)
Ur(1) Ut(1)

Tir d6 suy ra hé sb méo dang cuia nghich Iuu cau 1 pha dang xung vuong:

4 2
u*-| —=U
TR i P
THD, == tu D - 4”ﬁ =0,483=48,3% ; U=U

t(1) U
2

B& nghich lwu ap mét pha
Diéu khién kidu séng vudng
Vi tai RL, dong tai ¢6 thé tinh theo cong thic sau:

_ > 4U
i (t) = sin(nwt —6,)

Trong d6: 6, =tan™' (NwL/R)

l, noL R

Um

Mach twong dwong cla tai R + L véi song hai bac n
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B6 nghich lwu ap mét pha

Vidu5.5:
Cho b6 nghich luu 4p dang cAu mot pha véi dang séng dién 4p cho trén hinh.
Gid thi€t dong dién qua tdi ¢6 dang i, = 540sin(wt —7/4).
Ngudn DC c¢6 dd 16n 300V.
a. V& dang séng dong tdi va dong qua ngudn va x4c dinh khodng din

cla tirng linh kién.
b. Xdc dinh tri trung binh dong qua ngudn va cong suit do ngudn cung cap.
c. Xdc dinh cong sut tiu thu cla ti.

ut
| AZER N P
Is /I
h—

_‘ DT* Uy —_“ &
It M‘— . !/\ m L/\

(1S

ok,
[

—4 D4 Tai _| D2 /) l /1 l/l ;

DE" 52 D4t g4 TDET S2 °
B& nghich lwu ap mét pha
a. Dang song dong tai va dong ngudn vé& trén hinh
b. Dong trung binh qua ngudn:
|y = lj'54o.sin(wt ~ 7 d(at) = 243]A
T 4
Cong suat ngudn cung cap:
Ps=300.243,1=72.930W=72,93kW
c. Tri hiéu dung thanh phin hai co ban 4p ra:
4U 400.300
Uy = —— = 2227 970,14V
t(1) ”\/5 7[\/5
P=Uy1)L1)cos ¢, =270, 14. %.cos%ﬂz,%ow:n,%kw
10
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B6 nghich lwu ap mét pha

Vidu 5.6:

Bo nghich Ivu 4p mot pha mic vao ngudn mot chiéu U.

Tai R =10Q, L =0,01H.

B6 nghich Iuu dp dugc diéu khién theo phuong phap diéu bién.

a- Tinh d6 16n ngudn U dé€ tri hiéu dung 4p tai U, = 100V.

b- V6i 4p ngudn xédc dinh & cAu a. Tinh tri hiéu dung hai co ban cia dién 4p ngd ra.
c- Tinh trj hiéu dung dong tai .

B& nghich lwu ap mét pha

Gidi:

a/- Tri hiéu dung 4p tai: Uyms= U = 100V
Vay céan ¢6 4p ngudn U = 100V

b/- Ap dung phan tich Fourier cho 4p ti u,, bién do clia séng hai bac n clia dp ra:

U, =£, n=1,3,57.

nz
Tri hi€u dung séng hai cd ban (n = 1) cla dp tai:
u Y, —ﬂ:90,03[\/]

W 22

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


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

B6 nghich lwu ap mét pha

¢/- Tri hiéu dung dong dién tdi c6 thé tinh theo hé thifc:

1 (2
Iy = ZJ.Dl,.dx

Pé& khong phii gidi phuong trinh xdc dinh dong i, ta c6 thé 4p dung cong thiic sau :
1

4U
]
V6i |y =—2 = __nz2 :
Z(n) R? +(na)L)
Ta thiy bic n clia séng hai bic cao, tri hiéu dung clia dong dién tuong ng cang thap.
Do d6, ta ¢ thé tinh i, gdn ding thong qua vai hai bac thap. Vi du chonn = 1,3,5,...

U | Uiy [A] | Uy Uys) Ui Uy | U
[V] 87,828 29,27 17,56 |12,54 [9,75 |7,98

Loy [Ty [A] | L) L) Loy Loy |Lap
[A] 8,37 2,13 0,94 0,51 0,325 10,22

Tinh gin dung I; qua hai dong bac 1, 3, 5:
1
o~ (2 + 125+ 12 = 8,72 [A] 13

B& nghich lwu ap mét pha

Vidu5.8:

Cho b0 nghich luu 4p mdt pha dang mach cau.

Tai thuan tré R = 2,4Q) ; dién ap ngudn mot chiéu U= 48V.

a. Tinh tri hi€u dung hai co ban cuia ap ra.

b. Tinh c6ng suit trung binh cua tai.

c. Tinh tri trung binh va tri ttrc thoi 16n nhat cua dong dién qua transistor.
d. Xac dinh dién ap khoa 16n nhat dit 1én transistor.

e. Tinh hé s6 méo dang cua ap ra.

53,54 4 —

| |

| |

- D1 — D3 b ! !
uj. + u; - X —

- L E IU
R 0 N
—404 = D2 XU
|14
| |
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B6 nghich lwu ap mét pha

Gidi:

a.

4U 4.48

U, =2 =
t(1) T[_\/E n_\E

=432[V]

b. Cong suat trung binh clia tai :

1 2n 5 2
2 [—J. uf .dxj U2 5
Ptzuifzzno—zizﬁzggo [w]
R 24

c. Tri trung binh dong qua transistor:

1 ¢~U U
I, =—/| —dx=—=10[A
™Woogd R 2R LA]

Tri trc thdi 16n nha't cda dong qua transistor:

. V) 48
IT max :?: 24 :20[A]

B& nghich lwu ap mét pha

d. Dién ap khoa l6n nhét dit 1én transistor xay ra khi transistor cing nhanh dan
vi du khi S4 dan (Ur4=0):
uri—= U - urg = U= 48[V]

e. Hé sO0 méo dang cuia ap ra:
1

- 2
ZUf(K )] 1
THD, - {k-z _ (Uf - Uiy )2
Ui Ui
v6i U= 48 [V], Ugry= 43,2 [V]

1

2 _ 2)z
Ta dugc: THD,, = 48" 432 =0,484

43,2
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|
n

CAu hinh bd nghich Iwu ba pha

B6 nghich lwu ap ba pha

Diéu khién kiéu séng vudng (six-step inverter)

4 T .
st C t t + ! | rl_‘r‘t

| | ] ] | |

2 | i I | |
S
s3 1 e ——

]

I

Dang xung diéu khién kiéu séng vuéng

- or ER D5

(LS
s

Ny =Y ic
A B [
+ + +
| | |
Uan UEFi UCT
n

S1

S4

Uan

S3

56

Usn

S5

S2

Ucn

B6 nghich lwu ap ba pha

Diéu khién kidu séng vudng (six-step inverter)

T
60° . 60° , 60°
— | t

-

Dang dién &p diéu khién va dién ap tai cac ngd ra
(so v&i diém N clia ngudn U)

18
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B6 nghich lwu ap ba pha

Diéu khién kiéu séng vudng (six-step inverter)

Upg = Uan-Usn
Ugc = Ugn-Ucn

Uca = Ucen-Uan

P
— D1 — D3 — D5
Ul
—| D4 —| D6 — D2
N iy is ic
A B Cc
+ + +
[ | \
Uan Usn Uen
| | \_
Lwuy:

Uan

Uca

[or] "

Dang dién ap day tai ngd ra cta bd nghich lwu

52 |W > 1
S3

B6 nghich lwu ap ba pha
Diéu khién kidu séng vudng (six-step inverter)
Xét trwong hop tai dau sao (Y)

| s3/D30n

s4

S5

56

T:IV IV

RELAL
—|<S::}D

Lwuy:

+ Khoang I: S1/D1, S5/D5 va S6/D6 dan

+ Khoang Il: S1/D1, S2/D2 va S6/D6 dan

+ Khoang lll: S1/D1, S2/D2 va S3/D3 dan
+ Khoang IV: S2/D2, S3/D3 va S4/D4 dan
+ Khoang V: S3/D3, S4/D4 va S5/D5 dan
+ Khoang VI: S4/D4, S5/D5 va S6/D6 dan

= khi S dwoc kich dan, mach twong dwong khéa ban dan cho phép dong
chay qua theo ca 2 chiéu.

20
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B6 nghich lwu ap ba pha
Diéu khién kidu séng vudng (six-step inverter)
Xét truorng hop tai dau sao (Y)

Khoang I: S1, S5 va S6 dwoc kich
Uan = Ugp = (1/3)U; ug, = (-2/3) U

Khoang V: S3, S4 va S5 duoc kich
=(-2/3) U; = = (1/3)U
Khoang Il: §1, 2 va 6 duoc kich A~ (2/3) Ui Usn = ey = (173)
Uan = (2/3) U; ug,= Ug, = (-1/3)U

Khoang IlI: 81, S2 va S3 dwoc kich

Upn = Ug, = (1/3) U; ug, = (-2/3)U
Khoang VI: S4, S5 va S6 dwoc kich
Uan = Ug, = (-1/3) U; ug, = (2/3)U

Khoang IV: S2, S3 va S4 dwgc kich
Upn = Ug, = (-1/3) U; ug, = (2/3)U 21

B6 nghich lwu ap ba pha
Diéu khién kidu séng vudng (six-step inverter)
Xét trwong hop tai dau sao (Y)

P 2
U
Uan _I S U J -
- D1 - D3 - D5 : s
Ul T [
RIS L —
4 D4 - D6 4 D2 f
N iy is ic —I l_l
A B C —
T T —
|
Uan Usp Uen !
! ‘ || ||
n I IO Iv:v Vvi:I I I:Iv

Dang dién ap pha trén tai

22
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B6 nghich lwu ap ba pha
Diéu khién kidu séng vudng (six-step inverter)
Xét truorng hop tai dau sao (Y)

Phan tich séng hai dién ap:

Phan tich Fourier cua di¢n ap pha (uan = U, Upn = Ug, Ucn = Ug):

u, (t) = Z 4ler sinn?”sin not

ey

n=13,5...

L=y = sin%”sinn(wt—%”)

n=135... \/gnﬂ
S 4U nz 2z
U, (t)= sin—sin N(at +—)
o n:g&.. 3nz 3 3
Ap tai chi chita cdc thainh phan haibaclé (n=1, 3,5...).
Tri hi¢u dung cta 4p pha tdi: U, - = gU
Bién d6 song hai bac n cua 4p pha tai: U, = ﬁsinn—”
Bz 3
Véin=1, bién d¢ hai co ban (hai bac 1) cua ap pha tai: U, = 3U
Vd
Tri hi¢u dung ctia hai béc 1 cua ép pha tai: U, .=—U 23
V4

B6 nghich lwu ap ba pha
Diéu khién kidu séng vudng (six-step inverter)
Xét trwdng hop tai d4u tam giac (A)

— D1 - D3 — D5

[ ul] T

Dang dién ap day tai ngd ra ctia bo nghich lwu
(Ciing la dién ap pha trén tai) 24
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B6 nghich lwu ap ba pha
Diéu khién kidu séng vudng (six-step inverter)

Xét trwong hop tai dau tam giac (A)

Phan tich Fourier cua dién ap trén mdi pha cua tai (uag = Uy, Usc = Ug, Uca = Ug),
day ciing la dién ap day tai ngd ra ciia bd nghich luu:

u,(t)= Z ﬁsinn—ﬂsin(nwt +Z
n=13s.. N7T 3 6

U, (t) = ﬂsinn—”sin n(a)tfz)
n-135.. 7T 3 2

S 4U . oo T
u,(t)= —sin—sinn(wt+—)
v n=§5_" nz 3 6

Ap tai chi chita cdc thanh phdn haibaclé (n=1,3,5..).

Tri hi¢u dung cua 4p pha tdi (4p day cia bo nghich luu): U, - = \/gU

Bién @6 song hai bac n clia 4p pha tai (4p day cua bo nghich luu): U, = ﬁsinn{
nz

_2By
Jo

Tri hi¢u dung hai bac 1 cta 4p pha tai (4p day cta bo nghich luu): U, . =—U
Vs

Véin=1, bién 40 hai bac 1 ctia 4p pha tai (4p day cua bo nghich luu): U,

25

B6 nghich lwu ap ba pha

Diéu khién kidu séng vudng (six-step inverter)

U,/U
Uin: Tri hiéu dung séng hai bac n trong dién ap day (pha-pha)
U: Bién ap ngudn DC

1.2 .
1.0

0.8}
0.6¢
0.4}

o-zl—l |T|T|||T|i_.._

Béac cua song hai

Phd tAn séng hai trong dién ap day — diéu khién kiéu 6 budc

26
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B6 nghich lwu ap ba pha

Diéu khién kidu séng vudng (six-step inverter)

Vidu5.9:

B nghich luu 4p ba pha diéu khién kiéu 6 budc (six-step)
Tai thuan tré ba pha ddi xing d4u thanh dang sao.

D6 16n dién trd mdi pha R = 10Q.

Tan sb lam viéc caa bd nghich luu ap = 50Hz.

Dién ap ngudn mot chiéu U = 220V.

a. Xac dinh tri hi¢u dung di¢n dp ra ;

c. Tinh cong suét tai ;
d. Tinh h¢ so bién dang cua ap ra .
e. Tinh tri trung binh dong dién qua transistor .

b. Viét phuong trinh song hai bac 1 ciia dién ap tai va dong tai ;

27

B6 nghich lwu ap ba pha

Diéu khién kidu séng vudng (six-step inverter)
Gidi:

a. Tri hi€u dung ap pha:
J2 . W2

U, =—U——220_1037[V]

b. Bién d6 s6ng hai bAc mdt cla dp:
4U w4 U3

N NN

Phuong trinh s6ng hai bAc mot cla 4p tai - pha A

Uaqn = 140.8in(314t)

Phuong trinh séng hai bAc mdt ciia dong tdi- pha A

U —=0,6366U =0,6366.220 =140[V ]

T a1y = %sin 314t = 14.sin 314t

28
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B6 nghich lwu ap ba pha
Diéu khién kidu séng vudng (six-step inverter)
c. Viti thuan trd nén cong suit tdi cho bdi hé thic :

U _ 5 1037°
R0

P, =3 = 3226,1[W]

d. Hé s6 méo dang clia 4p ra:
1

140\° |2
1 [103,72 —(—J ]
(Uf_ufm)z J2

THD, = = -0312
Uiy (ﬂ]
V2
e. Tri trung binh dong dién ngd vao b nghich luu :
P, 32261
o =—t =220 _14664[A
U 220 [4j

Céc diode d6i song v6i transistor khong dan dién.
M&i transistor din dién trong 1/3 chu k¥ véi tri trung binh dong dién qua né bing :
Ic 14,664

| =—==—"—-=4888§[A
TAV 3 3 [A] 29
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