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PHAN B NOI DUNG

Chuong 1 GIOI THIEU SO LUQC VE THYRISTOR

| - CAu tao — Nquyén Iy 1am viéc ciia Thyristor

1 - Céu tao

Thyristor con goi 1a SCR (Sillcon — Controlled — Rectifier) la loai linh
kién 4 16p P — N dit xen k& nhau. Dé tién viéc phan tich cac lop ban dan nay
ngu:(n ta dat 1a Py, Nl, P,, N, gitta cac 16p ban dan hinh thanh cac Chuyen tlep
lan luot tir trén xubng dudi 1a Jy, b, Js.

So dé cdu tric, ky hiéu, so do twong dwong va cau tao cia thyristor
duwoc trinh bay H1

1 IA i
P1],, P2
N1 M1
& 1Pz . Pz
a2 73 G’_I
K IK
H.l.la. H.l.1b H.l.1c H.l.1d
A : Andt
K : catot

G : Cyc diéu khién

J1, Ja - Mit tiép giap phat dién tich

J, - Mt tiép giap trung gian

H.L1a: So d6 ky hiéu ciia SCR

H.I.1b : So dd cau trac bdn 16p ciia SCR
H.Ilc: So dd md ta cAu tao cia SCR
H.I.1d : So d6 twong duwong ctia SCR

2. Nguyén ly lam viéc cuia thyristor:

C6 thé md phong mot Thyristor bang hai transistor Qi, Q, nhu H.L1d.
Transistor Q; ghép kiéu PNP, con Q; kiéu NPN.

Goi o, o 12 hé sd truyén dién tich cua Q:va Q2 Khi dat dién ap U 1én
hai dau A &K cua Thyristor, cac mat tiép giap J1 & Js chuyén dich thuan, con
mat tiép giap J, chuyén dich nguogc ( J, mit tiép gidp chung ctia Q; & Q). Do
do dong chay qua J, 12 1y,

lp = oy leg + anle, + 1.

lp : La dong dién r0 qua J,
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Nhung vi Q; & Q, ghép thanh mot tong thé ta co:

leg=les=1lp=1.

DoddoIp=l=oyl+ayl+I,

Suyra=>1=1,/[1-(oy + ay)] @

Do J, chuyén dich ngugc nén han ché dong chay qua né, dan dén as, o,
cung diéu c6 gia tri nho, I = lo, ca hai transistor ¢ trang thai ngit.

Tir biéu thirc (1) ta thdy rang dong dién chay qua Thyristor phu thudc
vao hé sb truyén dién tich oy & o,. Mdi quan hé giira o va dong emiter duoc
trinh bay ¢ H.L2. Nhu vay khi ay + ap ting dan dén 1 thi | ting rit nhanh.
Theo so d6 turong duong cua SCR H.I1d ta c6 thé giai thich nhu sau:

- Dong Ic; chay vao cuc B cia Q, lam cho

ta Q2 dan va lc; tang, tic Ig; ciing tang (Ic; = ls1)
khién Ql dan manh -> Ig; tang va cu: tlep dlen
1 nhu thé. Hién tuwong ndy goi 1 hdi tiép duong vé

dong, tao diéu kién 1am ting truéng nhanh dong

dién chay qua Thyristor.

> -Dong le; tang lam cho oy ting

(H.1.2), con ting Ie, l1am cho a ting. Cudi

cung thuc hién duoc didu kién (o + ap) ->

1, ca hai transistor chuyén sang trang thai
mé, lac ndy nodi trd giita A va K cua SCR rat nho.

Vay muén 1am cho Qq, Q, tur trang thai ngit chuyén sang trang thai bdo
hoa (hay mudn mé Thyristor) chi can lam tang Ig2. Pé lam duoc viéc nay
nguodi ta thuong cho mot dong diéu khién Iy chay vao cuc cong cia
Thyristor, ding theo chiéu Ig; trén H.1.1d.

H.1.2
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I1. Piic tuyén Volt - Ampere cia Thyristor:

I
F
[th.max |-
Idt}- - I
Lldt Ung Io _..___f_. :I:I:]

L = Uth

[(_‘I:IIF‘:-"J—_“IHC.IE S, U0 Uth Uch

H.1.3
H.1.3 Pic tuyén Volt - Ampere caa Thyristor
lih max : Gia tri cuc dai dong thuan

U : Di¢én &p thudn

Ung : Bi¢n ap nguoc

Ug : Di¢n dp danh thung

Ing : DOng nguoc.

l : Dong ro qua Thyristor
It : Dong duy tri.

Au: Dién ép roi trén Thyristor

Pé giai thich dugc y nghia vat Iy cua dudng dic tuyén Volt - Ampere
Thyristor, nguoi ta chia ra 1am bn doan dénh s6 la ma nhu H.1. 3b

- Poan ( I) tng voi trang thai ngat cua Thyristor. Trong doan ndy (o +
oy ) <1, c6 dong ro qua Thyristor | = l,, viéc tang gia tri U it c6 anh huong
dén gia tri dong I. Khi U ting dén gia trj Uy, (dién ap chuyén mach) thi bt
dau qua trinh ting truong nhanh chong ciia dong dién, Thyristor chuyén sang
trang thai mo.

-Doan (II) tng véi giai doan chuyén dich thuin cia mat tiép giap J, (Qu,
Q. chuyén sang trang thai bdo hoa). O giai doan ndy, mdi mot luong ting nhod
dong dién ung véi mot lwong giam 1on ctia dién ap. Poan nay dugc goi 1a
doan dién tréd am.

-Boan (III) Gtng véi trang thai mo cta Thyristor. Trong doan nay ca 3
mat tiép giap J1, Jo, Js diéu da chuyén dich thuan, mot gia tri dién ap nho co
thé tao ra mot dong dién 16n. Lic ndy dong dién thuan chi con bi han ché béi
dién tréd mach ngoai, dién ap roi trén Thyristor rat nho. Thyristor dugc gitr ¢
trang thai m¢o chirng nao dong Iy, con 16n hon dong duy tri lg,
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- Doan (IV) ung voi trang thai cua Thyristor khi ta dat mot dién ap
nguoc 1én no (cuc duong lén catdt, cuc am 18n Anod). Lic nay Ji, I3 Chuyen
dich ngugc, con J; chuyén dich thuan, vi kha nang khoa cua Js rat yéu nén
nhanh nguogc cua dic tinh Volt-Ampere cha yéu dugc quyét dinh bang kha
ning khoa cua mit tiép giap J1 do d6 c6 dang nhamh nguogc cua dic tinh diod
thuong. Dong dién Ing €O gid tri rit nho Ing ~ lo. Khi ting Uyg dén gié tri Uy
(dién ap danh thung) thi J; bi choc thung va Thyristor bi pha hong. Vi vay dé
tranh hu hong cho Thyristor ta khong nén dit dién 4p nguoc ¢ gid tri gan
bang Uy, 1&n Thyristor.

Néu cho nhitng gia tri khac nhau cua dong diéu khién Ig thi s& nhan
dugc mot ho duong dac tinh Volt-Ampere cua Thyristor (H.L.4). Doan (I) cua
duong dac tinh Volt-Ampere s€ bi rat ngan lai va dién ap Uc, Cling nho di néu
tang dan gia tri Ug. Khi dong diéu khién twong d6i 16n Iys (H.1.4) thi duong
dic tinh duoc nan gan nhu thang gidong nhu nhanh thuan cia dic tinh Diod, co
thé noéi véi gia tri cta Iy nhu thé (a1 + o) VA mit tiép giap J» chuyén dich
thuan nhanh chong.

H.1.4
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I11. Céc thdng s6 chii véu ciia Thyristor.
1. Dién &p thuan cuwe dai (Uihmax):

L& gia tri dién ap 16n nhat c6 thé dat 1én Thyristor theo chiéu thusn ma
Thyristor vin ¢ trang thai md. Néu vuot qua gia tri ndy c6 thé 1am hong
Thyristor.

2. DPién ap ngwoe cue dai (Ungmax):

La dién ap 16n nhit co thé dat 18n Thyristor theo chiéu nguoc ma
Thyristor van khong hong. Dudi tac dong cua dién ap ndy, dong dién nguogc
co gia tri Ing = (10 - 20)mmA. Khi dién ap nguoc dat 1én Thyristor luu y phai
giam dong diéu khién (H. L. 5)

Ung P Ung.max

(10-20)mA

Idk:O

|dk1:10cyﬁA /
|

lak < lakt < lae
H.1.5

3. Dién ap dinh mirc (Ugp): ‘
la gia tri dién ap cho phép déc 1&n trén Thyristor theo chiéu thuén va
nguoc. Thong thuong U 4, = 2/3 U max

4. Dién ap roi trén Thyristor:
La gia tri dién ap trén Thyristor khi Thyristor dang ¢ trang thai mé.

5. Dién 4p chuyén trang thai (Ug):
O gia tri dién ap nay, khong can c6 Iy, Thyristor ciing chuyén sang trang
thai mo.

6. Dong dién dinh mirc (I4,,):

La dong dién cé gia tri trung binh 16n nhit dwgc phép chay qua
Thyristor.

7. Dién ap va dong dién dléll khlél’l (Udkmina Idkmin):

L& gi4 tri nho nhit cua dién ap diéu khién dat vao G - K va dong dién
diéu khién ¢am bao mo dugc Thyristor.

8. Thoi gian mé Thyristor (Ton): ‘ o q
La khoang thoi gian tinh tir swon trudc xung dicéu khién dén thoi diém
dong dién tang dén 0,9 L.

9. Thoi gian khoa Thyristor (T ):
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La khoang thoi gian tinh tir thoi diém 1= 0 dén thoi diém lai xuét hién
dién ap thuan trén Anod ma Thyristor khéng chuyén sang trang thai mo.

10. Toc db ting dién ap thuin cho phép (du/ dt):
La gia tri 16n nhat cua toc do tang ap trén Anod ma Thyristor khong
chuyén tir trang thai khoa sang trang thai mo.

11. Toc dé ting dong thudn cho phép (di/ dt):
14 14 tri 16n nhat cta toc do tang dong trong qua trinh ma Thyristor.

IVV. Mé Thyristor:

+ Cac bién phap mé Thyristor:
a) Nhiét do:

Néu nhiét do Thyristor ting cao, sd lwong dién tir tu do s& ting 1&n, dan
dén dong dién 0 lo tang 1én. Sy ting dong nay 1am cho hé sb truyén dién tich
o1, O ting va Thyristor dwoc md. Mo Thyristor bang phuong phap nay
khong diéu khién duoc su chay hon loan ctiia dong nhiét nén thuong duoc loai
bo.

b ) Dién thé cao:

Néu phan cuc Thyristor bang mot dién thé 16n hon dién ap danh thing
Ug thi Thyristor m¢. Tuy nhién phuong phap nay s€ lam cho Thyristor bi
hong nén khong dugc ap dung.

¢ ) Téc dé ting dién dp (du/dt):

Néu tdc d0 tang dién ap thudn dat 1én Anod va Catot thi dong dién tich
cua tu dién tiép giap co kha ning mo Thyristor. Tuy nhién dong dién tich lon
nay c6 thé pha hong Thyristor va cac thiét bi bao vé. Thong thuong tdc do
tang dién ap du/dt thi do nha san xuét qui dinh.

d) Dong diéu khién cuc G

Khi Thyristor ¢4 phan cuc thuan ta dwa dong diéu khién duong dat vao

hai cwe G & K thi Thyristor dan, dong lg cang ting thi Udt cang giam.
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V.  Khoa Thyristor:

Khoé Thyristor tic 1 tra no vé trang thai ban dau trude khi mo véi day
du cac tinh chat c6 thé diéu khién duoc né. Co hai phuong phap khoa
Thyristor :

- Giam dong dién thuan hodc cit ngudn cung cap.

- bat dién ap nguoc 1€n Thyristor.

+ Qua trinh Khod Thyristor:

Khi dat dién ap ngugc 1én Thyristor (H.1.7a) tiép giap J1, J3 chuyén dich
ngugc, con J, chuyén dich thuan. Do tac dung cua dién truong ngoai, cac |0
tréng trong 16p P, chay qua J3 vé Catot va trong 16p Ny 16 tréng chay qua J; vé
Anod tao nén dong dién ngugc chay qua tai, giai doan nay tur t,-t; (H.1.7b ).
Khi céac 16 trong bi tiéu tan hét thi J; & Js (chu yéu Jy) ngan can khong cho
dién tich tiép tuc chay qua, dong nguoc bit dau giam xudng, tir t; - t, goila

thoi gian khoa Thyristor. , ‘
Thoi gian khoa nay thuong dai gap 8 - 10 lan thoi gian mé.
P1J1 Ny JoP2 J3 Ny iy
b EEEN K

| t,

U \\: 4 t t

A\ 4

v

H.l.7a HW
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VI. M#étsb so dd co béan ciia Thyristor:
1. So d6 chii yéu dung Thyristor trong mach mét chiéu.
Sau khi d& hiéu biét cac dic tinh co ban cua Thyristor ta nghién cut
mot sd so dd chu yéu dé kiém ching lai céac dac tinh do vé phuong di¢n thuc
hanh.

[
z& é&
47K SDDmA —l

TSZ

H.1.9

H. 1.9 gi6i thiéu mot cong tic to mot chiéu don gian dung dé diéu khién
bong dén 12 Volt,100mmA. Néu can thiét ta c6 thé thay tai khac vao vi tri cia
bong dén, nhung trong trudng hop tai cam khang thi can phai ndi song song
mot Diod D; dé tranh cho mach khéi su ¢b do stre dién dong cam ung gay ra.
Khi déng hodc cat mach Thyristor dung trong mach nay co thé chiu duoc
dong dién Anod dén 2A va c6 thé dugc dong (thdng mach) boi dong dién diéu
khién bé c& vai tram miliAmpere. DOng dién diéu khién duoc cip qua dién tro
bao vé R; va nlt 4n S;. Pién trd R, duoc ndi gitta cuc khién va Catot dung dé
nang cao do 6n dinh ciia mach dién.

Khi nhan S; thi mach s& dong dién, mot khi Thyristor @& mé thi du cho
nGt S; ho mach thi né van duy tri trang thai mo d6. Muén cho Thyristor
ngung dan ta nhanh chong dwa dong dién Anod tré vé khong bang cach nhan
nut S,.

12V
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ON |

=1 197
Rl LP1 5Dumﬁ§ R3 .
47K ® =" 10E L
=T 12v

+

+
I —_

Cl
ZTI ! ’_32

CFF

R2
1K

HIIO

H.1.10 gidi thiéu mot phuong phap ngat Thyristor. Thuc vay, khi T
dang ¢ trang thai mo, tu C; duoc nap tur ngudn qua dién tré Ra. Khi ta 4n S,
lai, ban cyc duong cta tu noi mass va ap trén tu 1am cho Anod cua T tro thanh
am, diéu nay gay dao nguoc phén cyc trén T va lam cho né ngat. Tu C, phong
rit nhanh nhung du dé gitr cho anod am trong vai phan triéu gidy, va do do
dam bao cho T ngung dan. Can chu ¥ rang néu S, van giit trang thai dong sau
khi dong tai d& duoc ngét, thi tu s€ dugc nap nguoc thong qua tai, do do6 can
chon tu khong phan cuc nhu tu Mylar hodc tu Polyester.

DNl
Lip liow R3 sql OFF
S00mA |— .
12K I+
R4

4TE | 22mF T
cr - -T
Tl___ oS 17K
R2 RS
- 1K
H.1.11

Mot phuong phap khac khoa T bang tu nhu H.I.11. O day, nguoi ta dung
T, phu dé thay thé cho nit 4n trong H.L.10. Thyristor Ty dugc ngat bang cach
m& T, trong khoang thoi gian rat ngan nhd mot xung dién diéu khién rat nho
chay qua nat an S, vi dong Anod cia né duge cip qua R ¢6 gié tri nho hon
dong duy tri.

H.1.12 gi6i thiéu mot so @6 Thyristor ndi theo mach dao dong dung de
diéu khién hai bong deén riéng biét LP; & LP,. Gia sur T; mo trong khi T, ngat
tu C; (loai khong c¢6 cuc tinh) dugc nap voi cuc tinh duong phia LP».

Khi 4n S,, mach s& chuyén trang thai, T, m¢ do tac dung cia cuc diéu
khién va T, s& bi chinh T, khoa lai duéi tac dung cta tu Cy. Pong thoi tu ndy
dugc nap theo chiéu nguoc lai. Khi tu dugc nap déy, trang thai cia mach co
thé thay d6i néu ta an nut S;. khi d6 T, ngat nho tu Cy. Trang thai dao dong
nay c6 thé lap di lap lai méi.
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M |
ri| ip Jizv L2 Sjl CFF
500mA |_
47 — |, 2?mF RS ___I___'_I'EV
N 4TE
RNV

RZ R4

1E
1E

H.I1.12

Céc mach H.1.9,H.I.10, H.I.11,H.I.12 déu dung cho tai ¢c6 dinh don gian
thudc loai mach tu duy tri .

CM-CFF
ey A
Rj 2l d) N i © 470 § 572 N
—| R1 oFf Iy~
- - T - T I45135V
ZT 45-135V 41— — _
. f T
=1} RZ2
1E 1E
H.l.13a H.1.13b

H.1.13 gi6i thiéu mot hé théng bao dong don gian dung dién mot chiéu,
véi loai tai khong lién tuc nhu chuong dién, bo rung hoac coi. Khi dong
nguf)n mot dong dién s& chay qua cudn day phan tng bd tri trong mach cé
hai tlep diém, dong dién d6 cam ung ra tur truong trong cudn day nén lam cho
cac tiép diém mo ra. Khi tlep diém mo dong dién bi ngat va tir truong ciing bi
mat theo. Két qua la cac tlep diém lai dong lai dong dién chay qua cudn day,
hién tugng nhu trén cu thé lap di lap lai.

Mot tai nhu vay dugc xem nhu mdt cong tat to déng mo theo chu ky véi
téc do rat nhanh. Khi tai trén dugc nbi vao mach H.I.13a tin hiéu bao dong chi
dugc phat ra neu S; dong. Do tai c6 dién cam nén khi st dung v&i mach
Thyristor ta can ndi song song v6i mot diod D; can dju.

Khi can thiét ta co thé 1ap so do trén theo kiéu mach duy tri bing cach
ndi song song véi dung cu canh bao mot dién tré Ry = 470 ( H.1.13b ). Trong
truong hop nady, khi hé thong bao dong tu ngit do rung dong Anod cua
Thyristor khong bi triét tiéu, ma chi giam dén mot gia tri qui dinh boi dién tre
R; va stc dién dong cua ngudn. Néu gia tri ndy I6n hon dong duy tri cua
Thyristor thi T s& tu duy tri. Nhan diéu kién d6 dong Anod s& khong giam vé
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khong khi tin hiéu bao dong chuyén vao khoang khe ho dong dién giira hai
lan rung, va do d6 T sé& bi ngat.

Mach tin hiéu bao dong H.I.13 dugc dung nhiéu trong cac dung cu co
dién ap thap (3 dén 12 volt) nhu chudng dién, b rung coi. P 1a nhitng dung
cu dién tiéu thu dong dudi 2A. BO ngudn phai dam bao cdp du mot dién ap
trén 1.5V so véi dién p can thiét dé dung cu canh bao hoat dong binh thudng.
Phan dién ap dung dé bu vao dién ap bao hoa cua Thyristor khi d4 thong.

2. So db co bin ding Thyristor trong mach xoay chiéu:

J LANIPL GO

a1
120-240VAC — D
TX R1
180
R2
1K
H.l.14

H.1.14 trinh bay mot mach dién twong duong nhu dung khod dong cat
theo nira chu ky dé diéu khién bong dén 100W ndi voi ngudn dién xoay chiéu
120V hoac 240V. Khi khoa S; mo cuc diéu khién cua Thyristor T ngit va dén
tat. Nguoc lai, néu S; dong ¢ thoi diém khoi ddu ctia mdi niva chu ky duong
T dang ngit, do d6 toan bo dién ap dat 1én cuc diéu khién qua dén, Diod D; &
Ry, khi dién ap du dé moi thong T thi dén sang 1én. Ké tir lac T mo, dién ap
trén n6 giam xudng gia tri xap xi khong, do do dong dleu khién khong con
nita. Luc nay dong Anod c6 gia tri du 16n nén T thuc te dugc duy trl ¢ trang
thai mé trong sudt nita chu ky duong. NO s& ty dong ngit vao cudi nira chu ky
nay khi gia tri dong Anod giam xuong khong.

Quié trinh néu trén s& duogc lap di lap lai theo cac nita chu ky néu ta giir
S: ¢ trang thai dong. Khi mé S;, T s€ ngét va dén tit, vi nhu d4 trinh bay, T
khoa vao méi chu ky duong.

Diod D; trong mach nay co tac dung ngan khong cho dién ap am dat 1én
cuc khién. Dién tré R; ¢6 gia tri ¢a nho dé cho phép moi thong T vao dau nira
chu ky duong, nhung né ciing phai c6 gia tri du 16n dé han ché dong dién dinh
nhon trong cuc diéu khién & mot gia tri thich tng. Khi ta dong S; vao thoi
diém c6 dién ap cuc dai trén duong day, can chi ¥ ring dinh nhon cua ap va
dong chi dat Ién dién tr¢ Ry trong vai phan triéu gidy dé moi thong T, nén
cdng suat tiéu tan trén R, rat bé.
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FI 34 LP1 1

T D2 @ uﬂm é

Bl
390
120-240VAC
] m@ ] R2
1K \’

H.1.15

C6 nhiéu cach dung Thyristor dé diéu khién ca hai nita chu ky trong
mach xoay chiéu. Trong H.I.15 va H.L.16 dién ap xoay chiéu dugc bién d6i
thanh dién 4p chinh lwu ( khéng loc ) nho ciu bén Diod Dy, Dy, D3, Ds. Pién
&p chinh luu d6 duoc dat 18n Thyristor T. Khi khod S; még, T ngit nén khong
c6 dong dién chay qua cau va tai. Khi S; dong, T dugc ndi thong ngay tir dau
mdi ntra chu ky, nén toan b cong suit dugc dit 18n tai. Trong khi T dén, cuc
diéu khién mat tac dung mot cach ty dong, nhung T van giit ¢ trang thai mo
trong sudt ca nud chu ky nhu giai thich trén. T s& tw dong ngét vao cudi m6i
nura chu ky khi dong Anod giam xudng khong, do do so dd nay dung dé cap
dién cho tai mot chleu O phia xoay chiéu cua cau chinh luu ngudi ta dat cau

chi bao vé khi c6 su ¢d.
LP1 100W a1

@ D2 Mm é

Dl
350
T\
120-240VAC
1 D . R2
1K 7

1

H.1.16

Trong H.1.16 tai dugc ndi ¢ phia xoay chiéu cua cau, do d6 mach nay
duoc dung dé diéu khién tai xoay chiéu. Trudng hop ndy khdng can cau chi
bao vé, vi chinh tai da c6 tac dung han ché dong dién gia tri cho phép khi co
su ¢ trong cac phan tir.

Cubi cung H.1.17 mac hai Thyristor T & T, song song ngugc nhau aé
tao ra mot song hoan chinh cép cho tai. Khi S; mo, cuc khién cia T; & T
khong duoc cap dién, tai khdng tiéu thy nang luong. Khi S; duge dong, cuc
khién Ty duoc cap dién trong cac nita chu ky duong thong qua diod D», dién
tré R, va Ty mo. Nguoc lai trong cac nira chu ky am, T, dugc mo thong qua
D; va R,. Nhu vy ta thuc hién dugc didu khién toan song.
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Chu’g‘ng]l ] ‘ ) .
CHINH LUU CO PIEU KHIEN DUNG THYRISTOR

Thyristor thuong dugc ding dé diéu khién cac thiét bi dung dién mot
chiéu nhu cac dong co dién mot chiéu, 10 dién, cac may han dién va dén chiéu
séng vé6i hiéu sudt cao. Pé md dugce Thyristor can phai thoa mén hai diéu
Kién:

-Uak >0 va co tin hléu dlIOI’Ig Ucgk
- C6 dong Ig tac dong vao cuc diéu khién G cua Thyristor
Do d6 Thyristor thwong mo cham hon Diod mot goc twong tng a.. GOC
o nay la goc mo cham (goc kich) cua Thyristor.
Taco a = ot
o : Tan sd goc dong dién xoay chiéu.
© : Thoi gian tinh tir thoi diém mé Diod tuwong tng (Uak bit dau
duong) dén thoi diém mo Thyristor (¢6 tin hiéu diéu khién Ig)

Trong cac mach chinh Iuu dung Thyristor, cac Thyristor dugc cung cap
tir nguoén dién xoay chiéu mot pha hoic ba pha. Dleu ndy cO nghia 1a
Thyristor s& khoa lai khi dong dién qua nd di qua tri sb khong, hoic nd bi
phan cuc ngich mét cach tu nhién theo qui luat cua nguén dién xoay chidu va
tinh chat chat cta phu tai.

I. Céac ché d6 cung cip dién cho mét phu tii qua mach chinh lvu
dung Thyristor:

1. Ché dd cung cip gian doan: Ché d6 nay dong cung cip cho phu
tai khong lién tuc.
Pé minh hoa cho ché do ndy ta xét mach chinh lwu mot pha mot nira
chu ky, c6 so d6 nguyén ly (H.I1.1a) va db thi dién ap (H.IL1b).

Ua@m yU Ud R IId
X v Iy

H.1l.1a
H.11.1b

So @6 H.IL1a, Thyristorduge diéu khién bang cac xung dong dién Ig
Xuat hién cham sau dién ap U mot goc o nao d6 nhu H.IL1b
Khi ¢6 tin hiéu lg, Thyristor s€ méd, nén goc a dugc goi la goc md cham
ctia Thyristor. Khi Thyristor ap trén hai dau phuy tai 1a:
Ug=U = Up sinot
Dong | qua phu tai dugc xac dinh boi phuong trinh:
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L(di/dt) + Rid = U = Uy, sinwt
Nghiém phuong trinh:
R
A—ot

id :UTm*Sin ot-p+a

Vei: Z =R+ (wL)’
_arctg -
¢ 9 R

A : 1 hang s6 tich phan duoc xac dinh tir didu kién ban dau. Dua vao
biéu thirc id ta co6 duong cong id giam dén khong va Thyristor ty dong tat. Do
d6 goc A goi 1a goc tit caa Thyristor, Thyristor tiép tuc ngit cho dén thoi
diém xuat hién xung Ig tiép theo & chu ky sau ciia dién ap U.

Nhu vay trong mdi chu ky cua U dong dién qua phu tai id chi ton tai
trong khoang tir o dén A, con tir A dén 2x dong iy = 0, tém lai dong qua phu
tai la dong gian doan.

2. Ché @6 cung cép lién tuc

O ché do ndy dong dién qua phu tai 1a mot dong dién lién tuc (ludén ludn
I6n hon khong). P& minh hoa ché d6 ndy ta xét mach chinh luu mét pha hai
nira chu ky. So d6 nguyén Iy H.11.2a va d6 thi dién 4p, dong dién .IL2b nhu

1G1

Id

1Tl
.

sau: H.I11.2a
H.11.2b

Trong so d6 H.IL.2a cac Thyristor T; & T, dugc didu khién bang cac
xung dong dién Ig; va lgz, ¢ mdi chu ky xung diéu khién Ig; dugc cho trén
cuc diéu khién ctia Ty cham sau dién ap u; mot goc a, con lg, duoc cho trén
cuc diéu khién T, cham sau Ig; mot goc 7 nhu H.I1.2b

- Taigoc aco lg; va U; >0 nén T; mé va gié tri dong dién tai trung
binh la:

- - Um - LC()t
— — _ ot
id =, = Z Sin(ot-¢@)Aeg
va c0 dang duong cong It; ¢ H.IL.2b
- Tai géCOL+TE, cOigzvalU,>0 nén T, ma, khi T, mé U = Uao
= U,. Dién élp trén Ty lacdd1a Uak = Ua1 - U = U; - U, <0nén

T, khoa lai. Nhu vay khi T, dan thi T, khoa hay nguoc lai khi T, mo
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thi iq =it, va c6 dang giéng ity ¢ nira chu ky trudc. Bay gid ta hdy xem
diéu kién nao thi dong ig qua phu tai 12 lién tyc, ta thiy dé id lién tyc thi
ngay trudc khi mo T, dong ig = ity chua giam dén 0. No6i cach khac
dong Iy & g(’)c o va o + 7 Ion hon khong. Ta co:

R

Id . —Sln(a)t— )+ Ag oL”

id i = lem Sln (a + 7T _(0)_'_ Aegt(a+7t)

R
——U7rn8|r1(a P)+Ap i *@ o

Vi ida = id(a+1‘c) :ido , nén:
. Ry Um - —La T
U7ms|n(a—¢)+Aewt = - =i (@ —@)+ Ag =™
Tu day rat ra:
R

R
Axg L = —ZUTmSin(a 91— gt

Ta co:

R
ido:U7mSin(a—(o) — Sin (¢ —@)/I(1-goL”)

Um . 2
=78|n (¢ —@)[1- ——]
l1-g to”
R
1+e “*
= ——Sin(a —¢)[-( —)]
l—e_Lw
Vi: (1+ e:L:ﬂ >0
—e Lw

2 . ‘A , U .
Nén dé ido > 0 can c¢o: M Sin (a —@p)< 0

suy ra diéu kién dé iq lién tuc ( ig > 0) 12 Sin(a- 9) < 0 hoidc a<e

trong d6 ¢ = arctg oL/R.

Nhu vy diéu kién dé chinh lwu mét pha hai nira chu ky 1am viéc & ché
d6 cung cap lién tuc 12 g6c md cham Thyristor o < .
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Il.  So dd chinh lvu ciu mét pha dung Thyristor:
1. Chinh luu ciu mét pha dung Thyristor véi phu tii 12 thuin tré:
So dd nguyén Iy H.11. 3a va d6 thi dong ap H.II. 3b
a) Sw hoat dong ciia mach va su bién thién dién ap va dong dién
chinh lwu:
Trong mach H.I1.3a dung 4 Thyristor Ty, T'y, T, T2' cac Thyristor duoc
diéu khién bang cac xung dong dién tuong Ung lgy, le1' le2, le2-
Mach chinh luu duoc cung cap tir mot ngudn dién xoay chiéu qua may
bién ap v&i dién ap thir cdp: U , =U,p, Sin ot

A

Tel] IG1

H.11.3a H.11.3b

Céac xung diéu khién Ig1, lg1'lea lg2' €6 cung chu ky voi U, nhung xuét
hién khong dong thoi vai U,, cac xung ley, lez 'Xuét hién sau U, mot goc 1a o

Con cac xung lgz, le1' xut hién sau U, mot goc nt + o (H.11.3b).

Trong ntra chu ky dau: U, (0 <=ot<n), U, duong, cac Thyristor Ty, T,'
duoc phan cuc thuan. Do d6 ot = o (cO IGl va lg») cac Thyrlstor T,vaT, mo
Luc d6 dong dién di tir diém A qua T; dén M qua phu tai R ¢én N qua T', vé
B.

Cac Thyristor ndy mé cho dén lic ot = 7, tai ot = 7 thi U, = 0. Dong
dién Thyristor ciing bang khong (¢ mach thuan tré dong dién cung pha dién
&p) va Thyristor tit mot cach tu nhién.

Trong thoi gian Thyristor nay mo (o =< ® =< 7 ) dién ap chinh luu
(dién ap & hai dau phu tai) 1a:

Ug = U2 = Uy SiN o,
Dong qua phu tai va Thyristor
id: ileud/R:ugm/RSincot

Con dién ép trén Ty laur; =0

Sang nua chu ky hai cua up (1 =< ot = <2 1); uy,= 0, cac Thyristor T,'
va T, phan cuc thuan. Do d6 tai goc o + 7w (CO iy Va i'cy) cac T,, T’y mo,
dong di tir B qua T, dén M qua R dén N qua T'; vé A. Cac Thyristor ndy mé
cho dén ot =2 7. Tai ® = 2 &, U, = 0, dong qua Thyristor bang 0 va Thyristor
ngét. Trong thoi gian Ty, T'y mé, dién &p chinh luu la:

Ug = - Uz = -Uzm Sin o t.
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dong qua phu tai va T, la ig = ito = Ug/R = -(U o, /R )Sin ot.
Vi su mo cua To va T'y ; Uy =Ug VA Uy = Ua. Lac d6 dién ap trén T', va
T, s€ la:
Uty = Ua - Uy = Up-Ug = U, <0
Uo = Un-Ug = Ua-Ug=Uy <0
Do do6 T; va T'; khoa lai (it; = 0), nhu vay su md ciia mot doi Thyristor
nay, s& dan dén su khod mot cach tu nhién cua d6i Thyristor khac va cac
duong cong bién thién ctia ug, iq va Ut €O dang H.I1.3b
b) Céc thong sb ciia mach chinh lwu cAu mét pha dung
Thyristor khi tai thuin tré:
- Gia tri trung binh cia dién ap chinh luu:
1

2
- Udo:g 0 Uddwt

Tu H.I1.3b, ta co:

2 T
ud — 2 S|na)tda)t:—u2m(1+cos Ol)
° 2m Y0 2

Uom 13 bién d6 thtr cdp may bién ap
Khi o tir 0 dén 7 thi ug, cling thay doi tir Usy / 1 dén 0. Do d6 ta c6
thé diéu khién Ug, bang cach thay doi a.
- Giéa tri dién ap ngugc cyc dai trén mdi Thyristor:
Ungmax = UzmKhi o0 =<7 /2.
o Ungmax = Uzm Sin o khi oo >= 1 /2.
- HE s6 nhap nhd cua dién &p chinh luu:
) Ko = (Udmax =Ud min )/2Udo.

Doi v&i mach chinh luu nay ugmin = 0 ; Ugmax = Uzm, Khi a0 =<7t /2 va

Udmax = UamSin a khi a > w/2.

Do d6 khi oo =< 7/2, ta co:

KO _Udmax_Udmin _ 4

2U 2(L+ cos a)

Khi o> r /2, ta co:

Ko _udmax _udmin _ 7 Sin «a

2U 4 2(1 + cos a)

- Gi& tri trung binh cua dong dién qua phu tai:

g = Y e - U 2n (1 4 cos )

R 7 R
- Tri sO cuc dai Imay, tri so hiéu dung I va tri so trung binh i, cia dong dién
qua moi Thyristor:
imax: id max — U2m/ R

| ijiildwt:um\/n—aﬂmacosa
V27! 2R 7
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u MM2m

27R

Tri sd hiéu dung I, cua dong thi cap va cong suit S cua May bién ap. O
moi nira chu ky dién ap up, dong dién qua cudn day tha cap chinh 1a dong
dién qua céc Thyristor m¢. Do d6:

| 2 = \/Z_J‘ i2 d ot ZUZm\/ﬂ—a+SinaCOSa
2r Tt R 2r
S:u21|2:u2m*u2m\/7r—a+8inacosoc
V2 R 2r
3 ’\/Z_U zm \/71’ - a + Sin a cos a

2 R 2
Hé s6 cong suat cua mach thir cip May bién ap:
2

Uz 14+ Cos a)’

. 1 ¢~ Id
IOZEJ:ZITlda)t (1+COS OC)_7

COSgp =PdZUdo|d= R
2 S S U..~v2 [z —a + Sin aCos «
2R 2r

V2 (1+ Cos «a )2

2\/77:—0(-‘:—5"1 a Cos a
T 2

2. Chinh lwu ciu mdt pha dung Thyristor véi phu tii R, L:

So dd nguyén Iy H.11.4a va do thi ap dong H.11.4b.

a) Sw hoat déng ciia mach va sw bién thién cia dién dp va dong dién
chinh lwu:

Piéu khién mo Thyristor trong mach nay giong nhu voi phu tai thuan tro,
tire 14 ching ta dung cac xung dong diéu khién icy,I'e1,ica, I's2 €6 cling chu ky
véi dién ap uy. Song lg; va ', cham sau u, mot goc a, con lg; va I'sy cham
sau U; mot goc m+a

+ Trong nta chu ky dau cta dién 4p u; (0 =< ot =<1 ) ; U, > 0 céc
Thyristor T; va T,' mo. Dong dién di tir diém A qua T; dén M qua phu tai dén
N va qua T’ vé diém B.

A

Tel] IG1
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H.ll.4a H.11.4b

-Dién 4p chinh luu (¢ hai ddu phuy tai):
Ug = Uy = Upm SiN ot
- DPiénaptrénTyla:ur =0
- Dong dién qua phu tai id dugc xac dinh
L(dig/ dt) + Rig = up = Uy Sin ot

R

Giai ra ta dugc:j | - UZASin (0t -9)+ Ag oC

Véi: Z =\/R2+a)|_2
¢ = Artg oL/R
A : Hing s6 tich phan xac dinh tir diéu kién ban dau
+ Trong ntraa chu ky sau cua dién ap u; (1 =< ® =<21); U, <0; T, 'vaT,
phan cuc thuan. Do d6 tai goc pha ot = a + 1 (€O igy VA i'gy) cac Thyristor T,
T'. md, lac d6 dong dién di tir B qua T, dén M qua phu tai dén N qua T'; vé
A.
Di¢n ap chinh luu la:
Udg = - Uz = -Uzm Sin o t.
Dongdién chinh luu ig bién thién giéng nhu nira chu ky dau sy mé cia T,
va T'; lam cho uy =ug va u N = Ua. Lac d6 dién ap trén T, va Ty tai ot = o +
7, S€ la:

ot

Uty = Ua - Uy = Up-Ug = U, <0
Uo = Un-Ug = Ua-Ug=Uy <O
Diéu d6 1am cho Ty va T, ngét mot cach tu nhién.
b) Céc théng sb ciia mach chinh lwu:
- Giatri trung binh dién ap chinh luu

1 2 1 2 .
Udo=ﬁfa U ,do =ﬁfa u,,Sin otd ot

2
Udo:”_UZmCOS o

Nhu vay khi thay d6i goc a cua Thyristor tir 0 dén /2 ta 6 thé diéu khién
Udo tu 2u2m/n dén 0.
- Dién ap cuc dai trén moi Thyristor:

Ungma>§ =u ,2m
- H¢ so nhap nho cua dién ap chinh luu:
K= ( Udmax = Udmin ) /2Udo, ma Umax = 2u om
Udmin = U 2m Sin (a0 + 7t )= -U ,mSiN o
1 + sin
K — u 2 m ( @ ) = 4 (Sin o + 1 )

22—u2mCos o 4 cos «
T

- Gi& tri trung binh cua dong dién qua phu tai:
1 27,
Id = g 0 I p dot
Theo duong cong H.I11.4b thi:
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2 (r+a.
Id = — | dot
21 *0 d
ma ig duge xéc dinh tr phuong trinh: L (dig/dt ) + Rig = Uqg
Lay tich phan hai vé:

L THa R THa 1 T+a .
ﬂ—ja did +7r_-[a | dot = ﬂ—ja | dot
T dudong cong H.IL.4b ta co:

d = 1—j02”+aidda)t
ld(o) =ld (a+n) = lo, do do:
[T dia = [°did =0
con:
R—j did o t = RId
I
1—j”“”uol dot =y

Nhu vay ta c6: Rlg = Ugo hay Iy = Ug / R = (2/R m)uom COS o
Truong hop phu tai c6 dién cam L rat 16n thi ig ¢ gié tri khong doi va
bang tri s6 trung binh Iy cta no.
- Trj cuc dai Imax, tri s6 hiéu dung I va tri sé trung binh i, cua dong dién
qua Thyristor.
Dé tinh toén ta gid su ig = lq = const
Lac d6 imax = lg

1 o+ . g Id
| = _— d t = =
\/271 j lo © @ ~ 2

- Tri s6 hiéu dung cua dong tha cdp I, va cdng suat S ciia may bién ap.
O moi chu ky cta u,, dong dién qua cudn day thir cap chinh la dong dién
qua cac Thyristor m¢. Do d6:

2 a+n'_2
IZZ\/ﬁa |, dot =],

u.n. /2
S=Uu,l.,-= fld=n—Ru§m

Hé sb cong suit ciia mach thi cdp May Bién Ap:

Cosgp, —Ps _Ueols____ Udald
* S S U cos/R
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2/ .
UZmCosa)/R _ 4 COSO!ZZ—\/ECOSQ

Cosp = —
P ﬁUimCow/nR J2r 2

Khi géc mé o cang 16n thi Cosg, cang be

I11. Mach chinh lwu cAu mét pha khéng déi xing:

1. So d6 mach va nquyén Iy hoat déng:

Trong so dd H.IL.5a st dung hai Thyristor T; va T,, hai diod D" va D".
Viéc thay thé cac Thyristor bang cac diod 1 giam gia thanh cua cic mach
chinh lvu ma van diéu khién duoc Ug,. Céc Thyristor T; va T, dugc diéu
khién bﬁng cac xung dong dién Iy, lg2 XUAt hién cham sau dién ap u,; mot goc
o va o + © nhu H.IL5b.

f—‘ 0l
b
, 5 T1 ML
o 3| =
Ud
X o7 . l L
B 'y
N
H.11.5a H.11.5b

Trong ntra chu ky dau ciia u, (0 =< ot=<m), u, >0, T; va D'; phan
cuc thuan. D', din ngay tai goc wt = 0, song phai doi dén goc pha ot = o (c6
tin hiéu igy) thi T; méi md va mach dién méi thong tir A qua Ty dén M qua
phu tai dén N qua D', vé& B. Luc nay dién 4p trén hai dau phu tai M va N 13 ug
= U,

Dién &p tren TyvaD' i urp =upe =0

Gia thiét phu tai c6 dién cam L 16n, dong qua phu tai 1a khong ddi va
bang tri s6 trung binh cua né 1.

Trong ntra chu ky sau cua u, (1 =< ot =< 21 ), u », < 0,T, va D'; phan
cuc thuan, D'; dan ngay tai goc ot = 7, song phai doi dén goc pha ot = o +x
(co tin hiéu ig1) thi T, méi mo va mach dién mai thong tir B qua T» dén M qua
phu tai dén N qua D'; vé A. Liic nay dién 4p trén hai dau phu tai M va N 1a:

Ug = -U2,
Do T, va D'y mé nén dién 4p tai diém N va M 1a: Uy = Ua= U,
Uuw =Ug=U, Dién élp trén D',:

Upo=Uyn-Ug =Ua-Ug=U><0
Do d6 D, ngét. Pién ap ¢ hai dau phu tai ug = Uga==-U ,
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bién élp trén T U1 = Up2 = Ua-Uy=Ua-Ug=U2<0.Dod6 Tl vaD"2
ngat mot cach ty nhién.

T, mé cho dén thoi diém ot = 2n. Sau ot = 2x, mach hoat dong trd lai
nhu chu ki vira xét. Trén co s& hoat dong ctia mach nhu trén ta c6 duong cong
Ug, Ut1, U, lg nhu H.ILS.b.
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2. Cé&c thdng sb ciia mach:
- Giatri trung binh dién ap chinh luu.
U 2m

T

2 7 .
udO:WLUZmSm otdwt = (L+ Cos a)

Khi o =0 —> zthi y, = J2n 5 ¢

T

- Pién 4p nguoc 16n nhét trén mdi Thyristor va Diod.

) ) Ungmax = U 2m
- H¢ so nhap nho dién ap chinh luu.
K= ( Udmax - Udmin)/zudo
Theo duong cong H.IL5.b thi:
Udmin= 0
Udmax = U om Khi o0 =<1t /2
Udmax = U 2m Sin a,, khia > x /2

Khic <7 /2-thi... K = Uy __ =
U, L+cosa) 2(1+cosa)
T
Sin i
khiag >x7/2---thi...K = U 2n a _ nSin g
2(1+ cos a)

2u2m(1+ Cos )
T

- Gié,tri trung binh dong dién qua phu tai. ’

Gia thiét phu tai 1a dién cam L rat 16n va dong dién qua phu tai ig €O tri so
khf)ng doi id = Id- .

Do nang lugng tiéu thy trong trong dién cam L trong mdt chu ky 1a bang 0
va nang lugng tiéu thy trong phu tai trong mot chu ky la:

Wt=R I’ T

V6i T la chu ky dién ép. ,

Con nang lugng ngudn cung cap cho phu tai trong mot chu ky:

Wn = 2 I L‘T u .1, dt

Khi thay ig = l4 = const, ta co:

Wn = 21d [py ,dt

Hai nang luong Wt vd Wn phai bang nhau:

d = 21d ey ,a

2
d

R

Nhan hai vé phuong trinh cho o, thay T = 27, Ug = Usn Sin ot;
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R|;2r=21d["y,,Sinotdet

=1, =%Jju2m Sin wtd wt =l:a—;“(1+ cos o) =%

- DONg dién trung binh qua mdi Thyristor (Iy)
Vi T; dan trong khoang o =< ot =<7
T'; dan trong khoang 7t + a. =< ot =< 21t
Khi Thyristor m¢g, dong qua no chinh la dong qua phu tai.
id = |4 = const

1 ™
|T:§L|dda)t: |, (x —a)l2x

Dong dién trung binh qua modi Diod
0=<ot=<m,, D2mo

T=<® :<2n}
Khi Diod m¢ dong qua né chinh la dong qua phu tai:
]_ T +a
ID:?O |dda)t:|d(7r—a)/27r

Tri s6 hiéu dung cua dong dién thir cip May Bién Ap (MBA) I,

Dong dién chi qua cudn day thir cp trong thoi gian Ty Mg (o =< wt =< n)
vaT1imé (n=<wt=<2n)

Tri s6 dong thir cdp chinh 1a dong qua phu tai iq = lg = const.

|, = \/ da)t—|d1/ﬂ—a)/7z dJl—ﬂ—

Cong suat MBA:
2

_ _Uzm 1_05_:U2m 1+ cos a 1.2
S.=Uu.l, \/— T 2 ( R ) T
Hé s6 cong suit cua mach thir cap:

Uzn
COS(p Pd Udold _ 722' (1+COSa) \/> 1+COSO!
Sz u2m |d u2m 1_g 1_7
2 r 2\« \

IV. Mach chinh luru ba pha hinh tia dung Thyristor:
1. So do mach va nquyén ly hoat dong:

Tl
ul g M-
—."R
iu

*

d
L

I

H.1l.6a H.11.6b
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Pé diéu khién cac Thyristor T1,T5, T3 nguoi ta dua ra cac xung dong diéu
khlen ic1, ic2, ics,. Cac xung diéu khién ‘nay c6 cung chu ky véi cac dién ép
thir cap Uy, U2, Us ctia may bién 4p ngudn ba pha. Tht tw phét cac xung diéu
khién 1 ig1dén ig, dén igs cach nhau mot goc pha 27/3.
Vay trong mdi chu ky tai goc pha 6= o + /6, Ty md vi iy Va Uy 16n nhat.
Tai goc pha 0, = o + /6 + 27/3, T, M Vi iz VA Uz [6n nhit.
Tai goc pha 0 3= a + /6 + 47/3, T3 MG Vi ig3 Va U3 10n nhat.
Khi mét Thyristor mao thi hai Thyristor khac lai khoa.
- Trong khoang 0, =< ot =< 0 , thi T, mé, dong dién di tir A qua T, dén M
qua phu tai dén N vé diém 0. Ap trén hai dau phu tai 1a:
ud = u,
Uty = 0 (&p trén Thyristor T,
-Trong khoang 0,=< wt =< 0 3thi T, m¢, dong dién di tir B qua T, dén M
qua phu tai ¢én N vé diém 0. Ap trén hai dau phu tai:
Ug=U3>
Su m¢ cua T, lam cho uy = ug va ap trén T, la:
Ui =Ua-Umv =Ua-Ug=U1-U2=U7¢
-Trong khoang thoi gian 03 =< ot =< 0 4 thi T3 m&, dong dién di tir diém
C qua T3 dén M qua phu tai ¢én N vé diém O:
Ap trén hai dau phutaila: ug=us;
Sumod Tz lamchouy=ucvaaptrén Ty la:
Uty = Ua - Um =Ua - Uc=U; - U3z=Us.

2. Cac thong s6 mach:
- Gia tri trung binh cta dién ap chinh luu:

3 o 3 33
udo:ZLzlJmsmwtdwtszﬂé umSIna)tda)t—?umCOSa

Um bién do dién ap tha cap mot pha.
- Bién ap nguoc trén moi Thyristor

ungmax :\/gum

- Heé sb nhip nho dién ap chinh luu

K — udmax _udmin

2 u do
-Khi o < 7/ 3 thi Ugmax = Um
Udmin = Um SiNO2 = Uy Sin (b /6 + o) = unCos(n /3 + o)
-Khin/3=<oa =<n/2 thi:
Udmax = UmSin (nt / 6+ o) = unCos(a - ©t /3)
Udmin = Um SiNB2 = umCos( /3 + o)
Nhu vay véi 0 =<a =< /3 thi:
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um—umcos(%+a) - 1—cos(%+a)

6\/_ N B 3J§( Cos «

Con voi n/3 =< o =< nt/2 thi:

umcos(a—l)—cos(era) . cos(a_l)_cos(lJra) i
K= = 3 3 )=§taga

(
6\/_ o3y, Cos o 34/3 Cos a

-Gia tri trung b|nh dong dién phu tai

U do 3 \,3

= — = — Cos o
Id R 27TR Um

- Gia tri trung binh iy, gia tri hi€u dung I, gia tri cuc dai imax Cia dong dién
qua mdi Thyristor:
o = Iy /3
| = |d/ |/3_
i Imax Id i i
- Tri s0 hiéu dung ctia dong dién thtr cap I, va cong suat cua MBA S,
Vi dong dién thir cdp mdi pha 1a dong dién qua Thyristor trén pha d6. Do
do:

|2: ﬁ
9 > Cos «a
82:3U|2_3umld_3 2 3—\/3_ Cosa:um—
V2 /3 2 "27R A3 2-/27R
- Hé s6 cong suét cua mach thir cap:
343
umCosa
Cos(p=Pd=Udo|d=27Z =3\/?005a
2 S 3 Id 3Um 27[
Un /6 NG
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V. Mach chinh Iwu ciu ba pha dbi xéirng dung Thyristor:
1. So do nguyén ly va hoat dong ciia mach:

- M id
r ¥ £ -
N L i T3
> | R
- Ud
=
vi o 3 L
T # +
IS OF 3
" " M
H.l1l.7a
H.I11.7b

Trong so dd H.IL7a nguoi ta dung sau Thyristor Ty, T, Ta, T', T, T's. bé
diéu khién mé cac Thyristor ndy ngudi ta thuong ding mot may phat xung
dong dién diéu khién is. C4c xung dong dién ig phat ra theo ther tu igy,l'ss,
Ic2, 1'c1,l63,1'c2 cach nhau mot khOél’lg 0 = /3 nhu H.IL.7.b. NgOéll ra igy Chém
pha hon so u; mot goc 0, = /6 + a. Ciing giéng nhu mach chinh luu ba pha
dung diod, cac Thyristor chia lam hai nhom:

- Nhom Catod chung T;,T», T3 v nhdm Anod chung la T';,T',, T's. Mdi
Thyristor trong nhdm Catod chung s€ m¢é khi dién ap pha ctia cudon day thu
cap ndi voi no 1a I6n nhat va né co tin hiéu diéu khién ig. Con mdi Thyristor
trong nhdm Anot chung s& ma khi dién ap pha cia cudn day thir cip ndi vé6i
né 1a &m nhat va n6 cd tin hiéu diéu khién ic. Khi mot trong ba Thyristor
nhoém ma thi hai Thyristor con lai cia nhém s& khoa. Gia thiét rang phu tai
ctia mach c¢6 dién cam L rat 1on, nén mach 1am viéc trong ché do 1ién tuc cua
dong dién phu tai va gié tri dong dién ndy bang tri s6 trung binh cua né I,

Nhu véy tai goc pha 01, T1 mé (uz 12 16n nhatva cd tin hiéu ig;) Ty S8
m& cho dén 0 5 (tai 8 3, T» md va Ty khoa lai)
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Tai 0 , thi T's m& (us 12 nho nhét va ¢ tin hiéu I'ss) va T3 s& md cho
dén 0 4 (tai 04, 'y S& mo va T'3 khod lai).
Tuong tu: T, S€ md trong khoang 63 =<6 =<05
T3 mo trong khodng 65 =<0 =<0
T'1 mé trong khoang 0, =<0 =<0
T', mé trong khodng 0 6 =<0 =<0 4
- Trong khoang 0, =< 0 =< 0,, T3, T, mé. Dong dién di tir diém A qua
T, dén M qua phu tai dén N qua T'; vé diém B:
Ap trénhaidﬁuphutéi lauj=Ua-Ug=U1-Uy =Uq
Aptrén Ty la up, = 0
- Trong khoang 6 , =<0 =< 03, T;, T's mé. DOng dién di tr B qua Ty qua
phu tai, qua T3 ve C:
Ap trén hai diu phutdildUyj=Ua-Uc=U=-U= =Uy;3
Aptrén Ty 12 ur =0
- Trong khoang 03 =< 6 =< 04, T, T'3 mo. Dong dién di tir B qua T, qua
phu tai, qua T's vé C
Ap trén hai déu phl_l tailaug=Ug-Uc=U>-U3 = Uy
Aptrén Tilaur =0
Khi T, mé thiuy=ug =U>
Utp = Ua - Um = Ua - Ug = Uz - Uz = Up
- Trong khoang 8, =<0 =<5, T,, T m¢. Dong dién di tr B qua T, qua
phu tai, qua T'; V& A.
Ap trén hai dauphutal laug=Ug-Ua=Us-U; =Ugq
AptrenTl |aUT1— Ua-Uy=Ua-Ug=U71-Ux=U1
- Trong khoang 05 =< 0 =< 0g T3, T’y md. Dong dién di tir C qua T3 qua
phu tai, qua T'; V& A.
Ap trén hai dﬁu phu tailaUg=Uc-Ua=U3-U; =Ug
Aptrén TllaUle Ua-Um=Ua-Uc=U1-U3=U13
- Trong khoang 66 =<0 =<4, T3, T2 m¢. Dong dién di tr C qua Ts, qua
phu tai, qua T'; v€ B.
Ap trén hai dau phutdilduUs=Uc-Us=U3z-U; =Ug
AptrenTl |aUT1—UA -Um=Ua-Uc=U1-U3=U 13
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2. Céc thdng sé ciia mach:

1 2w
- Gia tri trung binh cua dién ap chinh luuUgo = E 0 U det

T duong cong H.IL.7b, ta co:

6 0 2
Uw = 2 _[91 (U1_U2)da)t
6 Ia+7r/2 . . 0
= U .[Sin ot - Sin (ot -120 )] d ot
2 a +nx |6 m
3 a +x |2
:—j U .Cos (ot-r /3)dot
Vs a +n 16 m
Udo - 3\/3_u mCOS a
T

Khi thay d6i a tir 0 dén = /2thi ¢6 thé thay ddi gia tri trung binh dién ap
chinh luu tir 3.3 /7 Uy dén 0.
Dién ap nguoc cuc dai trén moi Thyristor
Ungmax = 3@1
- Giatri trung binh cta dong dién qua phu tai:
g = Yo :3\/3_u Cos «a
R n R m
- Tri sb cuc dai imax gid tri hiéu dung I, gia tri trung binh i, cia dong dién
qua mdi Thyristor:
imax = Id
io = Id 13
Id
3
- Tri s6 hiéu dung cua dong dién thu cap I, va cong suit S cuia MBA
Tir H.IL7b thiy rang & mdi chu ky trong khoang 0; =< ot =< 05 thi T1
mé, dong thir cip i, = Id. Con trong khoang 0, =< ot =< 05 thi T'; mo,
dong dién thir cép i, = - I nén ta co:

1 0 3 2 0 6 2
| 2 = \/27r [[, ] ;dot+ [" (-] 4) do.t

C \/93—91+96—94
B d 2
Khi thay 03-0,=06-04 =21 /3 ta duoc:

I 2 = Id — ~ 0 . 816 Id
2
u 3
S = 3u = 3 L— Id —_—
I 2 /2 2
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Thay : .

Um = u .

3 /3 Cos a o
Taco:
T 1 .05
S = = ————————————————
3 COS o u do I d COS a u do I d
HE s6 cong suat cia mach thu cap:
P d _ u do I do _

Cos Q = T o5 = 0.95 Cos «

Cos o U I
Vay néu a cang lon thi cosa cang nho va cose, cang nho:

V1. Mach chinh lwu ciu ba pha khong doi Xung:

%)
u3 ~
e T1 —» id
- — R
Tx1
'LI? h -
—— | | th: L
] T3
- *
D3 N
H.l11.8a
H.I11.8b H.11.8c

Trong so d6 H.IL.8a sir dung ba Thyristor Ty, T3, Ts va cac Diode D'1,D%,
D's. Cac Thyristor T1,To, Tsduoc diéu khién bang cac xung dong dién diéu
khién igy, igo,ics. Moi Thyristor chi mé khi ¢6 tin hi€u ig va dién ap trén cudn
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day thir cdp ndi voi né 1a 16n nhit trong s6 ba dién ap ug,U,, us. Ngoai ra ta
cling gia thiét ring phu tai c6 dién cam L 16n nén mach 1am viéc trong ché do
lién tuc cung cap cho phu tai v6i dong dién phu tai c6 tri s6 khong d6i va
bang gi4 tri trung binh cta nd 1. Trong ché d¢6 ndy mdi Thyristor sé& tiép tuc
mo cho dén lac mot Thyristor khac mo.

Con mdi Diode trong nhoém ba d10de D 1, D5, D'3 s€ mor trong khoang tho1
gian ma dién ap trén cudn day thu cap ndi v6i né c6 tri sé bé nhat (dm nhat)
trong SO Ug,Uo,Us.

Khi géc mo cua Thyristor o < 7/ 3 ta c6 dd thi bién thién cua dién ap va
dong dién chinh luu hinh H.11.8b, con o > n/3, ta ¢6 d6 thi bién thién cua dién
ap va dong dién chinh luu H.IL.8c.

Trén cac dd thi nay nguoi ta biéu dién cac khoéng m¢& cua Thyristor va
Diode. Ta thay rang khi o > m /3 (H.IL 8c) trén dd thi ton tai nhiing khoang
mé dong thoi Thyristor va Diode duoc ndi voi ciing mot day quan thir cap.

Vi du trong khoang 6 3 =<0 =<0,4, T;vaD;dugc mé dong thoi. Trong
khoang nay phu tai bi noi tat boi T; va D; va dién ap ¢ hai dau phu tai Uy = 0.
Con khi a. < n/3 (H.11.8b) trén dd thi khong ton tai nhirmg khoang mé dong
thoi hai linh kién Thyristor va Diode dwgc ndi voi cling mot pha cua ngudn
dién.
2.C4c thdng s6 ciia mach:

Gia tri trung binh cua dién ap chinh luu:
1 2

Uw = 21 90

udda)t

Ma Ug = Uv - Un

Trong khOél’lg 0;=<0 =<03, Ty mo, up = U
0;=<0 =< 95, T, mé, uy = U
05 =<0 =<2m, T3md, um = U3

Do d6 gia tri trung binh cua uy la:

3
Uy = 27r elu Sin otd wt

3 57 16+a S td t 3
Uw 2 e Un 7T
Vi : 0,=n/l6+a
92:91+27'E/3
Tuong tu 0,=<0 =<04, D'sméd, uy = U3

0,=<0 =<04, D'1Md, uy=Uy
05=<0 =<2n }Dlzm(}, uy = Uy
Va0=<06=<0,

Do d6 giétri trung binh cta uy la:

~3.3

27

U

m

1in
uN_ j U, Sin otd ot = —L,, U, Sin otd ot =
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343
vay:udo =y, - U = > (1 + Cos a)
Khi thay doi o tir 0 dén = ta c6 thé thay doi uge tir ( 3 \[7 2" )um dén 0.
- Dién ap nguoc cuc dai trén moi Thyristor hodc Dio .3

Ungmax :\/§Um

-Tri s6 trung binh cua dong phu tai

Udo 3'\/5
= = 1+ Cos
Id R 27TRun( a)

- Tri sd cuc dai imgy, tri sO trung binh i,, tri s6 hiéu dung I ctia dong dién
qua moi Thyristor hodc diode
Vi moi Thyristor hodc Diod dan trong 1/3 chu ky va khi m¢ dong dién qua

Imax = I d
I N . L
n6 chinh la dong phu taiig = lgnén : =73
L
V3

-Tri s6 hiéu dung ctia dong dién thir cp I, va cdng suit S cia MBA.
C6 hai truong hop dé tin I,
+ Khi o < 7 /3 ( H.11.8b) phu tai khong bi ngin mach béi sy mé dong thoi
ctia Thyristor va diode duge ndi ciing mot pha ciia ngudn.
Trong khoang 0 ;=<0 =<0 Tymd dong thir cdpi, = lg,
Trong khoang 0 ,=<0 =<0 =, D'ymd dong thir cap i, = -lg

= Tt [ (=1 ) o

- |d\/1—(03—01+06—04)
2r

thay .

Véy:03—01=06—04=27”

= |,=1.,~273.
s=3ul,=3Un J2_ 209 4 4
2 J2 T4\ 3 (1+ Cos «)

+ Khi a > n/3 (H.11.8¢) thi 6, = (77/6) < 63 =57/6 + o
Do d6 T, va D'y mo dong thoi trong khoang 0, =< 0 =< 0;. Trong khoang
nay phu tai dugc noi tat qua T; va D'; va dong dién thir cap i, =0 nén ta co:
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1 64 2 06 2
IZZ\/ﬁGlldda)tJrJ.es(_ld)da)t

1
= —((04-01+606-603

thay .

04-"1" 91-" 14
6 6

06 =7 g3-2% .,
6 6

[04

= |2: Idﬂl_ﬂ__'
Un a
s-aup, -3z, -

2
= " U | . 1-L =5 s = 2.5 U | 1- <
A6 (1+ Cos a) T (1+ Cos a) 0 T

-Hé sb cong suit cua mach thir cép MBA:

Cosp, = Py/S
.7 Ul _1+Cosxr _
Khia < 3 —>Cosgp2 =509 | =509 ~0.481+Coxx)
1+Cogy Uee 1 ¢
Us | 4 _ 1+Coxx 1

~0.39 (1+Cox)

] Khia>%—><:osgp2= o _
> el 1-% 256/1-¢ h-%
1+Cosa 7 T 73 T

VII. Mot sé mach diéu khién Thyristor tiéu biéu:
1. Mach diéu khién Thyristor dung khau léch pha RC:
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B K A
EI - ‘|‘ IS G
U N—*
ECB‘H o - I
£y R
-
Rt ‘UE‘.
H.11.9a H.11.9b

Trong mach nay nguti ta dung khau I¢ch pha RC dé diéu khién goc léch
pha gitra dién ap Anot cung cap cho Thyristor va dién ap diéu khién Ugk.
That vy dién ap Anot U, dugc dua vao cudn day so cip ‘may bién 4p cua
khau léch pha RC. Con dién ap ra cua khau nay duoc dua dén hai cuc G va K
cua Thyristor qua dién tr& Rg va diot D. Do d6 ¢ nira chu ky duong cua dién
ap ra Upp dong dién diéu khién Ig cling pha va ti 18 véi Ugp. P thi bién thién
dién ap U,va dong dién ig nhu hinh H.11.9b. Ta biét o 1a goc léch pha giita U,
VA ig 6 thé dugc thay ddi bang cach thay doi dién trd R cua khau léch pha
RC.

- Uu diém nhuoc diém ctia mach
- Uudiém:

+ Mach don gian dé& 1ap rap
+ Linh kién dé thay thé
- Nhuoc diém:
+ Mach chi lam viéc ¢ cac nira chu ky duong
+ Khong lam viéc trong cac nira chu ky am
+ Kho diéu chinh khau 1éch pha RC
+ Pién ap diéu khién chi thay ddi theo chiéu ngang

2. Mach diéu khién Thyristor dung dién 4p mét chidu va khau léch pha
RC:
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H.I1.10

Céc dién trd Ry, Ry, Rg dung dé han ché dong diéu khién I va dién ap diéu
khién Ugk hau nhu khong d6i. Trong mach nay (H.IL.10) ngudi ta dung thém
mot ngudn dién mot chiéu E méc giita diém 0 ctua khau 1éch pha RC va cuc K
ctia Thyristor. Do d6 dién ap cung cip cho mach diéu khién Thyristor Ia:

Upk = E + Up,

Ngoai ra khau Iech pha RC ctia mach dién nay may blen ap duoc quin sao
cho dién ap tht cap Uag nguoc pha véi dién ap so cdp U, VA R = 1/ oC
khong d6i. Do d6 dién ap Up, ¢6 pha cham sau U, mot goc khong ddi. ¢ =
arctg RCw =2arctgl =7 /2

Néu U, = Uan Sin ot thi Up, = Upn Sin(ot - © /2 ) = -UmCosot

Va Upx = E + Up, = E - Uy Cosot, con dong dién diéu khién Ig c6 pha

trung vai Upk

- Uu nhuoc diém caa mach

+ Mach dongian dé lip rap
+ Linh kién dé& thay thé
- Nhuoc diém:
+ Mach chi lam viéc ¢ cac nira chu ky duong
+ GOc m& cham chi thay dbi tir 0 dén 180°
+ Khé diéu chinh khau léch pha RC
+ Pién ap dicu khién Upk chi thay d6i theo chiéu truc

thang dung.
2. Mach diéu khién Thyristor dung Transistor mét mat shép (UJT):

H.l1l.11a H.11.11b
Mach H.II.11a Thyristor va Transistor mot mat ghép UJT duoc cung

cap dién tir mot ngudn dién xoay chiéu chung Uac qua mot bd chinh luu

hai nira chu ky D1, D2. Pién 4p ra bo chinh luu nay c6 dang nhap nhé nhu

H.IL11b. Sau d6 nho Dy dién ap Ug duoc sang phang va dién ap U, cung

cap cho Thyristor va Transistor UJT ¢6 dang nhu duong cong H.IL11b.

Vi dang dién 4p cung cép U, nhu vay, trong mdi nita chu ky cia dién ap

Uac, Transistor mot mat ghép UJT c6 thé mo mot s6 lan, nhung chi quan

tam dén hai lan mo cta no.

- Lan m& thir nhat khi U, =0

bién ap mo cua UJT 1a Uy = nU,

Khi U, = 0 thi Uy = 0, ltc do tu C chua nap du, ap trén tu Uc > Uy. Khi
UJT mé tu C x& dién qua T va Ry. Khi xa hét dién Uc = 0 thi UJT khoa lai, tu
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C duoc nap va &p trén tu C ting dong thoi véi dién ap U, Lan mé thir nhét
nay T khong mé vi U, = 0, nhung n6 1am cho Uy ting dong pha véi U

- Lan mé tht hai xdy ra khi U, = Uz va ty dién duoc nap dién dén U, = Uy
= Uz O 1an mé ndy tu C x4 dién qua T va Ry gdy nén mot xung dién ap Ug
& cuc khién G cua T va l1am cho T mé (U, = Uz > 0).

- Uu nhuoc diém cua mach.

+ Mach 1am viéc ca hai ntra chu ky.

+ Thay d6i ngd ra bang chiét ap R.

+ Mach 1am viéc khong tuyén tinh.

3. Mach diéu khién Thyristor bang dién ap:

Twong ty nhu mach H.IL11a, ta thay transistor mot mat ghép UJT bang hai
transistor khac loai Q3 va Q, (loai NPN va PNP), dong thoi thay bién tré chiét
4p R bang tang khuéch dai ap dung transistor Q;, Q, duoc diéu khién boi bién
tro thay d6i dién 4p mot chiéu Vg cic dang song ngd ra ciing twong ty nhu
H.IL.11b. Sau day 1a so dd nguyén Iy cua mach:

R1

Di
._..H.- -
Uac
Dz

o2

H.11.12

+ Nguyén ly 1am viéc cua mach: Mach kich Thyristor (H.I1.12) duoc cung
cap dién tir ngudn xoay chiéu qua bd chinh luu hai nira chu ky. Dién ap ngd ra
ctia mach 12 mot dang nhap nho, do d6 nhd Diode Zener Dy san phang dién ap
nhap nh6 nay, d6ng thoi ghim 4p cho mach diéu khlen lam viéc.

Tang khuéch dai ap Q; lam viéc dugc nhd ngudn Uy thong qua bién tro VR
diéu chinh dién ap. Cac di¢n tro R, R6 phan cuc cho chan C va E cua tang
khuéch dai Qq lam viéc. Con tang khuéch dai thuc Q, lam ting dién ap ngd
vao dé cung cap cho khéi tao xung Q3,Q4 kich m¢ Thyristor. Cac dién trd Ry,
Rs tao nén mot cau phan thé cip ap cho ting tao xung hoat dong. Dién tro R,
dong vai trd giéi han dong cho mach diéu khién.

Hai Thyristor khac loai Qs (PNP) va Q4 (NPN) trong mach H.11.12 thay thé
cho transistor mot mat ghep UJT (H.IL11a) dé tao ra doan dic tinh dién tro
am. Khi mach duoc cap ngudn Ve thi tu C duoc nap theo ham mii:

U.=Vce. (1-e %/RQ)
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-Khi Ua > Uc, mit tiép giap BE ctia Q3 phan cuc nghich, c6 dong nguoc rat
nho chay tr A sang E.

-Khi U, >= Ugy, thi Qs chuyén sang 1am viéc & viing khuéch dai, dong lcos
tang dan dén Igqs tang, do do Icqs tang theo. Dong lcqs ting dan dén Icos tang
nita. Qua trinh hdi tiép duong cir thé phat trién va Qs, Q4 chuyén sang trang
thai bdo hoa mdt cach nhanh chong. Luc nay ta nhan dugc mot xung ra trén
Rs.

- Uu va nhuge diém ctia mach

+ Mach don gian d& 1ap ghép

+ Mach 1am viéc ca hai ntta chu ky

+ Thay d6i ngd ra bang diéu khién dién ap

+ Mach 1am viéc khong tuyén tinh

CHUONG III

PHUONG PHAP LQC PHANG PIEN AP VA DONG PIEN CHINH

LUU

Bo loc 14 thiét bi ndi gitra bd ngubn chinh luu va phu tai. Chire nang chung
ctia n6 1a cho dong dién co tan s6 nao do di qua ma khong bi suy giam, ddng
thoi 1am suy giam manh dong dién ¢ tan sd khac. Bé danh gia muc do loc
ngudi ta xac dinh hé sé nhap nhé cia dién ap sau khi loc.

Kt =Knvao /Knra : Hé s6 nhip nho

2udo

2
T d' k _Unmax _ n _1_ 2 |é. tq A hA hA dm 4
rong do: = = = i sO nhap nho dién ap
nvao u ‘o u ‘o n . 1
chinh luu dua vao mach loc o
Unmaxra - Bién do thanh phan dao dong co ban dién ap ra cua bd loc.

Cé ba phwong phap loc phing dién ap va dong dién chinh lwu:

I. Bo loc dung tu dién:

Xét so d6 chinh lwu mot pha hai nira chu ky c6 mach loc dung tu dién C
H.IIL.1a. Trong so do ndy tu C méc song song véi phu tai. Do d6 4p trén hai
dau phu tai Uy = U,

Pé dé khao st ta chi xét truong hop phu tai 1a thuan tro. Dién ap thir cap
ciia MBA dugc chia 1am hai nita bang nhau nhung nguoc pha nhau.

U1 = - Uz = Uy SIN ot
va c0 dang duong cong uy, U, (H.111.1Db).
Gia sir goc pha ban dau (wt = 0) tu c¢6 ap 1a U gy, Suy ra Ug) > Uy = Up = 0.
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is1

H.l1l11.1a H.111.1b
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Do diode Dy, D, khoa nén C xa dién qua R. Trong qua trinh xa dién U, giam
dan, dén thoi diém t, twong Gng voi goc pha 0, = oty, dién ap U, bat dau 1on
hon U, va D; mé, dong dién di tir diém 1 qua D; dén M, sau d6 chia 1am hai
dong dién:
ir=U;/ R = (Uuy/ R). Sinmtqua R va
ic= C.(du;/dt)=umwc Coswt qua tu C va nap cho tu
dién. Ap trén tu C (U,) tang theo U; dén thoi diém t, twong tng v6i goc pha
0,= ot, = n/2, Uy bit dau giam va nho hon Ug. L4c nay D; khoa va tu C
phong dién qua R.
Trong qué trinh phéong dién U, giam dan, dén thoi diém t; twong tng voi
03 = ots, &p U , bat ddu 16n hon U, va D, mé, dong dién di tir diém 2 qua D,
dén M sau d6 chia 1am hai dong dién:
iR= U/R quaR va
ic = C (duy/dt) qua tu C va nap cho tu dién. Dién ap trén
tu C ting theo uy. Dén thoi diém t, twong Gng véi 0, = ot = 31/2, U, giam
xudng va nho hon hon Ug, lac d6 D, khod lai va tu C phong dién qua R, trong
qua trinh phong Uc giam xudng. Sang chu ky sau qua trinh lap lai nhu chu ky
vira xét. Tir 1y luan trén ta c6 dd thi bién thién caa Uy nhu duong cong dam
nét H.111.1b.
Tir @6 thi H.IIL1b, ta co: T/2 =ty + t,
T : Chu ky dién ap xoay chiéu can chinh luu.
t, : Thoi gian nap tu C.
t, : Thoi gian phong tu C.
Thong thudng t, >> t, nén ta c6 thé xem nhu gan ding: t, =T /2
Mat khac dién luong cua tu C phong qua R trong thoi gian phong t,:
Qc=CAU:.= Irt,=IgT/2
AU, : Luong giam cua Uc trong thoi gian phong (AUg = Ucmax - Ucmin )
Ir : Gi& tri trung binh ctia dong dién qua R
Suyra AU, = (1/2C) IrT
Voilr=Ug/ R, T =1/
SUy ra AUc = Ucmalx - l‘Jcmin, = Udmax - Udmin = ( 1/ ZCRf) Udo
Trong d6 f: latan so cua dién ap xoay chiéu can chinh luu
Ugo : Gid tri trung binh cta dién ap can chinh luu
Tir day ta suy ra hé sd nhip nhé cua dién ap chinh luu:
B 1
2 ncRf
Luu Yy rang chi sé nhap nho cta so d6 chinh luu dugce xét 13 n = 2. Trong
truong hop dung tu dién C dé loc trong so d6 chinh Iuu c¢6 chi s nhip nhé n,
ta co: K=1/2nCRf
Véin va f khong d6i thi K cang nho néu R va C cang ting. Do dé cach loc
bang tu dién C thudng dugc dung khi phu tai ¢6 dién tro 16n.

Il Mach loc dung dién cim:
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Xét so d6 chinh lu ba pha thir cdp c6 mach loc dung dién cam H.IIL2a.
Trong so d6 ndy L méc ndi tiép véi phu tai. Dé dé khao sat ta chi xét truong
hop phu tai 14 thuan tro. Dang diéu ap sau khi chinh luu duoc trinh bay
H.IIL.2b. Pién ap ndy cb chi s6 nhap nho n = 3.

H.111.2a H.111.2b
r 2 2
Véi:y,. .. = r]2_1udo = 32_1ud0 =0.25y,

- Pbi voi thanh phan khong d6i Ug, tan sb goc o = 0, dién khang X, =
o L =0, Tong tré mach loc vaphy tailaZ =R

- DododongqualLvaRdoUgtaorala: ly= Uy /R

- DA4i vé6i thanh phan dao dong UpmaxCos3wt tao ra, dién khang X, =
3oL, tong tré cua mach loc va phu tai 1a:

JR+(Bw L) -z
Do d6 dong qua L va R do U, nmaCos3mt tao ra la:
u n_max 3wl

1, = —Cos (3ot-9) ¢ = arctg
VR + (30L)

Theo nguyén ly xép chdng, dong qua L va R la:
ig=lg+ i
Dbién ap trén tai R sau khi loc:
R
YR+ (3o L)’

Khi loc bang dién cam, thong thudng chon L sao cho X, = 3oL >> R

2
Trong trudng hop do6 : L = \/R2+ (3(0'_) ~ 3wl

UR:idRZUdo+ UnmaxcoS (3(01:—(0),

3
uR:udo+3a) LUnmax COS (3601:—(0)

Nhu vay ti s6 nhap nhé trude khi loc 1a:
i i Knvéo :Unmax/Udo = 0.25
Ti s0 nhap nho con lai sau khi loc 1a:
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R
u max
K, =3eL-™ _g2 R
U do 360 L
Heé s loc dung dién cam Ia:
— K nvao — 3(0L
K f B K nra B R

Tong quat khi dung dién cam L dé loc trong mach chinh luu c6 chi sb
nhap nho la n:

2
Knva0: 2—1
2 R
Knra: 2
n —1nolL
Knvao Nnol

K= Knra: R

Ta thdy rang R cang nho va L cang Ion thi hé sé loc K cang 16n va hiéu
qua loc cang tot. Do d6 cach loc dung dién cam L thuong dugce dung khi phu
tai co dién trd bé.

I1l. Mach loc dung dién cam va tu dién:

L
2 12 L
)|
— 1 W
Dl C—p Ur
Lz Ud
Lz
b -
N
H.l11.3a H.111.3b

Xét so d6 mach chinh luu ciu mét pha co mach loc dung dién cam va tu
dién (H.IIL.3a). Trong so dd nay dién cam L méc nbi tlep v&1i phu tai, con tu C
méc song song phu tai. Dé don gian ta xet phu tai 1a thuan tro.

Do thi dién ap duoc biéu dién H.IIL3b. Pién ap nay coé chi $6 nhép nho n
=2, Ta co:

Ug = Ugo + UpmaxCos2mt

2 2
2 1ud0 _udo
- Pbi véi thanh phan khong d61 Ugo
X|_ —olL=0
v Xc =1l/oC=w
Tong tré mach loc va phu tai Z = R.
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Dong dién qua R va L do Ug, tao ra 1a Iy = Ugo/R.
Déi thanh phan dao dong Upmax Cos2mt, X =2 oL, X¢c =1/20C. Tong tro
phtrc ciia mach loc va phu tai la:
B J X c R

Z=j + :
XL R_JXC

ChonLvaCsaocho X, =2wL> R>>X:=1/2 ®C

. LR A — R
ta co thé xem gan ding JX—C ~ o=
R -] X c J X ¢
ZEJ XL-chEjXL :j2(,0|_
Dong dién qua L do Upmax Cos 2wt tao ra la:

. u 0
— ﬂCOS 20t —
I 2oL (20 90 )

Theo nguyén ly xép chong, dong qua L la:
ig=1lq+ iy
Dién ap trén phu tai 1a:

unmax Z
Ur=l, R+ =22 “ Cos (20t-180 ")

Thay I4R = Ugo, Xc = 1/20C, ta c0 :

U= U+ g 200 (201-180 )
Hé s6 nhip nho dién ap trude khi loc:
) ) K nvao = Unmax / Ugo = 2/3
H¢E s6 nhap nhd cua dién &p sau khi loc:
Knra = Unmax / 40°LC Ugo = 2/ (3*4m*CL) = 1/ 60°LC
Hé sb bd loc dung L va C 1a:
Kt = Knvao / Kira = 40’ LC
Téng quat khi dung mach loc dién cam va tu dién trong so dd chinh luu
c6 chi sé nhap nho n ta co:

2
Knvao_nZ_l
2
Knra_nZ_l(nza)zLC)
Kf :Knvao:nza)zLC

K nra
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CHUONGIV ) ‘ _)
THIET KE VA THI CONG MACH PIEU KHIEN THYRISTOR

I._Mat s6 véu ciu ddi véi mach diéu khién:

1. Yéu clu vé d6 16n dién 4p va dong diéu khién:

- Gia tri 16n nhat khong vuot qua tri s6 cho phép & so tay tra ciru.

- Gi4 tri nho nhit phai dam bao mé dwoc Thyristor cling loai & moi diéu

Kién lam viéc.

- Tbén hao cong suit trung binh trén cuc khién phai nho hon gia tri cho
phép.

2. Y8u chu vé d rong xung diéu khién:

Dua vao dic tinh Volt - Ampere cta Thyristor ta thdy thoi gian ton tai
xung diéu khién phai dam bao cho dong qua Thyristor tang tir 0 dén Tipmax.
Thong thuong dé rong xung diéu khién khong nhé hon 5Ms. Néu ting do
rong xung dleu khlen s& cho phép giam nho bién d6 xung diéu khién.

3. Yéu ciu vé d6 ddc swon trude cia xung:

Do ddc suon trude cua xung cang cao thi viéc mé Thyristor cang tot va do
noéng cuc bd cua Thyristor cang giam, ma dac biét 1a trong ‘mach ¢6 nhiéu
Thyristor mic nbi tlep hodc song song. Thong thudng yéu cau do dbc suon
trude cua dy xung diéu khién 1 : dig/dt >= 0.1 (A/MSs)

4. Yéu ciu vé db tin cay:

Mach dleu khién phai dam bao 1am viéc tin ciy trong moi hoan canh nhu:
nhiét ¢, ngudn tin hiéu nhidu tang v.v... Do do yéu cau:

- Dién trd ra ciia kénh diéu khién phai nho dé Thyristor khong tw mo khi
dong ro tang.

- Xung diéu khién it phu thudc vao dao dong nhiét d6, dao dong dién ap
ngudn, nhiéu ...

- Can khir dugc nhidu cam tng (6 cac khau so sanh, khdi cach ly ngd ra )
dé tranh mé nham.

5. Y&u cu vé Iip rap van hanh:

- Thiét bi d& thay thé, dé lip rap va diéu chinh.

- Céc khdi trong mach c6 kha nang 1am viéc doc 1ap.

I1. Cac khéi mach diéu khién Thyristor:

Ta ¢6 so do khoi nhu sau:

*Vecy  RHOI TAOXUNG

r— - '|

[
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1. Khéi nguén: c6 nhiém vy cung cap nguon nang lugng cho khéi cach ly
ngo ra Iay tir ludi dién xoay chiéu c6 tan sb £ =50 Hz.

2. Khéi cach ly ngd vao va ra:

Hai khdi nay lam nhiém vu cach ly mach diéu khién Thyristor véi phan
cong suat ctia mach chinh luu khong dong tir phan cong suét chay vao phan
diéu khién hay nguoc lai. Cac khdi nay thudng duoc sir dung MBA dé cach
ly.

3. Khéi dong bd : C6 nhiém vy tao ra ddng bo tin hiéu, c6 hai cach dong

b6 chinh, d6 1a:
Pong bo Cosin.
Pong bo ring cua.

+ Pong bd Cosin:

Dién ap dua vao mach tich phan, Iam cho dang song léch di mot goc 90° va
lay dién ap nay so sanh voéi dién ap diéu khién. Ta co so do dong bd Cosin
H.IV.1a va d6 thi dién ap H.IV.1b

E Y\
Vin=ARnwi /Mﬂ/_

rl]m
l
H.IV.la
Udoy
ASinwt ACouwt
Udk
A A LN N,
(Y |§ T il 2T wl
| |
Udb| | f !
| . |
-
wi
H.IV.1b

Tao dong bo Cosin trong khoang tur 0 dén 180°,Ug va Uy, don trj (chi cit
mot diém). Yéu cau ing voi moi gia tri cua t thi c6 mot gia tri ciia U.

Phuong phap nay don gian nhung c6 do tin cay khong cao.

+ Pong bd ring cwa:
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Phuong phap dong bo ring cua 13 dung cac mach chirc ning tao ra dién ap
ring cua dé so sanh vai dién ap diéu chinh ¢ khéi so sanh phia sau. Phuong
phép nay duoc ding rong rai trong cac mach diéu khién Thyristor.
. Pong bd dung tu va Diod:
Ta c6 so d6 nguyén ly H.IV.2a va db thi thoi gian H. IV.2b

u
_Vf] iy e F 3 Uac

Uc=Udb
1 .
R? DI i :
Uac SCVAN — U O 12 i 27L -filrUac

H.1V.2a H.1V.2b
. Uac : dién 4p xoay chiéu dong pha véi dién ap trén A-K cua SCR.
. Upc : Ngudn dién ap mot chiéu.
. Uc = Uy, : Dién ap ddng bo lay ra.
- Khi Uac > 0 thi Dy, D; phén cuc nguoc, tu C duoc nap tur nguén Uac
qua Ry,
- Khi Uc = Uac (tai tp) thi tu C phong dién qua D, va Ry,
- Khi Uac < 0: D; dan, gia tri ap trén tu C chinh 1& AUac cho dén khi D,
khoa.
- Khi lac - Ipc = 0 (tai t1) tu C bat dau nap va lap lai chu ky méi.
- Goc kich o nam trong khoang t; dén t, va dugc xéac dinh.
a = arcsin( UAC(tl)/UACmax)
* Uu diém: Mach don gian it linh kién, goc diéu chinh o tir 10 °dén 150°
* Nhugce diém: D& bi sai léch do khé chinh dinh hang s6 thoi gian nap tu
chinh xé&c. Can phai c6 mach xac dinh diém 0 ban dau, ton hao cong suét 16n.
- Péng bé dung Tu__- Transistor:
Ta c6 so dd nguy@n ly H.IV.3a va do thi dién ap H.IV.3b nhu sau:

C + T
Rl T Udk / \_____
Uac T1 " Ue=Udb

R3 - tl \Ut? t

H.IV.3a H.1V.3b
- Khi Uac >0 : Transistor T, bi bao hoa
Uc =AU (AU la sut ap trén Ty)
- KhiUac <0 Ty ngit, tu C duge nap tir ngudn Upc qua Ry va Rs
- Taco tnap (Rl + Rz) CLn (1 Uc/ UDC)
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o= ( R1+ R3 ) oCLn (1 - Udk/ UDC)

Chon R1 >> R3 sao cho tnap >> 1,4

Udk bi¢n ap diéu khién

* U'u nhwoc diém:

+ Mach don gian it linh kién, goc o thay ddi du rong, ton hao cong suat
khéng 16n.

+ Phai chinh dinh hang s thoi gian cia tu giita cac kénh kha phuc tap.
c0 hién tugng tréi xung mé theo tan so.

4. Khéi so sinh: Lam nhiém vu so sanh giita dién ap dong bo (ring cua)
v6i dién 4p diéu khién Ugq. Dé so sanh khéi ndy c6 thé dung mach
khuéch dai thuat toan hodc Transistor. Trong truong hop transistor thi
dién &p rang cua duogc dua vao cuc khién dé so sanh v&i Uy tai cuc
phat. C6 céc linh kién chuyé&n dung vao chirc nang nay nhu Transistor
mot tiép giap (UJT: the unijunction Transistor), hay transistor mot tiép
giap lap trinh duogc (PUT).

5.Khdi tao dang xung: C6 nhiém vu stra dang xung d4u ra ctia bd so sanh sao
cho ¢6 d6 rong va bién do thich hop véi Thyristor can kich. Cé thé chon dong
kich I6n, dién ap kich nhé hodc nguoc lai nhung phai dam bao cong suat tiéu
tan nho hon cong suit cho phép. Do rong xung duge quyét dinh boi thoi gian
dong qua Thyristor dat dén gia tri dong cai (tra trong s6 tay nghién cud tng
V61 loai Thyristor st dung ).

Trong thuc té mach tao xung thudng st dung mach vi phan tin hiéu xung
vudng tir bo so sanh dugc dua qua bd vi phan R-C bién dbi thanh céc gai vi
phan c6 d6 rong can thiét. Sau d6 qua diod chin thanh phan gai am. Ta co
mach tao xung H.IV .4a va gian d6 xung H.IV.4b

Uo &

il J

o

A
nn gy AR B L
— 4 ;Tfh::;ém UE\E M
»
R1 = R? 0 : :
R G
N N

© 1

H.1V.4a
H.IV.4b
- Goitgyladd rong xung :ty=1=C (R1//R2)
- ChonC=0.47-0.1MF
- Chon R; va R; s€ dugc do rong xung ty thich hop.

I11. Tinh todn chon MBA mét pha:
1.X4ac dinh tiét dién thuc cua 10i sat ( So):
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So=(0.9+0.93)S (mm?
Vo1 S=a*b, chona=3mm, b=5mm
Suy ra S=5%3=15mm?

Vay So =0.9 * 15=13.5 (mm?)
Cong suat dy tinh Pdt di voi kich thude mach tir So
Pdt = U2 . |2
Chon U; =220V, f =50 Hz

U,=15V,

I, =1A

SVTH Nguyen Van Hien

Vay Pdt =15 *1=15 (VA)

2.Tinh s6 vong day mdi volt : W

B 0.7

0.8

0.9

1.0

1.1

1.2

1.3

1.

4 1.5

K 64

56

50

45

41

37.5

34.5

32.4

30

Chon B =0.7 (Tesla), suy ra K =64
Vay W = 64/13.5 = 4.7 vong /Volt
Chon W = 5 vong/ Volt.

3. Xdc dinh s6 vOng day ciia cudn so cap va thir cAp MBA: W1, W2

+ S6 vong day cudn so cap

W1=W*U,

+S6 vong day cudn thr cip
W2 =W (U; + Auy)
AU 14 @6 du tru dién ap tra theo bang sau:

=5*220 =1100 vong

P(VA)

100

200

300 500

750

1000

1200

1500

J(A/mm?)

4.5

4

3.9 3

2.5

2.5

2.5

2,5 2

Chon Au, = 4.5%
Vay W, =5 * (15 + 4.5%) = 75.225 vong.
Chon W, = 100 vong.

5. Xac dinh tiét dlen day quan

- Tiét dién day quan so cap:

S.=

n

P.

u,J

(mm )

Chon hiéu sudt MBA: 1 =0.85 + 0.9

Mat d6 dong J chon theo ban dudi day:

P(VA)

0

+50

50 + 100

100 + 200

200 + 250

500+ 1000

J (A /mm?)

4

3.5

3

2.5

2

ChonJ=4 (A/mm°)
S1=15/(0.9*220*4) = 0.019 mm? = 0.02 (mm?)

+ Tiét dién day quan thtr cap:
=12/J=1/4=0.25 (mm?

+ Puong kinh déy SO cap:

Vay
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d,=113/51=1.13,/0.02 =0.16mm

+ Puong kinh day tht cap:

d,=113v52 =1.13V0.25

5. Kiém tra khoéng trong chira day:

- S6 vong day so cip cho mot 16p day: Wy,
Chon loai day dong c6 trang é-may ec = 0.03 +0.08 mm
dicg =dy + €, =0.16 + 0.03 =0.19 (mm)

Chon L =50 mm

L 50
W top = ——-1=—--1=262,16(vong /lop)

d . 0.19

Chon Wiye, = 260 vong/Iép
- S6 16p day & cudnso cap

N W, 1100
llop W Lop 260

Chon Nyjs, = 4 16p.
- Bé day cuon so cap
€1 =(d1ca * Nigp ) + €ca ( Nigp - 1)
€1=(0.19*4)+0.03.(4-1)=0.85(mm)
- S6 vong day thir cip cho mot 16p day:
dyeg = d + €9 =0.56 + 0.03 =0.59 mm
Woigp = (L/daeg) -1=50/0.59 -1= 83.7Vong / lép
Chon Wais, = 85 vong/Idp
- S6 16p day & cudn thir cap:
Nzlop = W2 / W210’p =100/85 = 1,18 (lé’p)
Chon N2|0,p =2 16p
- Bé day cuon thir cap
€2 = (daca * Naisp) + €ca (N2igp -1)
g, = (0.59 * 2) +0. 03 (2-1) =1.21(mm)
- Bé& day toan b ciia cudn day quin
eT= (ll - 125) . ( ek + € T & tep +en)
Ch()l’l ek=1, e;p=03, e,=0.5
=>¢gr=11(1+085+3+0.3+1.21 +0.5) =4.25(mm)

Vay

= 4.23 lop

IV. Tinh chon nguén chinh lvu DC cung cip cho mach diéu khién
Thyristor:
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Tordng bhop khdng od tu loc

A Trordng hop od tu loc
Uo | Umy

i o \I*;]dc
o r S
Io" ¥Iim

NN Vide
o & #

H.IV.7a H.IV.7b
Mach chinh luu toan ky bon D10d Dl,Dz,Dg,D4,dU’OC cung cap nguon xoay
chiéu tir ludi dién 220V c6 tan sb £ = 50 Hz, ha ap xudng phia thir cAp U, nhur
H.IV.7a.
+ Nguyén Iy hoat dong ciia mach:
. Gia su ban ky dau duong: Dong dién di tir A qua D;, qua phu tai R, qua
D; va tré vé B. Vay trong ban ky nay D1,D3 dan, con D, va D, ngat
. Ban ky sau: Dong dién di tir B qua D, qua R va qua D, tré vé A.
Dang song chinh luu nhu H.IV.7b.
- Dién ap trung binh trén tai:

k4

o
L
W

2J_

2 ¢x . 2
UDCZELUmSIna)t:;um
- Dién ap hiéu dung trén tai:

2 72 e 2 U .,
V rms - \/272' J.o u m Sln a)tda)t = ﬁ = u
- Dong dién trung binh trén tai:
Uo _ 2U, 0.9u

lee " R "ZR. R.
- Chon diod cho mach chinh luu véi cac thong s6 sau:
+ Dong dinh I, >= I,
+ Dong trung binh lpyg >= Ipc / 2
+ Dién ap ngugc dinh Iy max >= Uy,
Do d6 ta chon bdn Diode loai N4007
+ Chon tu C = 470MF

V. Tinh chon méy bién 4p xung cho mach diéu khién:
Bién 4p xung trong mach c6 nhiém vu cich ly dién thé cao véi cuc diéu
khién. Trinh ty tinh toan nhu sau:

- Chon vat liéu sit tir 3 330 véi 18i ¢6 dang E,I lam viéc trén mot phﬁn dac
tinh tr hoa:

- Chon AB = 0.7 T dé tranh 13i bién ap xung bi bao hoa
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- Tra bé}ng chon AH =50 A/m (c6 khe ho)
- Tu tham 18i sat tir
AB 07
AHu, 4710 50
-Chonsobd: 1=0.1m ‘
q iy = 0.01 mm = 10°m (chiéu dai khe ho )
-Tu tham trung binh cua sat tir
| 0.1 - 3
My = - 0.1 -58710
kh + — 10 +

u 1.4*10 °
- Thé tich 16i st tir :
‘Lt *ﬂ *tX*S*E*I2
V — Q *I — th 0 >
AB
Q : tiét dién 16i sat
tx =500Ms : D0 rong xung
S=12%:Do sut toc d(f),
E =12v : Nguon cung cap o )
I';)=0.3 A : DONng tht cap qui doi vé so cap
5.8*10°*4*71(Q '*5001(0 "0.15*12*0.3

0.7°

=14*10"

:Ll:

=V

-V =1332¢cm’

Vay tiét dién 16i sét Q =V /L =13.32/0.1 = 1.332 cm”
Dua vao bang 5.5 sach "Pién tir cong sudt 16n (Nguyén Binh)" ta chon 10i
E,l (12 x6)

Q=1.63cm’

a=12cm

c=12cm

b=1.35cm

h=3cm

H=4.2cm

B=16cm

C=48cm

—m

[— = —m

ar?

T

-

H.IV.9
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- S6 vong day cudn so cip MBA
W=t
1" ABKQ
K =0.76 : Hé s lap day

12*500*1()"°
Suyra..... = 10 — =69
0.7*0.76*1.63*10
Chontilé 1:1 nén W, :,Wl = §9 V(:)ng , ,
- Duodng kinh diy quan so cap bang duong kinh day quén thir cap

- B
dl_dz_l'lg\/J:

Chon mat d6 dong dién J = 5A/ mm? (do MBA lam viéc ngan han lap lai)

Suyra .. d,=d,=1.13 ,/()5'—3: 0.27 mm

Chond;=d, = 0.2 mm. Vi J 1a mat @6 dong dién.

VI. So dd nguyén Iy va tinh todn_linh kién cho mach diéu khién mét
pha dung Thyristor:

1. So do nguyén ly:

Nhu ching em da g|01 thiéu trong chuong II, mach diéu khién Thyristor ¢6
nhiéu loai, mdi mach déu c6 wu nhuoc diém khac nhau. Vay em quyét dinh
chon mach diéu khién Thyristor bang dién &p dé thi cong bai vi:

+ Mach don gian, gon nhe chi can thay ddi bién tro Vg dé thay ddi gbc kich
Q.

+ Mach 1am viéc 6n dinh, it nguy hiém.

+ Gia thanh tuong dbi ré, c6 tinh thuc té cao.

1 R1
(13

_—
Uac

H.1V.10
2., Két no6i mach diéu khién véi cac mach chinh luu nhw sau:
a) Két noi mach mét pha:
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H.IV.11 H.IV.12
H.IV.11 la mach chinh luu mot pha mot nira chu ki, H.IV.12 |4
mach chinh Iuu mot pha hai nira chu ki.

H.IV.14
H.IV.13 1a so' d0 chinh luu cAu mot pha bat d6i xtmg, H.IV.14 1a so do
chinh luu cdu mét pha doi ximg,
b) K&t noi mach ba pha:
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U3fa

H.IV.15

Céc diém ghi cac s6 1, 2, 3, 4 va chit G trén mach diéu khién 1a nhiing
diém ndi vao cac diém va chit sd ghi ¢ cac so d6 chinh luu tuong Ung.

Vi cac mach diéu khién va chinh luu trén, nhung vi thoi gian, kién thirc va
kinh té c6 han, nén em chi thi cong ba modul ctia mach diéu khién va ba so dd
chinh luvu 14 so dd chinh luu mot pha mét nita chu ky, chinh luu cu mot pha
khong ddi xtng va chinh lwu ciu ba pha khong dbi ximg.

6. Tinh toan cac linh kién cho mach diéu khién ( H.IV.10)
Ch(_)l’l D4, D, la diode |0a1 N4007

D,=15V, I, =500mA
Chon xung ngd ra trén G co:

Ug=10V
lc = 150 mA

R;=Ug/ Ig =20/ 150*10%*
R7 = 66Q2

Do Q5,Q, 1am viéc & ché d6 bao hod nén &p tai A 1a Va = Ug = 10V
TaCéVCC:VA(R4+ R5)/R4
Ch(_)l’l R4 = R5 =10 KQ

= Ve = 10%2 =20 Ve
Vay dién ap tha cap MBA
K

+ Tinh ting khuéch dai Q1,Q>
Chon dién thé cuc E ctia Q; ,Q, (S0 vé&i dit ) 1a Ve, = 1V
Gia st Q1, Q, déu c6 Vge = 0.6 V. Do d6:

VBl = VEl + VBEl =1+06=1.6V
Chon Veer = Ve =4V
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Taco Vc1=Vcg1 +VE1=4+1 =5V
VE2 = VBZ - VBE2 =5-0.6=44V (VBZ = V01)
Veo=Ver+ Ve =44+4=84V
Chon dong qua chan C cua Qq la:
lc;=50mA, B =120
SuyraR, = (Vg -Ver )/ lc1 = (20 -5 )/50mA = 300 Q
Chon : R, =330 Q
Chon dong qua chan C cua Q; la:
Ico = 100mA, B =100

= .. R3=VCC_V01= 20 ~8.4 136 ()
|, 100 mA

Chon : R; =220 Q
+ Cong suatcuc dai roi trén cuc C cua Q va Q, Ia:
Pc1 = lc1 * V1 =50mA * 5V =250 mW
Pco = lco * Ve = 100mA * 8.4V =840 mW
Nhu vay ta chon Q;,Q, ¢6 cac thdng s6 sau:
Chon Qq la 2SC828 (loai NPN) co:
Ic =50 mA
B =130 +520 mA
Il =50/120 =0.42 mA
Pc =400 mW
VCBO =30V
Vego =7V
Tj =150 °C
Chon Q 1a 2SD468
Ic=1 mA
B =85+240 mA
lg=1/100 =10 mA
Pc =900 mW
VCBO =25V
VEgo =3V
Tj=150°C
Theo so d6 twong duwong ciia UIT dugc thay thé boi hai Transistor khac
loai ta chon:
Qs la loai 2SA1015 (PNP) co:
Ic =-150 mA
B=70+240 mA
Pc =400 mW
VCBO =-50V
VEgo = -5V
Tj =125°C
Q4 la loai 2SC1815 (NPN) co:
Ic =150 mA
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B=70-+700 mA
Pc =400 mW
VCBO =50V
Vego =5V
Tj=125°C
Chon dién tré gidi han R; = 4.7K Q ,5W
C =0.1 uF,600V
Chon bién tré diéu chinh Vg = 10 K Q
+ Tinh chon Rg
Ua = I81*VR + Vier * lE1 Re
Xem lgi= I = 50V
) Udk =8 .5V
Truong hop bién tré Vg ¢ gia tri Max tirc Vg = 10K thi :
R - Us— Ve leVr _85-06-042mA*10kD
° | 50mA
Trudng hop bién trd Vg ¢ vi tri min tirc 12 Vg =0 Q
_ u dk _V BEl_ I BlV R1 _ 8-5 - 0-6 - 0.42mA *OkQ
0 | . 50mA

T hai truong hop trén chon Rg =220 Q ,Rg = R0 =15Q
VR2 =10 KQ

=74Q)

=158Q

V&1 céac gia tri tinh todn nhu trén mach di€u khién dugc ve lai nhu sau:

o H.IV.10
7. Thiéet ke mach in cho mach diéu khién (H.1V.10)

So dd mach in duoc chung em thiét ké nhu sau:
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5. Tién hanh lip rip mach:

Sau khi thuc hién cong tac cho mach chay thu trén Testboard, chuan bi linh
kién va mach in, cong tac lap rap dugc tién hanh nhu sau:

-V& mach in va ngdm mach vao hoa chét.

-Dung Ohm ké dé kiém tra cac dudng ndi trén mach in.

-Tién hanh rap va han chan linh kién.

-Tién hanh han day cip ngudn thong qua MBA, ha ap phia thir cip con
15Vpc

- Tha mach va diéu chinh khi can thiét.

- Lap rap mach vao vo hop.

- Hoan chinh nhitng phan con lai.

VI1.So d6 nguyén Iy mach diéu khién ba pha hinh tia hay ba pha bat déi
xing dung Thyristor:

Céch tinh chon linh kién cho mach diéu khién loai ndy ciing twong ty nhu &
mach diéu khién mot pha, va ta c6 so a6 nguyén ly nhu (H.VID).

Nhu vay dé diéu khién mach chinh lwu ciu mot pha bat d6i ximg ta chi ding
mot modul dé didu khién. COn dbi v6i mach chinh lwu ba pha hinh tia hay
mach chinh luu cau ba pha bt ddi ximg ta phai sir dung ca ba modul dé diéu
khién.

VIII. Huéng phat trién ciia dé tai:

Vi ly do thoi gian va kinh té c6 han cho nén em chi gi¢i han thi cong ba
modul va khong c6 su dung may bién 4p xung. Dé diéu khién duoc cac mach
chinh lwu ciu mot pha va ba pha ddi xtimg dung Thyristor ta phai thi cong tat
ca sau modul c6 sir dung may bién ap xung dé cach ly dién ap giira ngd vao
va ngd ra ciia mach diéu khién.

GVHD Nguyen Xuan Khai Trang 58



Luan van tot ngiep SVTH Nguyen Van Hien
PHAN C
KET LUAN

Dé tai ' THIET KE VA THI CONG MQT MO HINH MACH KiCH
THYRISTOR TRONG THIET BI CHINH LUU CO PIEU KHIEN "
la mot dé tai vira mang tinh 1y thuyét, vura ¢6 ¥ nghia thyc tién trong san xuat.
Vi vay trong tép ludn an nay trinh bay cac phuong phap mo, khoa Thyristor
va mot sé mach diéu khién cling véi mach chinh luu ding Thyristor mot pha
cling nhu ba pha.

Duéi sy hudng dan cua thay “Nguyén Xuan Khai” cling voi quyét tim va
nd lyc ctia ban than, chiing em d& hoan thanh nhiém vu dugc giao.

Qua tap ludn an nay, no da glup em buéc dau tap su, 1am quen Vo1 cong
Viéc nguoi ky su, dong thoi biét duoc cach thuc hién viée thiét ké mot mo
hinh mach diéu khién Thyristor bang dién ap. Tuy nhién do thoi gian, trinh d6
va kinh nghiém c6 han nén tap luan 4n nay con nhiéu thiéu sot.

Sau cung, dé két thuc nhitng trang cudi cung cua tap luan an nay, em Xxin
goi dén thay Nguyén Xuin Khai va céc thay co trong khoa Dién - Pién T
l6i cam on chan thanh nhat vi d4 tan tinh gilp d& em hoan thanh tap luan an
dang thoi han.

TPHCM 3- 2000
Sinh Vién Thuc Hién

Nguyén Vin Hién
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