LOIMO PAU

Trong lich st mdy dién, mdy dién khong dOng b0 ra d&i mudn hon so
v0i céc loai mdy di€n khic,nhung dén hién nay né 1a moOt loai mdy dugc
st dung rong rii nhat trong cac nghanh kinh t& quéc dan v4i cong
sudt tU vai chuc dén hang nghin kildoat:

Trong cong nghi€p thuOng ding may di€n khong dong b 1am ngudn
dOng luc cho may can thép loai vUra va nhd, dOng 1uc cho céc may cong cu
& cdc nha mdy cdng nghiép nhe ...

Trong hdm md dung 1am mdy tOi hay quat gi6.

Trong ndng nghiép ding lam mdy bom hay may gia cong sdn pham.

Trong ddi sOng hang ngay, may di€n khong dong b0 ciing dan dan
chi€m moOt vi tri quan trong: quat gié, may quay dia ,dOng cO trong tU
lanh....

BGi né c¢6 nhing Uu di€m n6i bat hon han so vOi mdy dién mot chiéu
cing nhU may dién dOng b, dé 1a:

C6 k&t cdu don gidn, dé ché tao, 1am vi€c chac chan, van hanh tin
cdy, chi phG van hanh va bdo tri stta chlra thap ,hi€u sudt cao,gia thanh
ha.

Miy di€n khong ddng b0 st dung truc ti€p 1udi dién xoay chiéu do
d6 khong can phai tOn thém chi phi cho cic thi€t bi bi€n dGi.

Tuy nhién,mdy di€n khong dong bd chl yéu duoc si dung & ché dd
dOng cO ,va dOng cO di€én van c6 nhitng , mOt trong nhing nhugc diém
d6 14 dong khGi dOng clia dOng co khong dOng bO thuGng 16n (tUr 4 dén 7
1an dong dinh mUc).Dong dién m& mdy qud 16n khong nhitng 1am cho bdn
thAn may bi néng ma con 1am cho di€n 4p 1uGi gidm siit nhi€u, nhat 1a d6i
v&i nhitng 1udi dién cong sudt nho.

Do d6 van dé dat ra 1a ta can phdi gidm dugc dong dién m3 mdy cla
dOng co khong ddng b0, dac biét 12 v&i dOng cO khong dOng bo rdto 10ng
s6c.B&i vi viéc tdc dOng vao dOng cO roto 10ng séc khé khin hon so véi
dOng cO khong dOng b0 roto diy quan. Tuy nhién, hién nay v&i viéc 4p
dung nhlmg Ung dung cUa di€n t( cong thi cong viéc d6 di trd nén dé
dang hon.



Chuong I:
cac phuong phap moO may

I-m& may dOng co dlén khong dOng bo:
Khi bat ddu m& mdy thi roto dang dUing yén, hé sO trugt s=1 nén tri sO
dong dién m3& mdy tinh theo mach dién thay th€ bang:

I =
k \/(rl Cn)? (x; Cx,")?

TU cong thic trén ta thdy, dong di€n khéi dOng ¢ khong dOng bO phu
thuQc vao ban thian cau tao cla ddng cO va phu thuOc nhi€u vao dién 4p
1uGi.

Trén thuc t€, do mach tU tdn bdo hoa rat nhanh, dién khang gidm xubng
nén dong di€én m& may con 16n hon so vdi tri s6 tinh theo cong thic trén.&
dién dp dinh mUc, thudng dong m& mdy bang 4 d€n 7 1an dong dinh mUc.
Di€u d6 khong nhing 1am cho dOng cO nhanh bi hdng ma con lam cho
dién dp 1udi moi khi khéi ddng gidm nhi€u.Do d6 nhat thiét ta phdi 1am
gidm dong dién m& may.

II-cdc phuong phdp mG mdy:
Céc yéu cau m3 mdy c0 ban:
- Phdi c6 mémen m& mdy dU 16n d€ thich Ung véi dac tinh co cla
tai.
- Dong dién md& mdy cang nhd cang tOt.
- Phuong phdp mG mdy va thi€t bi cdn dung don gidn, ré tién, chac
chan.
- TOn hao cdng sudt trong qua trinh m& mdy cang nho cang tOt.
1-M& may truc ti€p déng co di€én roto 10ng soc:

DAy 12 phuong phdp don gidn nhat, ta déng truc ti€p dOng cO dién vao
ludi dién.Khi d6 dién 4p Ul dat vao stato bang dién 4p 1udi( nhu hinh
v€).Do dé dong dién m& mdy 16n,n€u quén tinh cUa tai 16n, thoi gian mé
mdy dal thi s& 1am c6 th€ 1am cho mdy néng va dnh huéng dén dién 4p
1udi.




2- Ha dién 4p mO may:

TU cong thUc cla dong dién mG mdy ta thdy, n€u gidm dién dp dat vao
stato khi m& mdy thi s& gidm dugc dong dién m3 mdy.Nhung ha dién 4p
m& mdy thi cling s€ 1am cho moémen khéi dOng gidm xubng:

M m,pU;r,’
2 f[(r;, Cr,") (x, C,x.,)°]
Do d6 ta chi dung phuong phdp nay cho nhiing thi€t bi mé mdy ¢ nhd.
2-1-Cdc phuong phdp :

-NOi dién khang truc ti€p vao mach dién stato: khi m& may trong mach
dién stato dat nOi ti€p mOt di€n khang, sau khi mé& mdy xong thi dién
khang nay bi n0i ngan mach.

-Diing bi€n 4p tu ngdu: ta st dung mOt may bi€n 4p tU ngdu, bén cao
ap nbi v&i 1uGi dién , bén ha 4p nli véi dOng co dién.Sau khi mG mdy
xong thi bi€n 4p tU ngdu dudc loai ra khdi mach.

-M3 mdy bang phuong phap dGi n0i Y- : phuong phdp niy thich Ung
vGi nhiing mdy khi 1am vi€c binh thuOng thi ddu tam gidc, khi m& mdy ta
dGi thanh sao.

-Pung b0 di€u 4p xoay chi€u 3 pha so d0 gdm 6 tyristor ddu song song
nguaoc .

Phén tich Uu nhugc di€m cUa ting phudng phiap m& may
+ Cd 3 phuong phdp trén déu c6 tic dung ha dong m& mdy nhung trong
qud trinh hoat dOng cUa dOng cO khi dong ting dOt nglt vi mOt 1y do nao
d6 thi 3 phuong phdp trén khong d4p Ung dudc (khong han ché dudc dong
d6 ) vi vay ta dung b0 di€u dp xoay chi€u 3 pha.

Uu di€m cUla bd di€u 4p xoay chi€u 3 pha khi di€u chinh géc  thich
hgp cUa cic xung di€u khi€n dat vao cic thyristor 1a ¢6 th€ ha dugc dién




4p dat vao stato va do d6 c6 thé han ch€ dugc dong qua dOng cG.Va van
con tham gia vao mach trong qué trinh hoat dOng clla dOng cO.

Tuy nhién nhugc di€m cla phuong phap nay 1a dong di€n va dién ap
déu khong sin. Nhung do th0i gian m& mdy rat nhd (tir 1 3 gidy) nén ta
van c6 thé€ st dung dugc.

Vi vAy ta quyét dinh chon phuong an ding bd di€u ap xoay chi€u ba pha dé
lam bd khdi ddng cho ddng co khong ddng bd ba pha réto 16ng séc.
2-2-Phuong phdp dung b0 diéu dp xoay chi€u 3 pha:

Ta st dung 6 thyristor dau song song ngUgc theo sG dd nhu hinh
v€.Khi ta cdp di€n 4p xoay chi€u vao ba dau A,B,C ,do con phu thudc vao
géc m@ van cla cdc thyristor nén ta s€ c6 ba dang dién 4p dat vao dOng
cO Ung v&i ba viing clla goc m& van .Cac dién 4p nay déu nhd hon so
vOi dién 4p vao.

T1 T4 T3 Té T3 T2

1-2-1-Phén tich hoat déng cta b0 diéu dp xoay chi€u ba pha:




-Vi dOng co khong dong bd c6 th€ coi nhu 1a mOt phu tdi gbm c6
dién trd va cudn cdm noi ti€p nhau, trong do:

+Pién trd roto bi€n thién theo tOc d0 quay.

+Pién cdm phu thulc vao vi trf tuong doi gilta diy quan roto va
stato.

+Géc pha gilta dong dién va dién 4p ciing bi€n thién theo tOc d0
quay = (s). ] ,

-Do tinh chat tu nhién cUa mach dién c6 dién cam, nén néu trong
khodng < ma dat xung di€u khién vao cdc van ban dan thi cdc van nay
chi dan dong & thoi di€ém = trd di. Do d6 di€n 4p ddng co khong phu
thuOc vao géc m&@ .N&u nhu vay thi ta khong di€u chinh dugc dién 4p, vi
vay ta chi ddt xung dI€u khién v&i géc m& > .

-Khi > thi tuy thuQc vao gid tri tUc thOi cUa cdc dién 4p ddy ma cé
lic c6 ba van @ ba pha khic nhau dan dong, hay hai van & hai pha khic
nhau dan dong:

+ Né&u c6 ba van 3 ba pha khac nhau dan dong:

a b C
1 1b tc'
[] Za []Zb H Zc
Khi d6 dong dién tai:
i Yin sin( )

J3z
Udm: bién d6 dién 4p day
: gbc 1éch pha gilta di€n dp va dong di€n & giai doan dang
X€t.



+N&u chi c¢6 hai pha ¢6 van dan:

a b

[p]

Khi d6 ta c6 dong dién tai:
U, .
i —9mgin( )
27

Tuy thudc vao géc di€u khi€n ma cic giai doan c6 ba van dan hodc
hai van dan ciing thay d6i theo.

*Khoang dan clavan Ungvéi =0 60°:



Trong pham vi nay s€ c6 cdc giai doan ba van va hai van dan xen ké

nhau nhu d0 thi dudi day :
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Hinh 3.4a a = 30° ; do thi dién ap pha A cua tai, gdc dan thyristor A = ( 180°- ).



*Khodng van dan Ung v4i =60 90" :

Trong pham vi nay ludn chi c6 cédc giai doan hai van dan. Ta c6 do

thi dién dp ra & dudi :
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Hinh 3.4b o = 75°. gdc ddn van khdng déi va bdng A = 120° .



Chuong 2. Mach luc

1.Tinh todn chOn van

Dua trén do thi dang dién 4p ra cla b0 di€u dp xoay chi€u ba
pha,ta c6 th€ tinh todn dugc dong qua van max,dién 4p ngUOc qua van
max la bao nhiéu.

Ta tinh todn chOn van theo cdc thdng sO sau:
+Tinh dugc U,gm.x qua van
+Tinh dugc I, qua van

TU d6 chon di€u kién 1am mat thich hgp cho van
Unenax =2 Ui=+/6 U,

Vi dién dp day :U=380V

Ungma=~2 Us=+/2 380=537.4(V)

Dong di€n trung binh 16n nhat qua van:

Do dong qua van 12 khong sin nén ta phai phan tich chui Fourier sau
d6 1ay thanh phan bac nhat,do dOng co khong dOng b0 ba pha rotor
16ng séc c6 thé coi 1a tdi cdm v trd dau theo hinh sao nén ta phai cé
dugc Ugl;,goc 1éch pha  gilta dong dién va dién ap:

Ta c6 thong s6 cla dOng cO nhU sau :Py.=200KW

U=380V/50Hz
cos =0.83
n=1450v/phit

Hiéu suat =0.85



Nhan xét : khi géc di€u khi€n =0 di€n 4p ra tdi 12 hinh sin va nhu
vay, dong trung binh qua van ltc nay 12 16n nhat. TU day ta c6 th€ xdc dinh
dugc gid tri dong dién trung binh qua van.

1 1
— 1

tb max 2 ax sin d

TU cos =0.83 ta c6 dong dién cham pha so vGi di€én 4p mOt géc |
=349,

91tbmax %Imax[ COS( 1) ( Ccos 1)]

Pk P B 200
“J3U, cos  3U, cos  08543.0,38.0,83

=430.7A
Lna=I+/2 =430,7. \/2 =609.1A

1
>1,,.. —6091,083=161(A)

Khi chon van ta phdi chi y dén di€u kién 1am mét cho van vi khi
hoat dOng, van tod nhiét rat 16n nén di€u kién 1am mat cho van sé dnh
hudng dén hi€u qud ciing nhu tuGi tho cla van. Néu van hoat dOng trong
di€u kién dugc 1am mat bang khong khi nhQ cénh tdn nhiét thi van c6 thé
lam viéc tOt v6i 25% dong dinh mUc. N€u van lam viéc trong di€u ki€n
lam mét bang quat gié cuBng bl thi van c6 thé chju dugc d€n 30  60%
dong dinh mUc. N€u lam mat bang nudc thi van c6 thé chiu dugc dén
80% dong dinh mUec.

Thong thuOng trong cong nghi€p thi van phdi dugc lam mat tdi nhat
la bang khong khi c6 quat gié cudng blc. Trong nhiém vu thiét k€ 1a
dién nay thi dong qua van khong qua 16n nén ta c6 th€ chon ch€ dd lam
mat cho van bang khong khi c6 quat gié cudng blc. Ta chon céc di€u
kién thich hop d€ van c6 th€ chju dong t&i 40% dong dinh mUc cla van.
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Khi do:
I 161

tbmax __

I maxthuc— -
O A0% T 40%

=4055(A)
D€ chon gi4 tri cUa di€én 4p ngudgc 16n nhat trén van, ta sé& chon
thém hé s6 du tr(t dién dp k,=1,6 2

tachon: k,=1,6
U,=k,.U,.=16.537= 860 (V)

TU céc gid tri cha I, va U,,, tra trong sO tay ta chon dudgc van
C501 do hing G.E cla MY ché tao vGi cic thong sO sau :

U, =700 1700 (V)

I, =550(A)
4 1000
dt max

II - Tinh toan b&o vé van ban dan

Trong qué trinh van hoat ddng thi van phdi dugc lam mat d€ van
khong bi pha hdng v€ nhiét vi vy ta da tinh toan ché d0 lam mat cy thé
cho van r0i. Tuy nhién, van ciing c6 th€ bi hdng khi van phai chiu tbc dd
tdng dong, ting 4p qué 16n.Nhung vi dong chi ting khi qua thyistor trong
thOi gian rat ngdn 1 3s nén van c6 th€ chiu dugc. DE tranh hién tugng
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qua 4p trén van dan dén hdng van ta phdi c6 nhling bién phap thich hgp
d€ bdo vé van. Bién phép bap vé van thuOng ding nhat 12 mac mach R,
C song song van d€ bdo v& qud 4p va mac ndi ti€p cubn khang d€ han
ché tOc d0 ting dong.

Do dOng co khong dong b0 c6 thé coi 1a tai trd cdm nén han ché
tOc d0 ting dong. Culn diy dudc ding 12 mOt cuOn khang bdo hoa ¢ dac
tinh 13: khi dong qua cuOn khang 6n dinh thi dién cdm cla cudn khang hau
nhU bang khong va ldc nay cubn day dan dién nhu mOt diy dan binh
thuOng.

Ta ¢6 mach nhu hinh vé:
¢ R
—
R, - pbé
. * 1 Add
LH tinh  todn

gid tri cUa
cuOn khang ta xét qu4 trinh qua d0 trong mach:

U, =iR+ L.g
dt

Ta thdy rang tOc d0 ting dong 16n nhat 1a:

PE ddm bdo an toan cho van ta phdi chon L sao cho di/dt max phai
nh® hon tOc d0 ting dong chiu dugc cla van, hay la:

Emax <1000 A/ s
dt

U,
> f < 1000A/ s
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U
>L> -

22042
200.10 ° 1000.10°

=031 H

Ta chon cuOn khing bio hoa c6 gid tri d€ tOng cla di€én cdm cla
dOng cO va culn khang mac noi ti€p phdi cé gid tri >0.31 H.Sau khi tinh
todn bdo vé chOng tdc db ting dong ta tinh todn bdo vé qud 4p cho van.

Ngudi ta chia ra hai loai nguyén nhan gy nén qud 4p:

1 - Nguyén nhan n0i tai: 1a do su tich tu dién tich trong cdc 18p ban
dan. Khi kho4 van thyristor bang di€n dp ngudc, cdc dién tich néi trén doi
ngUgc 1ai hanh trinh, tao ra dong dién ngugc trong thdi gian rat ngan. Su
bi€n thién nhanh chéng cla dong di€n ngugc giy nén sUc di€én dOng cdm
Ung rat 16n trong cic dién cdm, vOn ludn ludén cé cla duOng diy ngudn
dan dén cic thyristor. Vi vay, gilta anOt va catdt cla thyristor xudt hién
qué di€n dp. Ta c6 d6 thi th€ hién qua trinh bi€n thién cUa dién 4p va dong

dién trén van:

u
i
[
t T—
| N

2 - Nguyén nhin bén ngoai: nh{ing nguyén nhan niy thuOng xay ra
ngdu nhién nhu khi déng cat khong tai mOt may bi€n 4p trén duOng day,
khi mOt cdu chi bdo v& nhdy, khi c6 sdm sét ...

P& bdo vé qud dién 4p do tich tu dién tich khi chuyén mach giy
nén ngUdi ta dung mach RC ddu song song v{i thyristor nhu hinh dudi:

C K

—

g
L
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Théng sO cla R, C phu thudc vao mUc d0 qud dién 4p c6 th€ xdy
ra, tOc dO bi€n thién cla dong dién chuyén mach, dién cdm trén dudng
day, dong dién tUr hod mdy bi€n 4p ...Viéc tinh todn thong sO cla mach R,
C rat phUc tap, doi hdi nhi€u thdi gian nén ta s& st dung phuong phap
x4c dinh thong sO R, C bang d06 thi gidi tich, st dung nhitng dudng cong
da c6 san.

Céc budc tinh todn nhU sau:

- Xéc dinh hé sO qu4 4p theo cong thic:

k — imp
b.U.

m

véi U, la gia tri cuc dai cho phép cUa di€én 4p ngUQc dat trén
diot hodc thyristor mOt cach khong chu kY, tra trong sG tay tra c(tu.
U,, 1a gid tri cuc dai cUa dién 4p ngudgc thuc t€ dat
trén diot hodc thyristor.
b1a hé sO du tr(t an toan v€ dién dp,b=1 2
- Xéc dinh c4c thong sO trung gian:
Cjnin (k) s anax (k) b Rlinm (k)

bang cdch tra trong do thj trong s6 tay tra clfu

d. ~2 rd n N
- tinh d_i max khi chuyén mach nhu O phan tinh todn cuOn khang

bao hoa.
: A . d_ , .
- Xdéc dinh di€n lugng tich tu Q = f(d—i ), sU’ dung cdc duOng cong
cho trong s0 tay tra cUu d€ xdc dinh.
- Tinh todn cdc gi4 tri cUa R, C theo cdng thuc:

- 20
min'U'

m

c=C
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R jnin LUim R R ;ax S
2Q 2Q

trong d6 L 14 dién cdm cUa mach RLC

Tuy nhién, trong thuc t€, khi tinh todn thi€t k€& bdo vé van thi rat
khé c6 thé c6 day du tat cd cic dulng cong ddc tinh can thi€t nén ngUdi
ta thuOng chon gi4 tri cUa R, C theo kinh nghiém:

R=20 100( );C=04 1( F)

V&i dong qua van nhd, ta chon gid tri R 16n, C nhd.V&i dong qua
van 16n, ta chon gi4 tri R nhd, C 16n.

Theo tinh to4n, dong qua van bang 161 A 13 16n nén ta chon gi4 tri
claR, C nhu sau:

R =20
C=0,8 F(cdc gid tri chudn)

Ngoai ra, trong mach luc cling can c6 thém céc thi€t bi bdo v& ngan
mach, qua tai ... nhU 4ptdmat, cau chi ...& moOi pha va cau chi & truGc mOi

van d€ ting cao tinh an toan cho mach.

Ta c6 mach hoan chinh nhu & dudi :
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Chuong 3.

Thiét ké mach di€u khién toan héthdng

I.GiGi thi€u chung v& mach di€u khi€n toin hé théng_

1.C4c yéu cau chung d0i vGi hé thOng di€u khién

a)PAm bdo phat xung v3i dU cic yéu cau d€ md van:
DU bién db .U,
-DU d0 rbngt,

-Sudn xung ngan (t,=0.5 1 s)

(xung di€u khi€n thuOng c6 bién d0 tUr 2V dén 10V ,d6 rOng xung
thudng tUr 20 s dén 100 s)
Céc thong sO lién quan d€n hinh dang mOt xung di€u khi€n dugc minh
hoa trén hinh vé:
b)PA&m bdo tinh d0i xUng d6i vdi cac kénh di€u khién

Trong sO d6 di€u khié€n céc thyristor 3 day thi dd 1&ch cho phép cla

céc xung G cdc kénh khdc nhau phdi & trong mOt pham vi cho phép v&i
cing mOt gid tri dién dp di€u khién.
¢)PAm bdo cich ly gilta mach di€u khi€n va mach luc

d0i v&i khau bi€n 4p xung,thudng dugc s& dung nhu mOt khau truyén
xung cudi ciing & tang khuéch dai xung,dién 4p chiu dung gilta so cap
va th( cap phdi dat 1500V 2000V khi so d0 1am viéc vGi dién 4p 1uGi
3 380VA.
d)P3dm bdo ding quy ludt thay d6i vé pha cla cic xung di€u khi€n
Day 14 yéu cau d€ ddm bdo pham vi di€u chinh cUa géc di€u khién
Thong thudng d6i v&i so dO bi€n dbi xung 4p xoay chi€u géc  phai
thay dGi trong pham vi 0° 210°.
e)C6 th€ di€u chinh dugc géc di€u chinh ,khong phu thuQc su thay
doi dién 4p 1Uudi.
f)Khong gy nhi€u d6i vGi cac hé thdng di€u khi€n dién t khac &
xung quanh.
2)C6 kha niing bdo vé qua 4p,qud dong mat pha... va bdo hi€u khi c6 su
cO.
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PSi v6i yéu cau cu thé clia so dd bd bi€n d6i xung ap xoay chi€u ba pha cho mach
di€u khi€n m& may déng co khong dong b roto 16ng séc thi c6 hai yéu cdu chinh ma

mach di€u khién phai thuc hién duoc la:

I.Khi m& may thi dong m& may qua ddng co phadi duoc han ché

vi lic nay dong m@ may ting lén dOt ngdt vGi gia tri 16n 1am hai
dong co.

ILPE han ché dong m& may thi ta dung bd bi€n ddi xung ap xoay

chi@u ba pha d€ ha di€n ap dat vao stato déng co va do dé dong

lic m@ may s& duoc han ch€.Vay tai lic m& may ta thudng di€u

chinh U, dé€ cho dién ap stato béng khoang 60 % U,,, nén sau khi
kh@i dOng thi ta phdi cho dién 4p stato phai tiing trd lai.
Sau khi kh@i dOng thi U, phdi ting tr@ 1ai theo nhu do thi

dudi day va nhO di€u chinh Uy, thi ta s& di€u chinh dugc thoi gian khdi

dOng
tia =1s 3s.

U

Uge

60% 1 = Ug.t,

Gaa(1+35)

PéE thuc hién di€u nay ta phadi diing mOt khau sau :
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+E R,
— R

I
-E Z“J{IIT Uq R, a *
o B R C |~ LUy
PT D R,
= +E
Iy Dy L

Muc dich:

Khi kh&i dOng thi s& c6 mOt gid tri nhat dinh va ta di€u chinh dién 4p
diéu khi€n nay d€ lic khdi dOng sé€ c6 : Uy =60%U,,, d€ dong qua dOng
c0 dugc han ché.

Sau d6 cong tac start déng va mach tich phan hoat ddng Uy, s€ 1a moOt
ham tuyén tinh cla U, c6 dang nhu sau:

Uso
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chinh nhO Uy, ting thi géc  s& gidm dan va U, sé ting dan dat theo
ding yéu cau.
Phan tich hoat dOng:

Khi chura déng cong tac.Ug=Ugetrong d6 Ugela dién dp di€u khi€n Ung
v0i Ug=60%Uyp.
Khi d6ng cong tac thi U;=-E :

Ta c6: -Udk=l Lodiet — g o E
' C ° CR, R, CR, R) CR, R)

C

TU dé:

E
Uau= m t+Ugo.

Vay sau d6 Uy s€ ting dan va  gidm dan thi U, s€ ting dan.

Vay nh0 khau trén ta di thuc hi€n dugc yéu cau dé ra cho vi€c khdi
dOng.

* Cau tric cla mOt mach diéu khién nhu sau :

. 1 2 3 4
SS » > [> — %‘g —>
§F r
TR Urc
Trong do :

- PF : khau tao dién 4p dOng fa
- Urc : dién 4p ring cUa
- Uc : 1a dién 4p di€u khién
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- khau 1 : khiu so sdnh dién 4p gilra Uc va Urc , khi Uc — Urc = 0 thi
trigd 1at trang thai .
- khéu 2 : khau tao xung chum
- khau 3 : 13 khau khuy€ch dai xung
- khiu 4 : khiu bi€n 4p xung .
Bang cich di€u chinh Uc ta ¢6 thé diéu chinh dugc vi trf xung di€u khién
tUc 1 di€u chinh dugc géc

1.Khau tao dién 4p dbng bo.

Khau tao dién dp dong bd cho bd di€u 4p xoay chi€u ba pha d€ di€u
chinh sau thyristor thuGng can moOt hé dién 4p sau pha lam di€n 4p dOng
b0. Géc  dudgc tinh tUr gbc O. Hé di€n 4p pha niy bao gOm siu di€n dp

dong b hinh sin 1&ch nhau mot géc 3 .Yéu cau nay s& dugc thod min dé

dang n€u diung mOt mdy bi€n 4dp ba pha sO cap c6 ba cuOn diy ddu sao 1ay
dién 4p tUr ludi. M4y bi€n 4p nay c6 thé dugc b0 tri bang

H

]
A

H fur)

(A— H,
B

L Hb

— | M
C

L HC

cach sau:
Pi€m trung tinh ki hi€u 13 O ndi v4&i di€ém O cla mach dléu khién
U1, U, Ugs diing 1am dién 4p dOng b0 cla pha a,b,c tuong Ung:

U, =Ugp.sin( +§);us3= Ugp.sin( —5); us=Usm.sin( - );

21



2 4
Usn= Usm'Sin ; us4:Usm-Sin( ‘?);Usm.Sin( —?),

l'_la Uy u, l;'s.' u'l.'\-II u,
H' e Ex, e — e, T "-\.H.. e
4 g
m — — B n e e S b T
— o T'.I--\.m miin
3 ] ' ' .
Xung diéu khién | [ ] ]
1 2 3 4 5 6

2. Khau bi€n ap xung va khuy€ch dai xung:

a) Tac dung
Khau khuéch dai xung 13 khau cui cling quan trong tron hé thOng di€u
khi€én .Khau KPX c6 nhiém vu 1a khuéch dai tin hi€u di€u khién dua dén
d€ di€u khi€n van ban dan cong sudt d€ ddm bdo cdc tham s cO ban
nhU bién d0,d0 rOng va cdng sudt.MOt trong nhiing nhi€m vu co bdn cla
KDPX 1a cach ly gilta mach dOng Iuc va hé thOng di€u khién.

Khoi KPXcé tic dung ting dong tUf cOng AND di ra (dong tU cOng
AND di ra thuOng nh0) sau d6 di qua BAX d€ tao dugc dong di€u khi€n
I, ,4p di€u khi€n U, c6 bién dd thich hgp d€ md Tiristor.

Khau bi€n 4p xung bao gdm khOi khuy&ch dai T, va mdy bi€n 4p xung tao
ra cdc xung di€u khi€n c6 cong sudt theo yéu cau cla van .

M4y bi€n 4p xung 12 loai bi€n 4p ddc bi€t trong d6 di€n 4p dat 1én phia sO
cap c6 dang cung ch{t nhat ma khong phai 12 mét dién 4p hinh sin.Piéu
nay dan dén ché€ d0 lam viéc va tinh toan BAX rat khic so v3i cic bi€n 4p
thong thuOng.
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b)Hoat dOng:

So d6 gdm mot khod Transistor T1 dugc di€u khi€n bGi mOt xung c6
d0 rOng t, .Khi T1 m& bio hoa gdn nhu toan bd di€n 4p ngudn U, dugc
dat 1&n cudn so cap cla mdy bi€n 4p xung.Di€n 4p cdm Ung bén phia th(r
cap c6 cuc tinh duong md didt D2 dua dong di€u khi€n vao gilta cuc di€u
khié€n va catot cUa thyristor T . Pidt D4 ¢6 tidc dung 1am gidm di€n dp
ngUgc dat 1én gilta catdt va cuc di€u khi€n cUa thyistor T khi di€n ap
duong hon hon dién dp andt.Diéu nay ddm bdo an toan cho ti€p gidp G-K
cUa thyistor khi T & ché d0 kho4.

Khi transistor T1 khod 1ai domg collector-emitter cUa né s€ v€ bang
0.Tuy nhién dong qua cudn diy so cap BAX khong thé bi dap tat ddt ngbt
dugc.SUc dién dOng tu cdm trén cuOn day khi dé s& ddo chi€u theo
huéng mudn duy tri dong nay,nghia 12 cUc tinh sUc di€én dong c6 dau (-) &
phia trén va (+) & phia dudi.SUc dién dOng nay c6 thé rat 16n vi né ty 1&

7 . ol A il 2 N « A n . dl .« A . , A N
vOi tOc dO giam cUa dong di€n sO cap 11:d—t1 .Tuy nhién khi d6 diét DI va

diot On ap DZ s& md tao ra dudng khép kin cho dong di€n i,.Dong dién i,
s€ suy gidm dan vé khong do tOn hao cong sudt trén dién trd thuan cla
culn diy va chU y€u do tiéu tan sut 4p trén diot D1 va diot DZ.NhG d6
dién 4p trén collector cUa transistor T1 dugc gilt & mUc U,+(Up+Upy).
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Pién trd R mac ndi ti€p gilta ngudn va bi€n dp xung c6 tic dung han ché
dong tUr hoda BAX.Pién trd R dugc tinh d€ ddm bado dong qua transistor
T1 khong bao giG vugt qia dong collector 16n nhat cho phép.

c.Tinh ton cu thé cho so dé:
Vi thong sO:

[c=0.2A;

UGKZSV;

t,=100 s;

Ta c6:

Dién tich xung di€u khi€n U.t,=5.100=500(V. s).VGi dong di€u khi€n
yéu cdu Is=0.2 A theo bang tra ta c6 th€ chon BAX loai IT235 v&i 2 cubn
day c6 ti sO mdy bi€n 4p 1:1,Di€én cdm Lp=3mH.

Dong sO cap BAX:I;=Ig+I .Trong dé I 14 dong dién tU hod clla BAX.
Vi di€n dp dat 1én cuOn day BAX khong d0i nén dong tir hod thay dGi ty
1€ bac nhat v4i thoi gian.

I =(U,.t)/Lp
Nhu vay:I ,..=(U,.t)/Lp
Ta phdi c6 U=Ug+ Up=5+1=6V
vay: 1 ,..=(6.100.10 °)/(3.10 *)=200.10 *=0.2A
[10ax=(30-6)/0.4=60
Theo sd do thf transistor phéi chOn loai ¢6 dong I >0.4A va hé sO
khuyéch dai dong =100.Khi d6 dong di€u khi€n bazd s€ 1a 4mA 1a phi
hQp.
Chon di6t On dp D, v8i Uy,=12V khi d6 Uceman=30+12+1=43V
Chon tranzito T loai ST603 c6 c4c thong s cG bdn :

Uce =30V ;

Ice =800mV

=30 100

3. KhOi tao ngudn mot chiéu :
Khoi tao ngudn mot chi€u cung cap dién

4p mOt chi€u cho cic khuy&ch dai thudt 7815
toan hoat ddng va cho céc di€én 4p dat dat D21 # 5
3 dau viao céic IC thuc hién nhi€m vU so C3== 5
sdnh dién 4p .

Cc2 ca=" 5

D23
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»>Chon IC 6n 4p loai :
. UA7815 ¢6 dién 4p ngulng = 35V
Dong diénralo = 1,5A
diénédpra:E=15V
. UA7915 c6 dién dp nguGng = -40V
dong diénralo=1,5A
Piénédpra : -E=-15V
» ChoOn tu IQCféngCl =1000 F ;C2=500 F ; C3=C4=100 F
chon 2 tu 10c nhiéu C5=C6=0,1 F
» Chon céc diode loai D-1001 c6 cdc thong sO : Itb = 800mA ; Ung = 100

4.Khiu tao dién ap ring cUa
Do yéu cau clla b di€u 4p xoay chi€u ba pha trong mach d€ khdi dOng
dOng cO khong dOng bd ba pha thi mach phdi ¢ chat luong cang cao cang
tOt,vi tinh dOng b0 cUa cic dién 4p di€u khi€n rat cao.
Mach tao tin héu ring cUa diing khuéch dai thuat todn sé cho d6 tuyén
tinh cUa suOn ring cUa tOt hon. PO On dinh cla s d0 nay rat cao tOt nhat
so vOi cic sO d0 khac dung transistor.

Cho nén ta phdi s& dung mach tao xung nhu dudi day:

e B s B ey
RX2
() R5
[ o8
1

a/ Neuvén ly hoat dOng
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Dién 4p cla b0 phat xung chl dao dugc dua vao clra ddo clia khau
tao dién 4p ring cUa.
Khi U;<0 thi di6t D thong thi C1 dugc nap thong qua R5 va D3 vé 11 véi
dong nap:

U,

R

IR2=
5

Chon Up,=6V,ta chon dién tr& R, sao cho dong qua tu C trong khodng 1ms

dat dén gid tri Up, cla diot On 4p.

Néu dong qua tu c6 gia tri khong dGi di€n 4p trén tu thay dGi theo quy luat
I U 6

- I
tuyén tinh Uc=-St,do d6 —=— = ——=6.10".
C C t 10

TU d6 dong qua tu c6 gid tri :
[=6.10°.C
ChoOn tu: C=0.22 F
[=0,22.10 ¢.6.10°=1.32mA

( 1732‘1G . .

KhiUy;>0 Dskhod U,=0 tuC sé phéng dién v€ am ngubn cla
OP,.Dong qua tu bang dong qua dién trd R,, va R,,thOi gian phéng con 1ai
s€ 12 9ms nén ta phdi chon gid tri dong di€n sao cho tu C phéng dién vé
dén OV sau ding 10.67ms.

Trong khodng thOi gian nay dién 4p trén tu C thay d6i theo quy ludt:

I 4
UC:UCO_EC .t,le UCOZUDZ:6V.
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Vay : O—6I—CIO67103 I= o€ —0’22'106'6—0124103
2 o 106710 ° 1067.10° 7"
(A).

Vi : I Y R,+R Yy 12 96.77k

b SR, R, TR, R, 012410°

P& hiéu chinh dugc dién 4p trén tu C ding bang OV sau 10.67ms va c6
kha ning di€u chinh di€n 4p rang cua & nhi€u kénh khac nhau ta chon :
R,=60k 1a dién tr& cO dinh, R,,=60k 12 bi€n trd di€u chinh.
Chon linh kién :
OP,: A741 cé cic thdng sO:
Uge= 3 22V; Ug= 15V; Ug= 30V; K,=5.10°% P,=100

mW;

t=55 125°C; I.= 25mA; E= 15V; Z.=60 ; Z.,,=300
K ;

s,

dt

D; : D-1001 c6 céc thong sO :
I=1A; U,,=200V; U=0,5V

5.Khau so sanh:
+Tn
K3 [H

R1

| — |

vao < L _F——

— Uhra
R2

R4 ]
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Pién dp vao: Uvao dugc dua vao cOng 4m khbi A4 .
Khi | Uy, — U, | = 0 thi trigd 13t trang thdi va ¢6 dau ra U,, 1a chuli
xung ch{ nhat.
+Néu (U, — U, ) >0 thi Ura = -0,8 Uvao
+Né€u (U, — U, ) <0 thi Ura = 0,8 Uvao

6.Khau tao dIén 4p chudn:

‘ +TUn Rx
R10 C2

R8 L {|

R] 11
~_ B ©1 ¢ m E7

A Al | = = e
4 . A2 - S
= 1 R9 D [as>—
R2(] R4 R5(] L
T
| | 1

Khau nay v&i dau vao 1a dién 4p dOng b0 sé€ cho & dau ra la xung
dién 4p chudn ( c¢6 dang nhu hinh v€) d€ dua vao dau clla mach tao
xung ring cUa.BGi vi, d€ tao ra dugc xung ring cUa c6 dang sau ,ta
can phai c6 thGi gian nap cla tu phdi that ngdn va thdi gian phéng
cUa tu dai.

Hoat dOng:

Khau nay gbm c6 hai khGi so sanh két hgp v6i mbt khGi vi phan

nhU hinh vé:

Dién dp déng bd ——| So sdnh Vi phin So sanh

Pién 4p dOng b dudgc so sanh v&i O(V) s€ tao thanh xung vuong . Sau d6
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qua mach vi phan 4p ra c6 dang nhu trén d6 thi sau d6 s€ qua b0 b0 so sanh

v0i U, d€ tao dugc xung 4p mong mudn dUa vio bd tao xung ring cUa.

7.Khéu tao PO rOng xung theo yéu cau:

Muc dich:

Sau khi tao dugc dién 4p ring cua va cho qua bl so sanh d€ tao duoc
xung vudng cho vi€c di€u khié€n thyristor nhung dd rOng xung qua 16n
so vOi xung can thi€t d€ di€u khién thi ta phdi ding cich nay dé€ tao
dugc xung c6 d0 rOng yéu cau.

Hoat ddng

Géc  dugc tao ra do sU ting gidm di€n dp di€u khi€n Ug nén dai
diéu chinh rOng nhat clla géc 12 0° 210°

Gid sU ta ¢6 dién ap ring cUa nhu hinh vé :

Sau khi so s4nh ta c6 xUng vuéng duong rOng qud ta mudn di€u chinh
d0 rOng d€ xung di€u khi€n chi rOng & mOt mUc nao dé thoi ta lam
nhU sau:

Cho Ug=Ugmin thi ta s& xac dinh dUgc ,..va ta cho Uy va di€n 4p ring
cUa qua b so sanh ta sé tich dugc phan xung can cat bo.

Ti€p d6 ta s€ cho phan xung di€u khi€n can cat bd va xung di€u khién
c6 d6 rOng trén qua mOt phan tU logic XOR thi ta s& c¢6 xung di€u
khién vGi d0 rOng yéu cau.

DO thi qua trinh:
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Vay ta di tao

1y
/

dugc =xung coé

d6 rOéng du 16n

| — — d€ md cic

thyristor.

xung cao tan:

]\\ [\!\ [\ 8.Khau phat
.* "™ | S . “-\_i_

| '

| I

a) Tac dung
Tao ra chum

xung cé tan sO rat
cao(3 diy ta choOn
I tdn s6 bang 10
o ' Khz).Chim  xung
nay dugc dua vao
cOng AND d€ tao
ra xung di€u khién

m@ cdc Tiristor
Ta dung vi mach CD4093 cUa hang FAIRCHILD
v0i cic thong sO sau diy d€ c6 th€ tao ducc xung chim cé tan sO

khodng 10kHz.
Tan sO xung ra c6 th€ dugc di€u chinh nhd thay d6i gid tri clla R,C
b)SA d0 nbi clia CD4093:
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Connection Diagram

Voo H

14 13

=
"

10 9 g

Top View

Vi mach nay bao gbm 4 Trigd Schmitt.
Ta dung n6 dé€ tao ra xung ch(r nhat c6 tan s6 10kHZ.Mach tao xung

doé nhuU sau:

Gated Oscillator

CONTROL

;C

Assume by + b == tpy +1tp)y then:
ty= RC In Vg
ty = RC in [V - Y-V - Vol
ty = RC in [ VT
1 1
Chie
T e NI op Vi)
My HVpn = V')

DO thi quan hé gilta Vpp, Vi+, Vi-:

Voo

CONTROL

Vour

o

Voo
ll"r;.

¥r-

o

Yoo
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Typical Transfer
Characteristics

1E 1 T I
—Vpp =15V _Jv_vrs
=
=R |
i
=
= k J
[
= v
1]
E 5
=
Your
ViN*
: vy -
1] 5 10 15

INPUT VOLTAGE (V)
Trong d6 Vr+, V- 12 hai nguGng 1at cUa trig0.
Theo dé tan sO xung s& quyét dinh bdi tich R.C.
Tra bang céc thong sO clla CD4093 ta ¢6 Vpp=5V,V+=3.3V,V-=1.8V
Ta s& dat dién dp Vpp vao dau di€u khién(CONTROL) cUa trigd.

1 1
Véy f= tl t2 RClIn (VT )(VDD VT
(Vi )Vp Vi

)
)
1

1
= (3.3)(5 1.8) =—— =10000Hz
RClIn
18G5 33) R.C.1,238

. 1
L. - @ 5
Tu do 'R'C_10000.1,238 =8,08.10

Chon R=100 va C=0.808 F.
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*Trong sO dO ta chdp hai dau control va dau con lai nhu hinh vé dé
tao mach dao ddng. PE mach nay dao ddng dugc thi ta phdi cdp ngudn

cho mach vao chan Vpp, Vs va nhU vay vdi cic thong sO thich hop ta

s& c6 mach dao dOng tao xung cé tan s6 10kHz.

B I Kenh digu khign 2 I—L}J T1
*}% i Kenh digu khign 3 I—@ T2

\—{ Kenh digu khign 4 |—|}|] T3
Cl | — Kenh diéu khidn 5 —F] ™
K |—{ Kénh diéu khién 6 }—L}J Ts

Phan tich hoat dOng cla so d0 hé thOng di€u khi€n cho b0 bi€n d0i
xung 4p xoay chi€u ba pha nham muc dich han ché dong khdi ddng liic
kh&i dOng dOng cO:
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SO d0 bao gbm sau kénh di€u khi€n,moi kénh dI€u khién viéc déng
m& mOt van nhat dinh tai nhitng thdi di€m thich hgp.

NguOn dién 4p 1udi sau khi qua may bi€n 4p thi s€ tao dugc 6 dién
4p hinh sin d0ng b0 1&ch nhau mOt géc 1a 60°.

Hoat ddng cUa mOt kénh nhu sau:

Kénh 1:

Pién dp dOng bd dugc dua qua bd so sanh v4i dién dp OV d€ tao
xung ch{f nhat,ti€p d6 dugc dua qua bO vi phan va mOt khau so sdnh d&€
tao dang xung ch{f nhat yéu cau,xung ch{t nhat nay dugc dua qua b0 tao
xung ring cUa,sau dé cho xung nay di qua bd so sanh vGi dién 4p bang Uy
dudgc cap bdi b0 tao dién 4p di€u khi€n,ta c6 xung chif nhat véi géc md

NhG Uy ma ta s& chinh duge  vGi d0 16n theo yéu cau va géc m3 nay
c6 th€ diéu chinh dugc nhO di€u chinh bi€n trd,cho qua mOt diot d€ 10c¢
18y phan duong cla dién 4p.Xung ra sé€ 14 xung ch{t nhat c6 d6 dai 16n
ma ta chi cdn xung c6 d0 dai bang 210°- ,do d6 ta s& phai thuc hién cat
xung,di€u d6 dugc thuc hién dé dang nhd viéc ta cho Ugmin d€ c¢é
va ta lai cho xung ch(t nhat Ung v&i .., va xung ch(f nhat vUa tao cho
qua mOt phan t& XOR va ta s& dugc xung ch{t nhat c6 dd rOng theo yéu
cau.Cho qua cting vGi xung chiim d&n mdt phan t&r AND.Xung nay sau dé
dudgc dua qua bd khuéch dai va khau bi€n ap xung d€ tao xung c6 d0 16n
theo yéu cau d€ c6 th€ mé dugc thyristor.
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CHUONG 4.
MO PHONG HOAT DONG CUA
HE THONG BANG SIMULINK

1.S0 d6 hé thong:

I I
Gah
e e WPIILTe

200K - 30V
0 Hz - 500 1pm
1 oun q._pm:
L
{2 A
ouE
{3 b Iz
m
o ous -
ThyTiDr SongSong [ag e Y . rate
i
- 15 e H
wal pha_deg
Miray] Lple m
L] WseEs
>t s T ] (- -
[ - Block Iy R - -
_ED— Spci o kEd Uretia s -
6P IkE Ge iR DT vl T
el .
- - - Mach hes
For ] Wa [Py \m@)w Measnement
Shp Lt | Demax
& OV ms L-L
Fphae Some Gah Mome ican_yke o
Ramp_Dat derap @
— — = [1d
- - - =il
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2.Cau tric cUa khoi thyistor song song ngUgc:

T connector

in1 gt
- m Outd
— ™[]
Thryristor
Scope T hyristard
k'lﬁl'a -
T connectard m a2
=
Outz
g m
Thyyristorz
Thyristor
ke Q a (i
m 1 [wilH
g
Out3
g m
Thyyristaord
Thyristars
Terminatord k.@_ a
Terminator
m q M-

3.Ké&t qua md phOng:
a.P0 thj dién dp di€u khi€n va dong dién pha A,dién 4p pha A:
PO thi trén 12 géc di€u khién
Dang géc di€u khi€n nhu hinh v&,lic khdi dOng cho géc nay ting
d€ gidm dién 4p va do d6 gidm dong di€n qua dOng cO sau d6 gidm géc
nay d€ ting dién 4p dat vao pha A sau khi khdi dOng.

DO thi dudi bao gdbm d0 thi dong qua van va di€n 4p pha lic khéi
dOng va sau khdi dOng.Ta thdy khi khGi dOng dong nay ting rat 16n nhung
nhd di€u chinh géc di€u khi€n ma ta da han ch€ dong qua van theo su
bi€n ddi cUa géc nay.Va sau khi khdi dOng khi di€n 4p pha ting trd 1ai thi
dong qua van di gidm va On dinh dan.
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KET LUAN \

Hoc ky vUa qua v&i sU gitip d8 tn tinh cUa thdy gido TRAN
TRONG MINH va cic thay gido trong b0 mdn tu d0ng hod XNCN em di
cO gang hoan thanh d6 4n mon hoc dién t( cong sudt vGi dé tai “thiét ké
b0 khdi dOng cho dOng co khong dOng bd ba pha” .Mdc du lic dau con
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b& ngd ,nhung dugc su' chi bdo tan tinh cla thdy gido TRAN TRONG
MINH, em di hoan thanh d6 4n ,c6 thém duoc nhi€u kinh nghiém quy
bdu trong thuc t& , ki€n thUc vé dién t& cong suat va cdc mon hoc khac
d€ sau nay c6 dU tu tin 1am cdc d6 4n khic ,gitip em:

- Hi€u dugc cdu tao , nguyén Iy hoat ddng clia bd bi€n dbi xung ap
xoay chiéu ba pha va Ung dung vao thuc té.

- Biét canh thiét k€ va tinh todn mach luc.

- Bi€t c4ch thi€t k€ va tinh toin mach di€u khién.

K&t qua md phdng cho thdy mach luc va mach di€u khi€n hoat
dOng tOt ddp Ung dugc nhiing yéu cau thuc t€ dat ra. Pi€u d6 ching td
tinh ding dan clUa mach da thi€t k€. K&t qud nay c6 thé 1a co s3 cho viéc
Ung dung d€ thi€t k€ mach trong thuc té.

Tuy nhién, do thOi gian ¢6 han va ki€n thlc cla em con han ché nén
d0 4n nay khong tranh khdi nhiing thi€u sét.

Em xin chin thanh cAm On thay gido TRAN TRONG MINH di tan
tinh hudng dan , gitp d& em trong sudt thoi gian 1am d6 4n d€ em hoan
thanh d0 4n nay.

Ha N6i Ngay 14 thang 12 nim 2003

Sinh vién thuc hién :PHAM VIET HONG
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