TRUONG PH CONG NGHE SAI GON ji BT LON: KY THUAT DIEN

CHUONG 1: TONG QUAN VE PONG CO KHONG
PONG BO BA PHA

1.1. KHAI NIEM CHUNG

D()ng co khong ddng bd 3 pha 13 may dién xoay chiéu ,lam viéc theo nguyén 1y cam tng
dién tlr , c6 toc do ciia rotor khac véi toc do tir truong quay trong may .

D()ng co khong ddng bd 3 pha dugc ding nhiéu trong san xuét va sinh hoat vi ché tao don
gian , gia ré , do tin ciy cao , van hanh don gian , hiéu suit cao , va gan nhu khong can bao
tri. Dai cong suat rat rong tir vai Watt dén 10.000hp . Cac dong co tir Shp trd 1én hau hét 1a 3
pha con dong co nho hon 1hp thuong 1a mot pha .

1.2. CAU TAO

Giéng nhu cac loai may dién quay khac ,dong co khong dong b ba pha gdm c6 cac bd phan
chinh sau :

+ phan tinh hay con goi 1a stato

+ phan quay hay con goi 1a roto

resolver stator assembly iransformer stator
resolver body assembly

rotor assembly

resolver rotor transformer rotor
stack assembly assembly

1.2.1. PHAN TINH ( hay STATOR ):

Trén stator ¢6 v& , 161 thép va day quéan

1.2.1.1. VO MAY :

Vs may c6 tac dung c6 dinh 15i thép va diy quan .Thuong vo may lam bang gang . Ddi véi
vO may c6 cong suat twong ddi 1on ( 1000 kw ) thudng dung thép tdm han lai lam vo may ,tiy
theo cach lam ngudi ,may va dang vé may ciing khac nhau .
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1.2.1.2.L.O1 THEP

|_5i thép 1a phan din tir . Vi tir truong di qua 18i thép 1a tir truong quay nén dé giam bt
t6n hao , 16i thép dugc 1am bang nhirng 14 thép k¥ thuat dién day 0,5 mm ép lai . Khi duong
kinh ngoai ciia 16i thép nhé hon 990mm thi dung ca tdm thép tron ép lai . Khi duong kinh
ngoai l6n hon tri sO trén thi phai dung nhitng tim thép hinh ré quat (hinh 1.2 ) ghép lai thanh
khoi tron .

M 3i 16i thép k§ thuat dién déu co
pha son cach dién trén bé mat dé
- ~ giam hao ton do dong dién xoay gy

- . nén Néu 16i thép ngén thi c6 thé

7 . ghép thanh mot khdi néu 15i thép
< ™. qua dai thi ghép thanh nhiing tim
p s ngan mdi tim thép dai tir 6 dén 8
Y la" “\ ‘[_\ [ 7 /—\ / / cm d3t cach nhau lem dé thong gi6
o / ,r } j cho tot .Mt trong cua la thép c6 s&

\ H { J u / [ ~ ranh dé dat day quan .
\, ~J { ( 1.2.1.3. DAY QUAN:

»J

Hinh 1.2 tdm thép hinh ré quat ,

Déy quén stator dugc dat vai cac
ranh cua 16i thép va dugc cach dién tot v6i 161 thép . Day quan phan Gng 1a phan day bang
ddng duoc trong cac ranh phan tng va lam thanh mot hoac nhiéu vong kin .Déy quan 1a bo
phin quan trong nhat cua dong co vi no truc tiép tham gia vao qua trinh bién d01 nang luong
tir dién ndng thanh co ning . Pong thoi vé mit kinh té thi gi4 thanh cua diy quan ciing chiém
ty 1€ kha cao trong toan b gia thanh cua may.

+ Cac yéu cau d6i v6i day quin bao gom :

- Sinh ra duoc mot stc dién dong can thiét co thé cho mot dong dién nhit dinh chay
qua ma khong bi nong qua mét nhiét do nhit dinh dé sinh ra mot moment can thiét déng thoi
dam bao dbi chidu tot

- Trigt de tiét kiém vat lidu , két cau don gian lam viéc chéc chdn an toan

- Day quan phan ung co the phan ra lam cac loai chu yéu sau :

+ Day quan x&p don va day quan xép phtrc tap
+ Day quan song don va day quan song phurc tap

s Trong mot s6 may cé 16n con dung day quan hdn hop d6 1a su két hop giira hai day quan
xEp va song .

1.2.2. PHAN OUAY ( hay ROTOR )

Phan nay gom 2 bo phéan chinh 13 161 thép va diy quan rotor:

1.2.2.1 LOI THEP :

Noi chung nguoi ta ding céac 1a thép k¥ thuat dién nhu ¢ stator 161 thép duogc ép truc tiép
lén truc may hodc 1én mot gid rotor cua may .Phia ngoai cia 14 thép c6 s€ ranh dé dat day
quan .
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1.2.2.2 DAY QUAN ROTOR:

Phan loai 1am hai loai chinh rotor kiéu day quén va roto kiéu 16ng sdc:

Loal rotor kiéu day quén : rotor kleu day quan (hlnh 1.3) cling glong nhu diy quén ba pha
stator va c6 cung sb cuc tir day quan stator .Day quin kiéu nay luon d4u hinh sao (Y ) va co
ba du ra ddu vao ba vanh trugt gdn vao truc quay rotor va cach dién véi truc .Ba chdi than cd
dinh va ludn ty trén vanh trugt nay dé dan dién va mot bién tro cling ndi sao nim ngoai dong
Co dé khoi dong hoic diéu chinh tde do .

Hinh 1.3 : rotor Kiéu diy quin

Rotor kiéu 16ng séc (hinh 1.4 ) : Gom cac thanh dong hodc thanh nhom dit trong rénh va
bi ngén mach bdi hai vanh ng'fm mach & hai dau .Voi dong co nho ,day quén rotor dugc dic
nguyén khdi gém thanh dan , vanh ngén mach, canh tan nhi¢t va canh quat lam mat .Cac
dong co cong sudt trén 100kw thanh dan lam bang dong dugc dit vao cac ranh rotor va gin
chat vanh ngén mach .

(a) (b) (d)

Hinh 14 Cdu tao rotor déng co khéng ddéng bé.
a) Day quén rofor léng soc ¢ Lai thép rofor d) Ky higu dong co frén so db
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1.2.3. KHEHO :

Vi rotor 1 mot khéi tron nén khe ho déu , khe ho trong méy dién khong dong bo rat nho
(tr 0,2mm dén 1mm trong may dién ¢ nho va vira ) dé han ché dong dién tir hoa lay tir ludi
Va0 ,va nhu vy c6 thé lam cho hé sd cong suét cia mdy ting cao .

1.3. NGUYEN LY LAM VIEC PONG CO KHONG PONG BO BA PHA
1.4.

Khi c6 dong dién ba pha chay trong diy quin stato thi trong khe hd khong khi suat hién
tr trudng quay véi toe do ng; = 60f/p (f1 13 tan sb ludi dién ; p 14 s6 cip cuc ; toe do tir truong
quay ) .Tir trudng ndy quét qua diy quan nhiéu pha tu ngan mach nén trong day quan rotor co
dong dién I> chay qua . Tur thong do dong dién nay sinh ra hop voi tir thong cua stator tao
thanh tir thong tong ¢ khe hé . Dong dién trong day quan rotor tac dung voi tur thong khe ho
sinh ra moment . Tac dyng d6 c6 quan h¢ mat thiét voi toc do quay n cia rotor . Trong nhiing
pham vi toc d khac nhau thi ché do 1am viéc ctia may ciing khac nhau . Sau déy ta s& nghién
ctru tac dung cua chung trong ba pham vi toc do .

Hé s truot s cua may :

ni-n - Q-Q

§= — =
nq Q1

Nhuvaykhinznl this=0, conkhi n=0this=1;khin>nl,s <0 varotor quay
nguoc chiéu tir truong quay n< 0 this > 1 .

(a) (b) (c)

Hinh 1.5 Qua trinh tao moment cda mdy dién khdng ddng bé

1.3.1 ROTOR QUAY CUNG CHIEU TU TRUONG NHUNG TOC PO n<n; (0<s<1)

Gia thuyét vé chiéu quay n; cua tir tru’(‘)’ng khe h¢ @ va cia rotor n nhu hinh 1.5a .Theo
qiu tac ban tay phai , xac dinh dugc chiéu sic dién dong E, va I ; theo quy tac ban tay trai ,
xac dinh dugc luc F va moment M . Ta thay F cung chidu quay ciia rotor , nghia 14 dién nang
dua t6i stator , thong qua tir truong da bién ddi thanh co ning trén truc quay rotor theo chidu
tir truong quay n; , nhu vay dong co lam viée & ché do dong co dién .
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1.3.2 ROTOR QUAY CUNG CHIEU NHUNG TOC PO n>n; (s<0).

Dung dong co so cAp quay rotor ciia may dien khong dong bd vuot toc do dong bd n > ny
Luc d6 chiéu tur trudng quay quet qua day quén rotor s& nguoc lai , strc dién dong va dong
dién trong day quén rotor cling d6i chiéu nén chiéu nén chiéu cua M ciing nguoc chiéu n; ,
nghia 13 ngugc chiéu véi rotor , nén d6 13 moment ham (hinh 1.5b ).Nhu vy may da blen co
ning tac dung 1én truc dong co dién ,do dong co so cip kéo thanh dién ning cung cip cho
ludi dién ,nghia 1a dong co 1am viéc & ché do may phat .

1.3.3. ROTOR QUAY NGUOC CHIEU TU TRUONG n<0 (s> 1)

Vi nguyén nhan nao d6 ma rotor ciia may dién quay nguoc chiéu tir trudng quay hinh 1.5c¢
, lac nay chiéu cua strc dién dong va moment gidng nhu & ché 46 dong co .Vi moment sinh ra
nguoc chidu quay véi rotor nén cé tac dung him rotor lai . Truong hop ndy may vira liy dién
nang & ludi dién vao , vira Iy co ning tir dong co so cip .Ché do 1am viéc nay goi 1a ché do
ham dién tur .

1.4. CAC PUONG DAC TiNH CUA PONG CO KHONG DONG BO

Dic tinh téc do n=F(Py) n 7
Theo cong thirc hé sb truot ,ta c6 : 1 1 / /
n=ni(1-s) | 1AL
, P . an ~

Trong d6 : s =_% Khi dong co khon 8
& P’ ng 9 cosol | .
tai Pey << Pdt nén s~ 0dong co di¢n 0
quay gan toc do dong bd n~ n; .Khi s \_,{[

tang tai thi ton hao dong ciing ting Ién # \ 1
/[//, M, |

4
n giam mat it , nén dudng dac tinh tde
d6 1a duong dbc xudng . 2 + —1=
Dic tinh moment M=£(P,) 0 ‘ .
Ta c6 M = f{(s) thay dbi rat nhiéu g 1
.nhung trong pham vi 0 < s < sy, thi
duong M = f(s) gan gidng duong Hinh 1.6 Pic tinh lam viée eda MK
thang ,nén M; = f(P;) dudng thang
qua géc toa do.
Dic tinh hieu sudt n =1(P,)
Ta c6 hiéu suat ciia may dién khong dong bo :

n=_"r2_100%
P,+> P
>P tong tép hao, nhung & day chi c6 ton hao dong thay d6i theo phu tai con cac ton hao khéac
la khong doi .

[ 5]

Dic tinh he s cong suit cosq = f(Py) .
Vi dong co luon ludn nhan cong suat phan khang tir ludi .Liic khong tai cose rat thip thudng
< 0,2 .Khi c6 tai dong dién I, tang I€n nén cose cling tang .

1.5. CAC PHUONG PHAP KHOI PONG PONG CO KHONG PONG BO BA PHA
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1.5.1. PHUONG PHAP BOI DPAU DAY QUAN

Trong qué trinh van hanh dong co dién khi khoi dong chung ta can quan tim dén hai van
de
* Giam thip dong dién khoi dong(qua hé thong daydan chinh vao ddy quan stato dong co )
ngay thoi diém khoi déng
* Phuong phéap giam thip dong dién khoi dong thuc chét 1a giam thap dién 4p cung cap vao
dong co tai thoi diém khoi dong . Theo 1y thuyét ching ta c6 duoc quan hé :moment ( hay
ngau lyc) khoi dong ty 1€ thuan véi binh phuong gid tri dién ap hiéu dung cap vao dong co
,nhu vay giam gia tri dong dién khai dong dan t6i hau qua giam thap gia tri cia moment khoi
dong.
Trong thuc té cac bién phap giam dong khoi dong c6 thé chia lam hai dang nhu sau
* Giam dién ap ngudn cap vio day quén stato bang phuong phap : bién ap giam ap ,hay lip
dit cac phin t¢r han 4&p(ciu phan ap)dung di€n tro6 hay dign cam
+ Sir dung bo bién 601 dién &p xoay chleu 3 pha,dung linh kién dién tir diéu chinh thay d01

dién ap hiéu dung ngudn ap 3 pha cap vao dong co .Hé thong khoi dong nay duge goi 1a
phuong phap khéi dong mén (soft start) cho dong co

Cac phuong phap ra day trén stato cua dong co khong déng bo 3 pha
> Pong co 3 pha 6 dau day ra ( ddu van hanh theo mot trong hai cdp dién 4p ngudn 3 pha
tuong ing so voi so do ddu Y hay A
> Pong co 3 pha 9 dau diy ra ( dau van hanh theo mot trong hai phuong phap : dau Y ndi
tiép — Y song song , Anbi tiép -/ song song . )
> Pong co 3 pha 12 dau day ra (d4u van hanh theo mot trong bdn cdp dién ap ngudn 3 pha
tuong tng v4i mot trong so do ddu day Y ndi tiép , Y song song ,
Anbi tiép ,/\ song song )

1.5.2. GIAM DONG KHOI BPONG DUNG DIEN TRO GIAM AP CAP VAO DAY QUAN

M ot trong cac bién phap giam ap 1a ddu ndi tiép dién tr& Rmm vé6i bd diy quan stator tai
ltac khoi dong .tac dung cia Rmm trong truong hop nay la lam gidm ap dat vao tung pha day
quan stator .

Tuong tu nhu phu:orng phap ddi so d6 dau day dé giam dong khai dong phuong phap gidm
ap cap vao day quan stator cting lam giam moment m6 may . Do tinh chat moment ti 1¢ binh
phuong dién ap cap vao dong co . thuong ching ta chon cac cap giam ap : 80 % ,64% , 50%
cho dong co .Tuong trng voi cac cap giam ap nay ,moment mo may chi khoan 65% ;50% va
25% gi4 tri moment m& may khi cip nguon tryc tiép bang dinh mirc vao day quan stator .

1.5.3. GIAM DONG KHOI DPONG DUNG DIEN CAM GIAM AP CAP VAO DAY QUAN:

Trfmng hop nay dé giam ap cip vao dy quén stator tai lic khoi dong .Chung ta dau ndi
tiép dién cam ( c6 gia tri dién khang )Xmm v&i diy quan stator .

Do tinh chét moment ti 1 binh thudng dién ap cp vao dong co, thuong chung ta chon cac
cap giam ap : 80%, 64%, va 50% cho dong co .Tuong tng voi cac cap giam ap nay , moment
m¢ may chi con khoan 65%, 50%, va 25% gia tri moment m¢ may khi cap nguon truc tiép
bang dung dinh mirc vao day quan stator .
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1.5.4. GIAM DONG KHOI PONG DUNG MAY BIEN AP TU NGAU GIAM AP :

Vi cac phuong phép gidam dong m¢é mady dung Rmm hay Xmm,dong dién m¢ may qua
day quin ciing chinh la dong dién qua day ngudn . Khi st dung bién 4p giam 4p dit vao day
quan stator lic khoi dong ,dong dién mé may qua day quéan giam thip .Nhung dong dién nay
chi xut hién phia thi cip bién ap con dong dién qua day ngudn chinh 1a dong qua so cép bién

ap.
V6i bién 4 ap giam ap, dong dién phia so cip sé c6 gia tri thap hon dong dién phia thi cap.
Tom lai khi dung may bién ap giam ap dé giam dong khdi dong , dong dién md may qua day
ngudn s& thap hon dong dién mé may khi dung phuong phap giam dong véi Rmm hay Xmm.
K hi ding bién ép giam ap dé giam dong khoi dong thoi gian hoat dong ciia may bién ap
ton tai rat ngan ; chung ta c6 thé st dung mot trong cac dang bién ap ty ngiu sau :

+ Bién 4p tu ngau loai 3 pha 3 tru
+ Bién 4p tu ngiu 3 pha do .

Tu’ong ty truong hop da néu trong cac danh muc trén , may bién ap giam ap duogc bd tri
nhiéu cap dién ap ra tuong tng véi cac mic 80%, 64% va 50% gia tri moment mé mdy truc
tiép chi con khoan 65%, 50%, 25% gia tri moment md may truc tiép (khi cip ngudn truc tiép
bang dung dinh mirc cip vao stator ).

1.6. PONG CO 3 PHA ROTOR LONG SOC 9 DAU DAY:

1.6.1.PHUONG PHAP RA DAY:

Vsi phuong phap ra 9 dau, chiing ta c6 hai truong hop :
+ Pong co ra 9 dau van hanh theo so d6 dau Y ndi tiép hay Y song song.
+ Ddng co ra 9 dau van hanh theo so d6 dau A noi ti€p hay A song song.

So dd lien két cac phase ddy quin cho mdi trudng hop néu trén hoan toan khac biét;
chung ta khao st timg trudng hop nhu sau. Trong hinh 1.7 ;1.8 ; 1.9 chung ta khoa sat so do
nguyén 1y ctia so d6 ra day, cac so do ddu diy van hanh theo dang Y nbi tiép hay Y song
song. Trong hinh 1.10; 1.11; 1.12 dung dé khao sat so do nguyén 1y cua so do ra day, cac so
dd dau day van hanh theo dang A ndi tiép hay A song song.

Hinh 1.7 : So d6 nguyén Iy ciia cac diu diy ra va bang bd tri cac dau diy ra cia dong
co 3 pha 9 ddu (ddu Y ndi tiép, Y song song ).
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BANG BO TRIi 9 DPAU DAY

Trong hinh 1.7: Mdi pha day quin dugc tach thanh 2 nira, lién két 3 nira pha cta 3 pha ta
c6 nira by day dau Y va 3 ntra pha ro1, tong cong la 9 dau ra day ; di€m trung tinh ctia nira bd
day dau Y khong dua ra ngoai.
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Hinh 1.8 : so' @6 ddu day theo dang Y ndi tiép ciia dong co 3 pha ra 9 diu day
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L1 L2 L3 1 L1

1 > Udm pha
8 ©

Uaay Y/IIY

L3

Hinh 1.9 : so' @6 d4u day dang Y song song ciia dong co 3 pha ra 9:

+ Khi dong co Y ndi tiép dé van hanh :
UdéyY = \/§ -Udmpha

+ Khi dong co dau Y song song dé van hanh :

_ ~3ud mpha

Udayviry = — 5

+ Tt cac quan h¢ trén chiing ta rut ra nhan xét nhu sau .
Udayy = 2.Ugayviry
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