Chwong 2.Diéu khién déng co kdb ba pha

Chwong 2. PIEU KHIEN PONG CO KHONG PONG BOQ BA PHA

Muc tiéu
Sau khi hoc xong chwong nay sinh vién cé thé:

- Gidi thich dwoc nguyén Iy lam viéc mach dién diéu khién dong co kdb ba pha;

- Tom tdt dwoe nguyén Iy lam viéc mach dién diéu khién déng co kdb ba pha dang so
do cay;

- Thiét ldp duoc so dé mach dién co ban diéu khién déng co kdb ba pha;

- Phan tich duwoc hu hong ciia mach dién diéu khién dong co kdb ba pha.
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Chwong 2.Diéu khién déng co kdb ba pha

2.1 PIEU KHIEN PONG CO KPB BA PHA ROTOR LONG SOC

Diéu khién mot hé thdng truyén dong c6 mot dong co hay nhiéu dong co, cac dong
co ndy c6 nhiéu trang thai hoat dong khac nhau nhu quay thuan, quay nguoc, diéu chinh tbc
d6, han ché dong khai dong, cac dong co co phdi hop khéng ché voi nhau trong qua trinh
khoi dong va dimg ham...can phai str dung cac thiét bi, khi cu nhu contactor, bién tan role
trung gian, role thoi gian, role nhiét, role téc do... két hop v6i nut nhin, cong tic hanh
trinh, cam bién ...dé diéu khién hé théng truyén dong trén. Thiét bi st dung trong mach diéu
khién co cong suit nho nhung diéu khién mach dong luc c6 cong suét 16n. Cac mach dién
diéu khién trinh bay duéi day ding cac thiét bi, khi cu trén dé diéu khién dong co kdb ba
pha.
2.1.1 Mach khéi dong truc tiép dong co ba pha

Khéi dong truc tiép dong co ba pha c6 déc diém 1a thoi gian khoi dong nhanh,
moment khoi dong 16n, so d6 mach dién diéu khién don gian. Tuy nhién do khoi dong truc
tiép nén dong dién khai dong 16n Ika = (4 + 7) lamde s& anh huong dén dién ap cua ludi dién,
do do phuong phap nay chi st dung dbi voi dong co o cong suat nho va cong sut cua dong
0 Paong co < 10 % Piyei dien €ONQ sudt ctia ngudn dién.
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Hinh 2 — 1: Mach khdi dong truc tiép dong co ba pha
2.1.1.1 Gi6i thiéu mach dién

Mach déng lwe: Dong co ba pha M (Motor), dong co nay cé thé ddu hinh Y hay A
dé phu hop véi dién ap ludi dién. Ba tiép diém chinh cua contactor K dugc diéu khién boi
cudn day contactor K.

CB(Circuit Breaker) ba pha dung dé déng cit va bao vé su cd ngin mach cho toan
mach dién.

Ba phan tir d6t nong cta role nhiét OL(Overload) phdi hop véi tiép diém OL trén
mach khién dé bao vé qua tai cho dong co M.

Mach diéu khién: Cudn day va cac tiép diém phu cia contactor K phdi hop véi nat
nhan Start ¢ khai dong dong co M. Nut nhan dirng khan cdp EM (Emercency stop) hay nit
dimg thong thudng Stop dung diéu khién cat dién qua cudn ddy contactor K dé dimg dong
co M.
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Chwong 2.Diéu khién déng co kdb ba pha

Tiép diém cua role nhiét OL(Overload) duoc diéu khién boi cac phan tir d6t néng OL
trén mach dong luc, tiép diém nay tac dong khi c6 su ) qua tai trén mach dong luc.

Céu chi F(Fuse) bao vé sy ¢b ngan mach cho mach diéu khién.
2.1.1.2 Nguyén ly lam viéc

DPong CB ba pha, nhan nat Start(7, 9), tiép diém cua nut Start (7, 9) tiép xtc, c6 dong
dién chay qua cudn day contactor K(9, N), dong dién di theo duong (Cy, 1, 3,5,7, 9, K, N),
tiép diém K(7, 9) déng lai dé duy tri dién cho cudn day contactor K(9, N) khi budng nat
nhan Start(7, 9) ra, trén mach dong luc cac tiép diém K(A1, A2), K(B1, B2), K(C1, C2)
dong lai, cap dién ba pha cho dong co M, dong co M hoat dong.

_ An Start(7, 9)

¢Bong CB 3 pha
9 P 1 Iyc dd 16n

Ti€p diém Start(7, 9)
ti€p xuc

C6 dong dién chay qua
cudn day contactor K(9, N) [~ T

O

Tiép diem K(A1, A2), Tiép diém K(7, 9) J
K(B1, B2), K(C1, C2) dong lai
déng lai

ib

Pong co M cép
dién, hoat déng

Hinh 2 — 2: So dd cay tom tit nguyén 1y khai dong truc tiép dong co ba pha
pong cd M dang _ An Stop(5, 7)
hoat dong “| 1 luc dd Ién

Ti€p diém Stop(5, 7)
hé ra

Cubn day contactor K(9, N)
mat dién =" —“

Tiép diém K(A1, A2), K(B1, B2), Tiép diém K(7, 9)
K(C1, C2) hé ra hé ra

L

Pbong cd M dung

Hinh 2 —3: So dd cay tom tit nguyén 1y diéu khién dimg dong co ba pha
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DPong co M dang hoat dong, mudn dimg dong co M thi nhan nat Stop(5, 7) khi do
tiép diém cua nat nhan Stop(5, 7) ho ra, cudn diy contactor K(9, N) mat dién, tiép diém
K(7, 9) mo ra, trén mach dong luc céc tiép diém K(Al, A2), K(B1, B2), K(C1, C2) ho ra,
ngat dién ba pha vao dong co M, dong co M ngung hoat dong.

Trong qua trinh dong co hoat dong néu co su cb can ngit dién khan cap thi tac dong
vao nit nhan EM(1, 3), tiép diém EM(1, 3) hé ra 1am cudn day contactor K(9, N) mat dién,
tiép diém K(7, 9) mo ra, trén mach dong lyc céc tiép diem K(Al, A2), K(B1, B2), K(CI,
C2) hd ra, ngat dién ba pha vao dong co M, dong co M ngung hoat dong, khi d6 mach dong
lyc va mach diéu khién cach ly khoi ngudn dién. Sau khi khéc phuc s ¢d xong, van hanh lai
can tac dong xoay nit nhadn EM(1, 3) theo chiéu miii tén trén nut nhan dé tiép diém EM(1,
3) phuc hoi dong lai.
2.1.1.3 Bao vé€ mach dién va dong co

Trén mach dong luc khi c6 su cd ngan mach xdy ra, dong ngan mach (16n gap vai
chyc 1an so dong dinh mirc cia CB ba pha) chay qua hai hay ba cudn dong cia CB ba pha,
Iy dién tir do dong ngan mach tao ra trong role dong 16n, lyc dién tir ndy thang luc phan 10
X0 ctia role dong lam moc an toan cua CB ba pha tac dong, mo ba tiép diém ctia CB ba pha,
ngat ngudn ba pha vao dong co.

Pong co ba pha dang hoat dong néu tai dit 1én truc dong co ting, hay dong co dang
hoat dong ma ludi dién dat vao dong co mat mot pha hodc dong co dang kéo phu tai khong
d6i nhung do dién 4p ngudn giam nhiéu so vdi dién ap dinh mic ctia dong co. C4C trudong
hop dé cap trén dong co bi qua tai, néu dong dién qua tai chay qua cac phan tir d6t nong cta
role nhiét OL(A2, A3), OL(B2, B3), OL(C2, C3) dat dén dong tac dong cua role, s& phat
sinh ra lugng nhiét (Q = RI%), sau thoi gian At phat nhiét lam thanh ludng kim trong role
nhiét OL gidn nd cong tac dong tlep diém role nhi¢t OL(3, 5) trén mach dleu khién mo ra,
lam cudn day contactor K(9, N) mat dién, tiép diém K(7, 9) va cac tiép diém dong luc
K(Al, A2), K(B1, B2), K(Cl, C2) h¢ ra, dong co dugc cat khoi nguon ba pha.

Trén mach diéu khlen néu co su c6 ngan mach xay ra, dong ngan mach (16n rat nhiéu
1an so dong dinh mirc cta cu chi) chay qua cau chi, trén day chi phat sinh luong nhiét c6
gia tri Q = RI%t lam day chi chay va dut, loai mach diéu khién ra khéi nguon dién.

2.1.2 Mach khéi dong truc tlep dong co ba pha co dao chiéu quay

Trong thuc té diéu khién déng mé ctra cong cua cong ty, truong hoc, nang ha thang
may cua toa nha, nang ha tai trong trong palang, cau truc, thuc hién tién ren phai va ren trai
trong may tién... nguoi ta su dung dong co ba pha dé 1am truyén dong chinh, dong co nay
duogc diéu khién quay hai chiéu (chiéu thuan va chiéu nguoc).

Nguyén tic dao chiéu quay dong co ba pha la dao chiéu tir truong quay do bod day
stator tao ra. Pé thuc hién viéc nay can c6 thiét bi (cau dao dao ba pha hay mach diéu khién
c6 hai contactor) dé dao thir tu hai trong ba pha ngudn cp cho bo day stator ctia dong co ba
pha.

Co hai phuong phap dao chiéu quay dong co ba pha la dao chiéu quay gian tiép va
dao chiéu quay truc tlep Phuong phéap déo chiéu quay gian tiép dong co ba pha ap dung cho
cac dong co co cong suat 16n, dong co kéo tai nang, tai c6 quan tinh 16n. Phuong phap dao
chiéu quay tryc tiép dong co ba pha ap dung cho cac dong co c6 cong suit nho, dong co kéo
tai nhe, tai c6 quan tinh nhd.
2.1.2.1 Mach dao chiéu quay gian tiép dong co ba pha
2.1.2.1.1 Giéi thiéu mach dién
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Hinh 2 — 4: Mach khai dong déo chiéu quay gian tiép dong co ba pha

Mach dong luc gdm c6 dong co ba pha M. Ba tiép diém chinh cua contactor Kt
diéu khién boi cudn day contactor Kr. Ba tiép diém chinh cta contactor Kn diéu khién bai
cudn day contactor Kn.

CB ba pha dung dé dong cat va bao vé su cd ngan mach cho toan mach dién.

Ba phan tir d6t nong ciia role nhiét OL trén mach dong luc phdi hop véi tiép diém
role nhiét OL trén mach diéu khién dé bao vé qué tai cho dong co M.

Mach diéu khién gdm c6 cudn day va céc tiép diém diéu khién cua contactor Kt phdi
hop voi nat nhan don Startr dé diéu khién dong co M quay thuan. Cudn day va céc tiép
diém diéu khién cua contactor Ky phéi hop véi nat nhan don Starty dé diéu khién dong co
M quay nguoc.

Nut nhan dirng khan cap EM hay nit dimng thong thudng Stop dé diéu khién cat dién
qua cudn ddy contactor Kt hodc Kn dé dimg dong co M.

Tiép diém cua role nhiét OL dugc diéu khién bdi ba phan tir dot nong OL trén mach
dong luc, tiép diém nay tac dong khi co qua tai trén mach dong lyc.

Céu chi F bao vé su ¢d ngin mach cho mach diéu khién.
2.1.2.1.2 Nguyén ly lam viéc

Diéu khién dong co M quay chleu thuin: Dong CB ba pha, nhin nut Startr(7, 9),
tiép diém ctia nat nhan Startr(7, 9) tiép xuc, c6 dong dién chay qua cudn diy contactor
Kr(11, N), dong dién di tir (C1, 1, 3, 5, 7, 9, 11, K1, N), tiép diém Kr(13, 15) mé ra, tiép
diém K1(7, 9) dong lai duy tri dién chay qua cudn day contactor Kr(11, N) khi tha nut nhin
Startr(5, 7) ra, dong thot trén mach dong luc cac tiép diém chinh K1(A1, A2), K1(B1, B2),
Kr(C1, C2) dong lai, cip dién ba pha vao dong co M, dong co M quay theo chiéu thuan.
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An Start(7, 9)

Bong CB 3 ph :
6ng CB 3 pha 1 luc da 16n

Ti€p diém Start(7, 9)
ti€p xuc

C6 dong dién chay qua cudn

day contactor KT(11,N) [~ — — — _“
Tiép diém KT(13, 15) \
hé ra, ngan contgctor Tiép diém KT(A1, A2), Tiép diém KT(7, 9) J
KN khdng c6 dién KT(B1, B2), KT(C1, C2) déng lai dong lai

Dong cd M cap dién,
quay chiéu thuan

Hinh 2 — 5: So d6 cdy tom tat nguyén 1y diéu khién dong co M quay chiéu thuan

Diéu khlén dong co M quay chiéu ngwoe: Gia sir trudc d6 dong co dang quay
chiéu thuan, can quay chiéu nguoc phai tac dong nut Stop(5 7) tiép diém nat nhan Stop(5,
7) ho ra cudn day contactor KT(ll N) mat dién, cac tiép diem K+(7, 9) va KT(Al A2),
Kr(B1, B2), K7(Cl1, C2) m¢ ra ngat dién ba pha vao dong co, dong thot tiép diém Kr(13,
15) déng lai. Nhan nut Startn(7,13), tiép diém nat nhan Startn(7,13) tiép xuc, co6 dong dién
chay qua cudn day contactor Kn(15, N), dong dién di tir (C1, 1, 3, 5, 7, 13, 15, Kn, N), tiép
diém Kn(9,11) mo ra, tiép diém Kn(7,13) dong lai duy tri dién cho cudén ddy contactor
Kn(15, N) khi tha nut nhan Startn(7,13) ra, trén mach dong luc cac tiép diém Kn(Al, C2),
Kn(B1,B2), Kn(C1,A2) dong lai, hai trong ba pha ciia ngudén dua vao dong co dao thir ty,
dong co M quay chiéu ngugc.

Dirng ddng co M: Gia st dong co M dang quay chiéu ngugc, mudn dimg dong co M
thi nhan nat Stop(5,7), tiép diém cta nut nhan Stop(5,7) hé ra, cudn day contactor Kn(15,
N) mét dién, tiép diém Kn(7,13) mé ra, tiép diém Kn(9,11) dong lai, trén mach dong luc cac
tiép diém Kn(Al, C2), Kn(B1, B2), Kn(C1, A2) ho ra ngit dién ba pha vao dong co M,
dong co M ngung hoat dong.

Poéng co M dang An Stop(5, 7)
quay ngugc 1 lyc da 16n

Tiép diém Stop(5, 7)
hé ra

Cudn day contactor

KN(15, N) matdien [ — —  — —‘
Tiép diém KN(A1, C2), Tiép diém KN(7, 13) J
S— KN(B1, B2), KN(C1, A2) hé ra hé ra
Tiép diém KN(9, 11)
dong lai

Pong co M duing

Hinh 2 — 6: So d6 cdy tom tit nguyén 1y diéu khién dirng dong co ba pha
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2.1.2.1.3 Bao vé mach dién va dong co

CB ba pha dé dong cit va bao vé su ¢b ng.’fm mach cho toan bo mach dién.

Mach dong luc co lép cac phén tir dot nong cua role nhiét OL, mach diéu khién co
lap tiép diém role nhiét OL, néu dong co bi qua tai, dong dién qué tai chay qua cac phan tur
d6t nong cua role nhiét OL(A2, A3), OL(B2, B3), OL(C2, C3) dat dén dong tac dong cua
role, s& phat sinh ra lwong nhiét lam thanh ludng kim gian né cong tac dong tiép diém role
nhiét OL(3, 5) trén mach diéu khién mé ra, 1am cudn day contactor K1 hay contactor Ky mat
dién, cac tiép diém diéu khién va dong luc cua contactor Kt hay contactor Ky hé ra, cét
ngudn ba pha vao déng co M.

Cau chi F lép trén mach diéu khién dé bao vé su cb ngén mach cho mach diéu khién.

Trén mach diéu khién c6 lap hai tiép diém thuong dong khoa chéo 1dn nhau Kn(9,
11) va Kr(13, 15) dé ngan ngtra hai cudén day contactor Kt va Ky khong c6 dién dong thoi
tranh sy cd ngdn mach hai pha trén mach dong lyc. Ngoai ra dé ngan ngira hai contactor Kt
va Kn khong dién dong thoi nguoi ta con sir dung contactor kép co bo khoa co khi cho phép
mot thoi diém chi mot contactor hoat dong.
2.1.2.2 Mach dao chiéu quay true tiép dong co ba pha
2.1.2.2.1 Giéi thiéu mach dién
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Hinh 2 — 7: Mach khéi dong déo chiéu quay truc tiép dong co ba pha

Mach dong luc va mach diéu khién gibng mach ddo chiéu quay gian tiép dong co ba
pha. Tuy nhién mach diéu khién ding hai niit nhan kép Startr va Starty (mach ddo chiéu
quay gian tiép dung hai ntit nhan don). Hinh 2.5a 1a mach déo chiéu quay truc tiép dong co
ba pha.
2.1.2.2.2 Nguyén ly lam viéc

Diéu khién dong co M quay chiéu thuin: Pong CB ba pha, nhén nat Startr(7, 9),

tiép diém thuong dong cua nut nhan Startr(15, 17) mé ra, tiép diém thudng hé cta nit
nhan Startr(7, 9) tiép xtc, c6 dong dién chay qua cun day contactor K1(13, N) dong dién
ditir (Cy, 1, 3,5, 7, 9, 11, 13, K7, N), tiép diém K+(17, 19) mo ra, tiép diém K1(7, 9) dong
lai duy tri dién chay qua cudn day contactor Kt khi tha nat nhan Startr(7, 9) ra, dong thoi
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trén mach dong luc cac tiép diém chinh Kt(Al, A2), K+(B1, B2), K1(C1, C2) dong lai, cp
dién ba pha vao dong co M, dong co M quay theo chiéu thudn.

Piéu khién dong co M quay ngwoc: Gia st truée d6 dong co dang quay chiéu
thudn, cin quay chiéu nguoc phai nhan nut Startn(9, 11) khi do tiép diém thuong dong cua
nat nhén Startn(9, 11) ho ra, ‘cudn day contactor Kr(13, N) mat dién, tiép diém Kr(7,9) mo
ra, trén mach dong luc cac tlep diém Kr(Al, A2), Kr(B1, B2), Kr( C1, C2) mé ra, cat nguon
ba pha dat vao dong co M; dong thoi tiép diém Kr(17, 19) dong lai ket hop véi tiép diém
thuong ho Startn(7, 15) tiép xuc, cudn day contactor Kn(19, N) ¢6 dién, dong dién chay theo
duong (Cy, 1, 3, 5, 7, 15, 17, 19, Ky, N), tiép diém Kn(11, 13) mo ra, tiép diém Kn(7, 15)
dong lai dé duy tri dién cho cudn day contactor Kn(19, N) khi tha nut nhan Startn(9, 11) ra,
trén mach dong luc cac tiép diém Kn(Al, C2), Kn(B1, B2), Kn(C1, A2) dong lai, hai trong
ba pha cta ngudn dua vao dong co dao thir tw, dong co M quay chiéu nguoc.

. An Startn(9,11)
bong CB 3 pha -
1 lyc di I16n

Ti€p diém Startn(9, 11)
Tiép diém Startn(7, 15) hé ra
ti€p xuc

C6 dong dién chay qua cudn

day contactor KN(19,N) [~ — — ]
Tiép diém KN(11, 13) \ “
hé ra, ngan contactor Tiép diém KN(A1, C2), Ti€p diém
KT khong c6 dién KN(B1, B2), KN(C1, A2) dong lai KN(7, 15)
déng lai

Pong co M cép dién,
quay chiéu ngudgc

Hinh 2 — 8: So d6 cdy tom tat nguyén ly diéu khién dong co M quay chiéu nguoc

‘Diurng dong co M: Gia st dong co M dang quay chiéu thuan, muén dimg dong co M
thi nhan nut Stop(5, 7) khi do tiép diém cua nut nhan Stop(5, 7) ho ra, cudn day contactor
Kr(13, N) mat dién, tiép diém K+(7, 9) mé ra, tiép diém Kr(17, 19) dong lai, trén mach
dong luc cac tiép diém K1(Al, A2), K1(B1, B2), Kt(C1, C2) hé ra, ngit dién ba pha vao
dong co M, dong co M ngung hoat dong.
2.1.2.2.3 Bao vé€ mach dién va dong co

Mach bao v¢ dong co ba pha dao chiéu quay truc tlep giéng mach bao vé dong co ba
pha dao chiéu quay gian tiép. Tuy nhién trén mach diéu khién ngoai hai tiép diém khoa chéo
Kr(17, 19) va Kn(11, 13) con c6 hai tiép diém Startt(15, 17) va Startn(9, 11); hai tiép diém
nay ciing gitp khéa hai contactor Kt va Ky khong c6 dién cing mot thoi diém Ilc tac dong
nat nhan Startr hay Starty.
2.1.2.2.4 Phén tich hw héng mach dién dio chiéu quay truc tiép dong co ba pha

Trudc khi phan tich hu héng mach dién c6 mdt s0 gia dinh sau:

Nt nhan don thudng dong do dién tré hai dau nat 4n 13 0 Q; néu tac dong nat 4n do
dién trd hai dAu nat 4n 14 oo Q = Nt nhan tt.

Nut nhan don thudng hd do dién tré hai ddu nut 4n 13 o Q; néu tac dong nat 4n do
dién trd hai dau nat 4n 12 0 Q = Nt nhan tt.
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Cudn day contactor c6 gia tri Rett = 500 Q 1a tot; néu gia tri Ret = 0 Q cudn day bi

chép vong day (cudn day bi chay); néu gia tri Rex = o0 Q cudn day bj dut.

Po dién tro tiép diém thuong dong cua contactor co gla tri 0 Q; néu tac dong vao
contactor (151 thép dong) do dién trg hai dau tiép diém oo Q =Tiép diém tot.

Do dién trd tiép diém thuong hd cua contactor ¢ gia tri oo Q; néu tic dong vao
contactor (151 thép dong) do dién trg hai dau tiép diém 0 Q =Tiép diém tot.

B0 day stator dong co ba pha ddu hinh Y va do dién trd bo diy Ra 8= Ra c=Rs,c =2
Q = B0 day stator dong co tdt; néu dién tro Ra 8= Ra c=Re c=0 Q bd day stator dong co
bi chay (chép vong day); néu dién trd Ra,8 = Ra,c = Re,c = 0 Q b day stator bi dut.

Triéu chirng

chung (Hién THrfgu :hlrngll T}ll'{gu ihu’ngZZ Nguyén nhan Giai pllllap khac
twgng chung) ( Hién twong 1) | (Hién twong 2) phuc
1. Nhan Startr | An contactor Kt Tiép diém Kr(7, | Thay tiép diém
dong co M do R(7,9) =0 Q 9) khong tiép Kr(7, 9) hay lam v¢
quay thuén, xuc sinh tiép diém
bubng nat Kr(7,9)
nhan Startr ra
dong co M
dung
-Po Ras, 17 =0 |- Po Rug, Ny = | Tiép diém nut | Thay nat nhén
Q 500 Q nhan  Startn(7, | Startn(7,15),  hay
-Po Rz, 190 = 0| - An Starty do | 15) khong tiép | 1am vé sinh, chinh
Q Rz, 15) = 0 Q xac lai tiép diém Start
z - Po Ruo, ny = |- An Starty do | Tiep diém nut | Thay nat nhan
2. Nhan Startr | 544 Re.15=0Q  |nhdn startr(15, | Startr(15,17), hay
g()ng ch0 Mb‘ hle Do Ra7,19 =0 | - Po Rs,17) = o | 17) khong tiép lam yé s%nh, chinh
}? aF Q.ngh;m Q Q xac lai tiép diém Startr
tSt‘aIftTN‘g&é‘Lga‘;O - An Starty do | - Do Rqz, 19) = | Tiep diém | Thay tiép diém
M khéng hoat R7,15 =0 Q 0 Q contactor KT(;I.?, Kr(17, 19)
dong " |-PoRus, 1y =0|- Po Rag, Ny = 19) khong tiep
' Q 500Q xac
- An Starty do |- Po Rz 199 =0 | Cudn day | Thay cudon day
R, 15 =0 Q Q contactor contactor Kn hay
- Po Ras,17) = 0 | - Do Rpg, Ny = oo | Kn(19, N) bi dut | thay contactor Kn
Q Q
3. Nhan Starty | - An Startr do, |- Po Ras ny = 0 | Cudn day | Thay cudn day
dong co M doR(1,13=0Q | Q contactor Kt bi | contactor Kt hay
hoat dong binh chay (chap céac | thay contactor Kt
thuong; nhan vong day)
Startr cau chi F
dut
4PéngCB3 |- Do Uawr =|- An Startr do | Tiép diém |- Tac dong lai
pha nhan nit | Usici = Uaict = | Re,n=500Q | OL(3, 5) khdng | OL(néu trudc d6 da
Startr hay 380 V - An Startn, do | tiép xtic kéo Ién).
Startn - bo Ug N =| R 7 =500 Q - Kiém tra lai dong
contactor Ky | 220 V - Po R, 5 = co bi qua tai, xu ly
hay Kn khong | - Do Ui,y =0V | Q xong tac dong lai

tac dong, dong
co M khong

OL.
- Thay role nhiét
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hoat dong

OL

- Po Uais:

An Startt do R,

Cau chi F bj dat

Kiém tra lai co vi

Usici = Uaict = | n) =500 Q tri nao trong mach
380 V - An Starty, do diéu khién bi ngin
- Po Uy, Ny = | R, ny =500 Q mach hodc chon
220V -Po Re, 3 = cau chi khong thich
-boUgn=0V | Q hop

- Po dong Ic = |- Do dién 4p Unc | Ngudn ba pha | Kiém tra duong diy
15 A, Is =15 A, | =380 V cip cho dong co | cap dién pha A tur
IA=0A - Do dién ap Upa | M bi mat mot nguén dén dong co

- Dbo dién tré
stator Rab = Rie

=0V
- Do dién 4p Uca

pha (pha A)

M

= Rca =2Q =0V
- Do dong Ic = |- Do dién tré by | Pha A bo day Quan lai bd day pha
15 A, Ig =15 A, | day stator M; | stator dong co | A
|A:0A. Rbc=2Q; Rac: Mlbldﬁ’t
- Do dién ap Uap | o0 Q, Rap = 00 Q
5. Nhan Startt | = Ubc = Uca =
hay Startn 380 V
dong co M - Po dong Ia =|- Po dién tro | Tiép diém Kr|Thay tiép diém
quay rat cham, | 15 A, Ig =15 A, | stator Mi, Ra | (C1l, C2) cua [Kr(Cl, C2) va
c6 tiéng 1 lc=0A. =Rpc = Rea = 2 | contactor Kt va | Kn(C1, A2)
- Do dién ap | Q tiép diém
ngudn Uam =|- An contactor | Kn(C1, A2) cia
Ubc= Ueca = 380 | Kt do R(a1, a2) | contactor Kn
\Y =R, B2) = 0 Q, | khéng tiép xtc
do R(c1, c2) = Q
- An contactor
Kn do Reat, c2
=R@1, 82 = 0 Q,
do Rec1, a2) =
Q
6. Nhan Startr | - Nhan Starty do | - An contactor | Tiép diém Ky, | Thay  tiép  diém
dong co M dién ap Uaze2 = | KN, d0 Rea1, c2) | c2, K1, a2) | hodc contactor Kn
hoat dong binh | U B2, c2 = Ua2, c2 | = R(c1, a2) = oo | khong tiép xuc
thudng; nhén =0V Q, do R(Bl, B2) =
Startn 0Q

contactor Ky
tac dong
nhung dong co
M khong hoat
dong

2.1.3 Khéi dong gian tiép dong co ba pha

DPong co ba pha rotor 1ong soc khi khai dong thi dong dién khéi dong ndm trong
pham vi Ixg = (4 + 7) ldmde, gia sit c6 mot dong co ba pha c6 dong dinh mirc lam = 100 A,
dong co nay khi khoi dong dong dién c6 gia tri trong khoang tir 400 A + 700 A. Dong dién
khéi dong cuia dong co nay 16n gy sut ap trén ludi dién anh huong dén cac thiét bi khac
dang hoat dong trén ludi, t6n that ning luong lac khoi dong 16n, dé giam dong khoi dong
can giam dién ap dat vao by day stator cua dong co ba pha luc khéi dong. Khoi dong gian
tiép dong co ba pha duogc thuc hién boi cac phuong thire sau: khai dong qua dién tro R, khai
Giao trinh Trang Bi Dién
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dong qua cudn khang L, khoi dong qua may bién 4p tu nglu, khoi dong d6i ndi Y/A va khoi
d6ng mém. Nhuoc diém chung ctia phuong phap khoi dong gian tiép 1a moment khoi dong
giam.

2.1.3.1 Mach khéi dong qua dién tré' R

Dién tré R miéc nbi tiép vOi bo day stator cua dong co dé tao sut ap, giam dién ap dit
vao dong co lac khoi dong, néu dién ap khoi dong giam k lan thi dong dién giam k lan,
moment giam k? 1an, két thic qué trinh khéi dong dién tré R dugc loai ra khoi mach.

Thanh phan tham gia vao mach stator luc khoi dong 1a dién tré nén khong anh huong
dén hé sd cos ¢ cua ludi dién. So dd mach khoi dong qua dién tré R don gian.

Tuy nhién khoi dong qua dién tré R s& phat nhiét trén dién try gdy ton that cong suat
luc khoi dong, do phat nhiét trén dién tré R do do khong an toan cho cac nha may doi hoi
nghiém ngat vé phong chay chita chay nhu xuong dét, xuong san xuét béng gon, xudng san
xuat gidy, xuong san xut hoa chét ...Dé dam bao an toan cac dién tr& R phai dugc boc kin
va cach nhiét véi moi truong bén ngoai.
2.1.3.1.1 Giéi thiéu mach dién:

37220/380 V

A B\E C NW

csﬁ ‘}
EM
oL Stop Start
AL Bl c1 ,;1“Fslsn 7 1L [
| S—
[
K1 K1 K1 ||1(ul
~ ~ N
A2 B2 C2
Rin 11 m
=1
K2 K2 K2
R = = -
A3 B3 C3
i I R |
Ad B4 C4

Hinh 2 — 9: Mach khdi dong dong co ba pha qua dién tro R

Mach dong luc gom c6 dong co ba pha, dong co niy duoc yéu cau khoi dong qua
dién tro R dé giam dong khoi dong. Ba dién tré R dé ha dién ap dat vao bg day stator cta
dong co M luc khéi dong.

Ba tiép diém chinh K; dugc diéu khién bai cudn day contactor Ky, ba tiép diém Ky
dong dua ba dién trg R nbi tiép bo dy stator ctia dong co dé han ché dong khéi dong.

Ba tiép diém chinh K, diéu khién boi cudn day contactor Ko, ba tiép diém K, dong dé
loai ba dién R ra khoi mach stator cua dong co, ket thiic qua trinh khoi dong.

CB ba pha dé dong cit va bao vé sy ¢b ngan mach cho toan by mach dién.

Ba phan tir d6t néng cua role nhiét OL phdi hop véi tiép diém cua role nhiét trén
mach diéu khién dé bao vé qué tai cho dong co.

Mach diéu khién bao gdm cudn diy va cac tiép diém diéu khién cta contactor K1
phdi hop v6i nit nhan Start dé diéu khién dong co M khéi dong qua R. Role thoi gian R

Giao trinh Trang Bi Dién 24



Chwong 2.Diéu khién déng co kdb ba pha

két hop véi cuon day contactor K, dé loai dién tré R ra khoi mach stator ciia dong co khi hét
thot gian chinh dinh.

Nt dirng théng thudng Stop hay nit nhan dimg khan cip EM dé diéu khién cat dién
qua cudn ddy contactor K, K, dé dimng dong co M.

Tiép diém thuong déng cua role nhiét OL duoc tac dong boi ba phan tir d6t noéng OL
trén mach dong luc va tiép diém nay tac dong khi c6 su cd qua tai trén mach dong luc.

Cau chi F dé bao vé su cb ngén mach trén mach dién diéu khién.
2.1.3.1.2 Nguyén ly lam viéc

An Start(7, 9)
1 lyc du I6n

Tiép diém Start(7, 9)
ti€p xuc

T~

C6 dong dién chay qua cudn C6 dong dién chay qua cudn
day rdle thdi gian Rth(9, N) ‘ day contactor K1(9, N)

Tiép didm Tiép didm K1(A1, A2),
K1(7,9) dong lail  |K1(B1, B2), K1(C1, C2) déng lai

—

bong cé M khéi dong
Sau thai gian chinh dinh ti€p qua dién tré R
diém Rn(9, 11) dong lai

)

C6 dong dién chay qua cudn
day contactor K2(11, N)

Tiép diém K2(A2, A3),
K2(B2, B3), K2(C2, C3) déng lai

i

Loai dién tr6 R, két thiic qua
trinh khdi dong dong cd M

Hinh 2 — 10: So d6 cay tom tat nguyén 1y diéu khién dong co M khéi dong qua R

Khéi dong dong co M: Pong CB ba pha, an nit Start(7, 9), tiép diém nut nhan
Start(7, 9) tiép xtc, c6 dong dién chay qua contactor K1(9, N) va cudn diy role thoi gian
Rin(9, N), dong dién di tir (C1, 1, 3,5, 7,9, KivaRm, N), tiép diém Ki(7, 9) dong lai duy tri
dién qua cudn day contactor Ki va cudn day R khi tha nat nhan Start(7, 9) ra, dong thoi
trén mach dong luc ba tiép diém chinh Ki(Al, A2), Ki(B1, B2), Ki(C1, C2) dong lai, ba
dién trd R ndi tiép v6i bd day stator cua dong co M, dong co khdi dong qua dién trd, dong
dién khoi dong qua dong co giam. Sau thoi gian chinh dinh gia st 5s, tiép role thoi gian
Rin(9, 11) dong lai, cudn day contactor Ko(11, N) c6 dién, dong dién di tur (Cq, 1, 3, 5,7, 9,
11, Kz, N), trén mach dong luc ba tiép diém chinh K2(A2, A3), K2(B2, B3), K(C2, C3)
dong lai, ndi tit ba dién trd R, dién ap dat vao bd day stator cua dong co luc nay bé'mg dién
ap ludi dién, tde do dong co tang dan 1én tdc d6 dinh muc, két thic qua trinh kho1 dong.
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Dirng dong co' M: Bong co M dang hoat dong, can dirng thi nhan nut Stop(5, 7) khi
d6 tiép diém cia nut nhin Stop(5, 7) ho ra, cudn day contactor K1(9, N), Ka(11, N) va cudn
day role thot gian Rin(9, N) mat dién, tiép diém Ki(5, 7) mé ra, trén mach dong lyc cac tiép
diém Ki(Al, A2), Ki(B1, B2), Ki(C1, C2) va Kz(A2, A3), Ky(B2, B3), K»(C2, C3) ho ra,
ngit dién ba pha vao dong co M, déng co M ngung hoat dong.
2.1.3.1.3 Bao vé dong co' va mach dién

CB ba pha lap trén mach dong lyc c6 chic ning dong cat va bao vé su ¢d ngan mach
cho toan bo mach dién.

DPong co M dang hoat dong, néu dong co bi qua tai, néu dong dién qua tai chay qua
cac phan tir d6t néng cua role nhiét OL(A3, A4), OL(B3, B4), OL(C3, C4) dat dén dong tac
dong cua role, s€ phat sinh ra lugng nhiét lam thanh ludng kim trong role nhiét gian no
cong tac dong tiép dlem role nhiét OL(1, 3) trén mach dleu khién mo ra, 1am cudn diy
contactor Ki va K2 mat dién, tiép diém diéu khién K1(7, 9), tiép diém dong luc K1(A1 A2),
Ki(B1, B2), Ki(C1, C2) va K2(A2, A3), K2(B2, B3), K2(C2, C3) ho ra, dong co M cit khoi
nguodn ba pha.

Cau chi F lép trén mach diéu khién dé bao vé su cb ngén mach cho mach diéu khién.
2.1.3.2 Mach khéi dong qua cudn khang L

Cuon khang L mac ndi tiép vo1 b day stator ciia dong co M dé tao sut ap, giam di¢n
ap dat vao dong co lic khai dong, néu dién ap khoi dong giam k 1an thi dong dién giam k
lan, moment giam k? 1an, két thuc quéd trinh khai dong cudn khang L dugc loai ra khoi
mach.

Thanh phan tham gia vao mach stator lic khoi dong 13 cudn khang nén lam hé s6
cose cua ludi dién giam. So 6 mach khoi dong qua cudn khang L don gian.
2.1.3.2.1 Giéi thiéu mach dién:

37220/380 V
A B C

AL

oL Stop Start
F
Al B1 c1 — 1 i 3 Ls | 7 1 9 m
A L
K1 K1 K1 KT

L

A

Hinh 2 — 11: Mach diéu khién dong co ba pha khéi dong qua cudn khang L
Mach diéu khién va mach dong luc gidng mach khdi dong qua dién tré. Piém khac
biét 1a mach dong luc c6 ba cudn khang L.

2.1.3.2.2 Nguyén ly lam viéc
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Khéi dong déng co M: Dong CB ba pha, nhin Start(7, 9), tiép diém nGt nhin
Start(7, 9) tiép xtc, c6 dong dién chay qua contactor Ki(9, N) va cudn diy role thoi gian
Rin(9, N), dong dién di tir (C1, 1, 3, 5, 7, 9, K1 va R, N), tiép diém Ku(7, 9) dong lai duy tri
dién qua cudn day contactor K1 va cudén day R khi tha niit nhan Start(7, 9) ra dong thoi trén
mach dong lyc ba tiép diém chinh Ki(Al, A2), Ki(B1, B2), Ki(C1, C2) déng lai, ba cudn
khang L duoc méc ndi tiép véi bo day stator cua dong co M, do do dién ap dat vao bo day
stator cua dong co giam so voi dién ap ngudn, vi vay dong dién khoi dong qua dong co M
giam so v6i dong khoi dong truc tiép. Sau thoi gian chinh dinh gia st 5s, tiép role thoi gian
Rin(9, 11) dong lai, c6 dong dién chay qua cudn day contactor Ko(11, N), dong dién di tur
(C1,1,3,5,7,9, 11, Kz, N), trén mach dong luc ba tiép diem chinh Kp(A2, A3), K2(B2, B3),
K2(C2, C3) dong lai, noi tat ba cudn khang L, Itc nay dién ap dat vao b day stator cua dong
co bang dién ap ngudn, toc d6 dong co ting dan 1én téc d6 dinh muc, két thuc qua trinh khoi
dong.

. An Start(7, 9)
Dong CB 3 ph
ong phe 1 lyc da 16n

Tiép diém Start(7, 9)
ti€p xuc

T

C6 dong dién chay qua cudn Cé6 dong dién chay qua cudn
day role thagi gian Rt (9, N) ‘ day contactor K1(9, N)

T

L Ti€p diém Tiép diém K1(A1, A2),
K1(7, 9) dong lai K1(B1, B2), K1(C1, C2) déng lai

béng cd M khédi dong
Sau thgi gian chinh dinh tiép qua cudn khang L
diém Rn(9, 11) dong lai

C6 dong dién chay qua cudn
day contactor K2(11, N)

Tiép diém K2(A2, A3),
K2(B2, B3), K2(C2, C3) déng lai

Loai cudn khang L, két thic
qua trinh khdi dong déong co M

Hinh 2 — 12: So d6 cay tom tit nguyén 1y diéu khién dong co M khdi dong qua cudn khang
L

~ Durng dong co M: Dong co M dang hoat dong, can dimng thi nhan nut Stop(5, 7) khi
do tiép diém cta nat nhan Stop(5, 7) ho ra, cudn day contactor K1(9, N), Ko(11, N) va cudn
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day role thoi gian Rin(9, N) mat dién, tiép diém Ki(5, 7) mé ra, trén mach dong luc cac tiép
diém Ki(Al, A2), Ki(B1, B2), Ki(C1, C2) va K2z(A2, A3), K(B2, B3), K»(C2, C3) ho ra,
ngat dién ba pha vao dong co M, dong co M ngung hoat dong.

2.1.3.2.3 Bao vé dong co' va mach dién

Béo vé dong co va mach di¢n giéng mach khori dong qua dién tré R.
2.1.3.3 Mach khéi dong qua may blen ap ty ngiu

May bién ap tu ngau méc ndi tiép véi 'bo day stator cua dong co M dé tao sut ap,
giam dién ap dit vao dong co luc khai dong, néu dién ap khoi dong giam k lan thi dong dién
giam k? 1an, moment giam k? 1an, két thuc qua trinh khéi dong may bién ap tu ngau dugc
loai ra khoi mach. So sanh phuong phap khoi dong qua may bién ap tu ngiu véi phuong
phap kho1 dong qua cudn khang cung mot gia tri dong khoi dong thi phuong phap khéi
dong qua may bién ap tu ngiu c6 moment khai dong 16n hon.

Thanh phan tham gia vao mach stator ctia dong co ba pha lic khoi dong 1a may bién
ap tu ngau 1am hé sb cose cua ludi dién giam. So d6 mach khoi dong qua may bién ap tu
ngau phirc tap, gia thanh cao.

Thuc té cac mach dién diéu khién dong co co cong suat 16n, can moment khai dong
16n dung phuong phap khdi dong qua may bién 4p tu ngau.
2.1.3.3.1 Giéi thiéu mach dién

37220/380 V
A B

b ]

CB% \

oL Stop Start
AL B1 c1 F1%3JL5H ;1L

K1 K1 K1 K1

A2

B2 Rih 11

Cc2

m
éJ“EJ
e e le
g

A3

) a3 [ [

A4 B4 c4

St

Hinh 2 — 13: Mach diéu khién dong co ba pha khdi dong qua mdy bién ap tu ngiu

j . jl
.
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Mach dong luc gém c6 dong co ba pha, dong co ndy duoc yéu cau khoi dong qua
may bién ap tu ngau ba pha dé giam dong khoi dong. May bién ap tu ngiu ba pha dé ha dién
ap dat vao b day stator cua dong co M luc khoi dong.

Ba tiép diém chinh K duoc diéu khién béi cudn day contactor K1, ba tiép diém chinh
Kz dugc didu khién boi contactor Ko, ba tiép diém chinh K; va K, dong lai dua may bién ap
tu ngau ba pha ndi tiép bo day stator ctia dong co M dé han ché dong khéi dong.

Ba tiép diém chinh K3 diéu khién bdi cudn day contactor Ks, ba tiép diém Ks dong lai
dé loai may bién ap tu ngau ba pha ra khoi mach dong lyc, két thuc qua trinh khoi dong.

CB ba pha dé dong cit va bao vé su cb ngén mach cho toan b mach dién.

Ba phan tir d6t néng cua role nhiét OL phdi hop véi tiép diém cua role nhiét trén
mach diéu khién dé bao vé qua tai cho dong co M.

Mach diéu khién gém c6 cudn day va cac tiép diém diéu khién cua contactor K1, Kz
phdi hop vai niit nhan Start dé diéu khién dong co M khoi dong qua may bién 4 ap tu ngau ba
pha. Role thoi gian R két hop voi cudn ddy contactor Ko, Ks dé loai may bién 4p tuw ngiu
ba pha ra khoi mach dong Iuc khi hét thoi gian chinh dinh.

Nut dirng théng thudng Stop hay nit nhan ding khan cip EM dé diéu khién cat dién
qua cudn day contactor K1, Ks dé dimg dong co M.

Tiép diém thuong dong cua role nhiét OL dugc tac dong boi ba phan ttr d6t néng trén
mach dong luc va tlep diém nay tac dong khi c6 sy cd qua tai trén mach dong lyc.

Cau chi F dé bao vé sy ¢ ngan mach trén mach dién diéu khién.
2.1.3.3.2 Nguyén ly lam viéc

Khéi dong dong co M: Pong CB ba pha, nhan nut Start(7, 9), tiép diém nat nhan
Start(7, 9) tiép xtc, c6 dong dién chay qua contactor Ki(9, N) va cudn day role thoi gian
Rin(9, N), dong dién di tir (C1, 1, 3, 5, 7, 9, K1, Kava Ry, N), tiép diém Kau(7, 9) dong lai duy
tri dién qua cudn day contactor K1, Kz va cudn day R khi tha nit nhan Start(7, 9) ra dong
thoi trén mach dong lyc tiép diém chinh Ki(Al, A2), Ki(B1, B2), Ki(C1, C2), K(X, O),
Ka(Y, O), K2(Z, O) dong lai, ba cuén day may bién ap tu ngau ba pha noi tlep v&i cac cudn
day stator cua dong co M, dong co M khoi dong qua may bién ap tu ngiu. Sau thoi gian
chinh dinh gia sur Ss, tiép role thoi gian Rin(9, 11) mé ra lam cudn day contactor Kz(11, N)
mat dién, cac tiép diém Ko(X, O), Kz2(Y, 0), Ko(Z, O) hd ra, dong thoi tiép diém role thoi
gian Ri(9, 13) dong lai, c6 dién chay qua cudn day contactor Ks(11, N), dong dién di tir (Cy,
1,3,5,7,9, Ks, N), trén mach dong luc ba tiép diem chinh K3(A2, A3), K3(B2, B3), K3(C2,
C3) dong lai, loai may bién 4p tu ngau ra khoi ngudn dién, dién 4 ap dat vao bo day stator cua
dong co lic nay 1a bang dién ap ngudn, téc d6 dong co ting dan 1én toc d6 dinh murc, két
thtic qué trinh khé1 dong.
2.1.3.3.3 Bao vé dong co' va mach di€én

CB ba pha lap trén mach dong lyc ding dé dong cat va bao vé su cd ngan mach cho
toan bd mach dién.

DPong co M dang hoat dong, néu dong co bi qua tai, dong dién qua tai chay qua cac
phan tr d6t nong cua role nhiét OL(A3, A4), OL(B3, B4), OL(C3, C4) dat dén dong tac
dong cua role, s€ phat sinh ra lugng nhiét 1am thanh luéng kim gian né cong tac dong tlep
diém role nhiét trén mach diéu khién OL(1, 3) mo ra, lam cudn day contactor K1 va K2 mat
dién, tiép diém diéu khién K1(5, 7), tiép diém dong luc Ki(Al, A2), Ky(B1, B2), Ki(C1, C2)
va K3(A2, A3), Ks(B2, B3), K3(C2, C3) hé ra, dong co cat khoi nguodn ba pha.

Cau chi lap trén mach diéu khién dé bao vé su cb ngan mach cho mach diéu khién.
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An Start(7, 9)

¢Bong CB 3 pha)
9 1 Iyc dd I6n

Tiép diém Start(7, 9)

ti€p xuc

C6 dong dién chay qua cudn Co dong dién chay C6 dong dién chay
day rdle thdi gian Rtn(9, N) ][ qua cudn day qua cudn day

contactor K1(9, N) contactor K2(11, N)

Tiép di'ém _ Tiép diém K1(A1, Tiép diém K2(X, 0),
K1(7, 9) dong lai A2), K1(B1, B2), K2(Y, 0), K2(Z, 0)
K1(C1, C2) déng lai dong lai
Sau thgi gian chinh dinh % :
tiép dieém Rin(9, 11) Sau thdi gian chinh dinh tiép Bong cd M khai dong
hd ra diém Rtn(9, 13) ddng lai qua may bién ap ty ngau

Cudn day contactor

K2(11, N) mat dién C6 dong dién chay qua cudn

day contactor K3(13, N)

Tigp diém K2(X, 0),

K2(Y, 0), K2(Z, 0) hé ra Tiép diém K3(A2, A3),

K3(B2, B3), K3(C2, C3) déng lai

W

v

Loai may bién ap, két thuc
qua trinh khdi déng déng co M

Hinh 2 — 14: So d6 cdy tom tit nguyén 1y khai dong dong co M qua may bién ap tu ngiu

2.1.3.4 Mach khéi dong d6i ndi Y/A dong co ba pha

Khai dong d6i nbi Y/A 1a lac khai dong bo dy stator ciia dong co ba pha dau hinh
Y, sau khi khai dong bo ddy stator dong co ddu hinh A (Iam viéc dai han & cach dau A).

Diéu kién dé chon dong co ba khoi dong ddi ndi Y/A 1a dong co 1am viéc duoc ché
do dai han ¢ cach dau tam giac trong ludi dién ba pha do, cu thé hon Udayade = Uday ngudn 3 pha.
Khoi dong ddi nbi Y/A dién ap luc khoi dong giam V3 lan, dong dién giam 3 lan, moment
giam 3 1an. Vi du ngudn dién ba pha bdn day co dién ap 1a 3 ~ 220V/380V thi phai chon
dong co ba pha trén nhan mac cé ghi dién ap 1a Y/A - 660 V/380V méi khoi dong d6i ndi
Y/A trong luéi dién trén.

Phuong phap khoi dong d6i ndi Y/A khong can thém thiét bi phu tro dé ha dién ap
lac khéi dong nhung lai giam dugce dong khéi dong, dy 1a phwong phap twong ddi toi wu so
v6i ba phuong phap da dé cap & phan trén.
2.1.3.4.1 Giéi thiéu mach dién:

Mach dong luc gém co nguén cua ludi dién ba pha la 3 ~220V/380V, mot dong co
ba pha M c¢6 dién ap trén nhan mac Y/A: 660V/380V.

Céc tiép diém chinh cua contactor K, Ky dugc diéu khién béi cac cudn day contactor
K, Ky, cac tiép diém chinh cta cta contactor K va Kv déng lai diéu khién dong co M khéi
dong o ché do Y.

Ba tiép diém chinh cta contactor Kx duoc diéu khién béi cudn day contactor Ka, CAC
tiép diém chinh cia contactor Ka va K dong lai dleu khién dong co M 1am viéc ¢ ché do A.

CB ba pha dé dong cit va bao vé su ¢6 ngan mach cho toan bo mach dién.
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Ba phan tir d6t néng cua role nhiét OL phdi hop véi tiép diém role nhiét OL trén
mach di¢u khién dé€ bao v€ qua tai cho dong co M.

37220/380 V
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Hinh 2 — 15: Mach khoi dong doi n6i Y/A dong co ba pha

Mach diéu khién gdm c6 cudn day va céc tiép diém phu cua contactor K, Ky két hop
v6i niit nhan Start diéu khién dong co M khoi dong & ché do Y.

Role thoi gian R két hop véi cudn ddy va cac tiép diém cua contactor K dé diéu
khién dong co M chuyén sang lam viéc & ché d6 tam giac khi hét thoi gian chinh dinh.

Nt nhan Stop hay nut dimg khan cap EM diéu khién cét dién qua cudn ddy contactor
K va Kx dirng dong co M.

Tiép diém thudng dong cua role nhiét OL duoc diéu khién boi cac phan tir dét nong
OL trén mach dong luc va tiép diém nay tac dong khi co su ) qua tai trén mach dong luec.

Cau chi F dé bao vé ngin mach cho mach dién diéu khién.
2.1.3.4.2 Nguyén ly lam viéc:
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CB 3 pha)

An Start(7, 9)
1 lyc dd 16n

!

Ti€p diém Start(7, 9)
ti€p xuc

1

C6 dong dién chay
qua cubdn day rale
thdi gian Rin(9, N)

Cé6 dong dién chay
qua cudn day

contactor K(9, N)

C6 dong dién chay
qua cubn day
contactor KY (13, N)

hé ra

Sau thdi gian chinh dinh
ti€p diém Rtn(9, 11)

T

l_t

y

Ti€p diém Tiép diém K(A1, Tiép diém

K1(7, 9) dong lai A2), K(B1, B2), KY (A4, 0),

K(C1, C2) déng lai KY (B4, 0),

KY(C4, 0)

déng lai
Sau thai gian chinh dinh ti€p @

diém Rth(9, 15) déng lai boéng ca M
khdi déng
% 3chédoyY

Cudn day contactor
KY (13, N) mat dién

Ti€p diém KY (A4, 0),
KY (B4, 0), KY(C4, 0)

Ti€p diém KY(15, 17)

déng lai

hd ra

C6 dong dién chay qua cubn
day contactor Ka(17,N)

!

Fiép diém K oA3, B4),Ka(B3, C4)
Ka(C3, A4) déng lai

|
v

K&t thic khdi dong ché dd Y,
déng co M lam viéc & ché do tam giac

Hinh 2 — 16: So d6 cay tom tit nguyén 1y mach diéu khién dong co M khéi dong doi ndi

YIA

Khoi dong dong co ba pha ¢ ché d6 Y: dong CB ba pha, nhan Start(7, 9), tiép diém
nut nhan Start(7, 9) ti€p xuc, c6 dong dién chay qua contactor K(9, N) va qua cudn day role
thoi gian Rin(9, N), dong dién di tir (Cy, 1, 3, 5, 7, 9, K va R, N) va dong dién qua cudn day

cotactor Ky theo duong (Cy, 1, 3, 5, 7, 9, 11, 13, Ky,

N), tiép diém Ky(15, 17) hé ra, tiép

diém K(7, 9) dong lai duy tri dién qua cudn day contactor K(9, N), Kv(13, N) va cuén day
role thoi gian Rin(9, N) khi tha nat nhan Start(7, 9) ra, ddng thoi trén mach dong luc cac tiép
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diém chinh K(A1, A2), K(B1, B2), K(C1, C2), Ky(A4, O), Ky(B4, 0), Ky(C4, O) déng lai
dong co khoi dong ¢ ché do Y.

Sau thoi gian chinh dinh gia st 5s, tiép diém Run(9, 11) tic dong md ra lam cudn day
contactor Ky(13, N) mét dién, trén mach dong luc cac tiép diém Ky(A4, 0), Kv(B4, 0),
Ky(C4, O) mé ra két thiic qua trinh khoi dong ché d6 Y; tiép diém Kv(13, 15) déng lai,
ddng thoi khi do tiép diém role thoi gian Rin(9, 15) dong lai, cuén diy contactor Ka(17, N)
c6 dién, dong dién di tir (C1, 1, 3, 5, 7, 9, 15, 17, Ka, N), tiép diém Ka(11, 13) mo ra, trén
mach dong luc ba tiép diém Ka(A3, B4), Ka(B3, C4), Ka(C3, A4) déng lai, dong co lam
viéc & ché do A.

Pong co M dang lam viéc néu ¢ su cd, can dimg khan cip dong co nhan nat EM(1,
3), tiép diém cta nut nhdn EM(1, 3) ho ra cudn diy cac contactor K, Ka va cudn day role
thoi gian Ry mat dién, tiép diém K(7, 9), Rn(9, 15) md ra, tiép diém KA(11, 13), Ru(9, 11)
dong lai, trén mach dong luc cac tiép diém K(Al, A2), K(B1, B2), K(C1, C2), Ka(A3, B4),
Ka(B3, C4) Ka(C3, A4) mo ra, dong co M mét dién, ngung hoat (dong. Sau khi xur ly su cb
xong can tac dong lai nat nhdn EM(1, 3) dé nat nhdn EM phuc hoi tré lai (tiép diém EM(1,
3) tiép xuc.

2.1.3.4.3 Bao vé mach dién va dong co

CB ba pha lip trén mach dong luc dung dé déng cit va bao vé sy ¢d ngin mach cho
toan bd mach dién.

bong co M dang hoat dong, gia st mdt 1y do nao do tac lam dong co M bi qua tai,
sau thoi gian luong nhiét phat ra trén phan tir d6t ndng cua role nhiét OL du 16n 1am gian né
thanh ludng kim trong role nhiét, tac dong 1am ho tiép diém role nhiét OL(3, 5) lam cudn
day contactor K, Kx va role thoi gian Rin(9, N) mét dién, tiép diém K(7, 9) mo ra, trén mach
dong luc cac tlép diém K(A1, A2), K(B1, B2), K(C1, C2), Ka(A3, B4), Kx(B3, C4), Ka(C3,
A4) mé ra, ngit dién ba pha vao dong co M, dong co ngung hoat dong.

7 Cau chi F lap trén mach diéu khién dé bao vé su ¢6 ngan mach cho mach dién diéu

khién.

Trén mach diéu khién phai lap hai tiép diém thuong dong khéa chéo 1an nhau Ky(15,
17) va Ka(11, 13) dé ngin ngira hai cudn day contactor Ky va K khong cé dién cting mot
luc gay ngan mach hai pha trén mach dong luc. Ngoai ra dé ngan ngira hai contactor ¢ dién
cing mot lic ngudi ta st dung contactor kép ¢6 bd khoa co khi, cho phép mot thoi diém chi
mot contactor hoat dong.
2.1.3.4.4 Phén tich hr héng mach di¢n khéi dong d6i ndi Y/A dong co ba pha

Triéu chirng ‘A . o . cxe 3s <
chung (Hién TI-I;?“ :hu’ngll T}l;gu :hu’ng 22 Nguyén nhan Giai pllllap khac
twong chung) ( Hién twong 1) | (Hién twgng 2) phuc
1. Nhan Start(7, | An contactor K Tiép diem K(7, | Thay tiép diém
9) dongcoM | do R,y = 0 Q 9) khong tiép K(7, 9) hay lam
khai dong, xac v¢ sinh ti€p
budng nit nhn diém K(7, 9)
Start ra dong co
M dung
2. Nhan Start(7, |- Do Raz, ny = |- An Start(7, 9) | Tiép diém Rwn(9, | Thay role thoi
9) dong co M 500 Q sau thoi gian | 15) khong dong | gian R
khaiché @Y, |- Do Ras, 17) = 0 | chinh dinh do:
sau thoi gian Q - U, n=220V
chinh dinh dong -Uas,ny =0V
co dung (khéng | - Do Rqs, 179 = 0| - An Start(7, 9) | Cudn day | Thay cudn day
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chuyén sang ché | Q sau thoi gian | contactor Kyqz, | hay thay
do A) - Po Rz, n) = oo | chinh dinh do: n) bi dut contactor Ky

Q - Up N =220V

-Uaz,ny =220V

- Po Ra7, vy =| An Start(7, 9) | Tiép diém | Thay tiép diém

500 Q sau thoi gian | contactor Ka(15, | Ka(15, 17)

- Po Rs, 17) = o | chinh dinh do: | 17) khong tiép

Q - Uws,ny =220V | xGc

-Upzny =0V

3. Nhan Start(7, |- Po Ras, vy = | An Start(7, 9) | Tiép diém role | Thay role thoi
9) dong co M 500 Q sau thoi gian | thoi Ru(9, 11) | gian R
khéi dong & ché | - Po Kyqu, 13) = | chinh dinh do: khong mo  khi
do Y, sauthoi | 0Q -Up.ny =220V | hét thoi gian
gian chinh dinh - Uz, Ny =220 V | chinh dinh
dong co van
chay ché Y
(khong chuyén
sang ché do A)

- Po Ras, n) = |- Po R, 1= o | Tiép diém role | Thay role thoi

500 Q Q thoi gian R(9, | gian R
4 Nhan Start(7, |-DoR(11,13)= 11) khong tiép
9) dong co M 0Q xuc
khong khoi - Do R, 11y = 0| - Po Raz, ny = o | Cudn day | Thay cudn day
dong o chédo | Q Q contactor Ky(13, | hay thay
Y, sau thoi gian | - Po R11,13 =0 N) bi dut contactor Ky
chinh dinh dong | Q
co chay & ché -Po R, 11y = 0| - Po Ras, ny = | Tiép diém | Thay tiép diém
do A Q 500 Q contactor Kv(11, | Ky(11, 13)

- Do R, 13y = 00
Q

13) ho

5. Nhén Start(7,
9) dong co M
khoi dong & ché
do Y chay cham
c6 tiéng U, khi
chuyén sang ché
do A dong co
chay cham, c6
tiéng U 16n

- Do dong Ic =
15 A, Ig =15 A,
IA=0A

- Do dién 4p U
=380V

- Po dién ap Uba
=0V

- Do dién ap Uca

- Po dién tré
stator Ran = Rue
= Rca =2Q

Nguon ba pha
cap cho dong co
M bi mat mét

pha (pha A)

Kiém tra dudng
day cap dién pha
A tir ngudn dén
dong co M

=0V

- Po dong Ic = |- Do dién tro b | Pha B bo day Quan lai b day
15 A, Ig =15 A, | day stator M; | stator dong co | pha B

IBZOA. Raczzg;Rab: Mbldﬁ’t

- Do dién 4p Uab | 0 Q, Rpc =00 Q

= Upe = Uca =

380V

- Po dong Ia =|- Do dién tro | Tiép diém cua | Thay tiép diém
15 A, Is =15 A, |stator M1, Rap | contactor Ky, | contactor Ky,
Ic=0A. =Roc = Rca = 2| c2) bi ho Cc2)

- bo dién ép | Q.

ngudn Usp = 380

- An contactor
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V,Upe =Ua=0| K do R, a2
V =R@1, B2) = 0 Q,
do Rec1, c2) =ax2.

6. Nhan Start(7, |- Po dong Ia = |- Thio ba dau | Tiép diém dong | Thay tiép diém
9)dongcoM |15 A, Ic =10 A, | ddy dong luc | lyc Ka (B3, C4) | hay thay
khoi dong ¢ ché | Is = 10 A. dau Vao | cua contactor Ku | contactor Ka
do Y binh - Do dién 4p | contactor  Ka, | khong tiép xtic
thuong, khi nguon Uap = Ubc | 4n contactor Ka
chuyén sang ché | = Uea = 380 V do Rs Ba =
do A dong co Recs, a9 = 0 Q,
chay cham va c6 do R(gs, ca) = Q
tieng u

2.1.4 Mach diéu khién dong co ba pha dirng c6 ché do ham

Dbong co dung trong h¢ thong truyén dong dién trong qua trinh hoat dong cling c6
nhimg thoi diém can dung nhanh va chinh xac. Pé dong co ding nhanh va chinh xac doi hoi
lién két voi két cau dong co €6 bo phan ham. Cac h¢ thong truyén dong dién thuc té c6 bd
phan ham nhu thang may, can truc, cu truc, hé thong bang tai trong day chuyén chiét rot
chét long hay dong goi, trong cac may gia cong cit got kim loai ..

Thuc té diéu khién, khong ché dong co ba pha rotor long soc nguoi ta thuong su
dung cac phuwong phap him sau: hdm dong ning, hdm nguoc, him tai sinh, him bang ly hop
dién tir, hdm bang co ciu co khi diéu khién bang nam cham dién.
2.1.4.1Mach ham dong nang dong co ba pha

Him dong ning thuc hién khi dong co ba pha dang hoat dong, ngit ngudn dién xoay
chiéu ba pha sau d6 dua dién mot chiéu vao bd day stator dong co ba pha, dong dién mot
chiéu chay qua b day stator tao ra tir truong déu trong 13i thép stator, do rotor con quan
tinh quay cit ngang tu truong déu, tir truong xuyén qua 15i thép rotor blen thién lam céc
thanh dén trén rotor xuat hién stc dién dong cam tmg, do cac thanh dan ndi kin mach nén ¢
dong dién chay trong cac thanh dan rotor, dong dién nay dit trong tir trudng 18i thép stator
sinh ra luc dién tr, chleu cua luc dién tir nguoc chleu quay trude do cua rotor, lam cho tbe
d6 rotor giam dan, khi tbc d6 rotor bang khong, cit ngudn mot chidu vao bo ddy stator két
thic qua trinh hdm. Theo thuc nghiém dién ap lic hdm Upc = (1/6 + 1/5)Udmdc dé giéi han
dong hdm, khong anh huong dén tudi tho cia bo day stator ciia dong co lac ham dong nang.

Ham dong nang c6 uu diém 1a so d6 mach dién don gian, gia thanh ré, ing dung cho
cac dong co co cong sudt trung binh va nhod. Tuy nhién dbi dong co cd cong sudt 1on hay
dong co mang tai c6 quan tinh lon sé khong st dung phuong phap ham dong nang dugc vi
thot gian ham lau, lyc ham nho.
2.1.4.1.1Giéi thiéu mach dién

Mach dong luyc gdm c6 dong coba pha M, dong co nay dimg c6 ché d6 him dong
nang.

Cac tiép diém chinh cua contactor K duge diéu khién bdi cudn day contactor K.

Cac tiép diém chinh cua contactor Ky duoc diéu khién bsi cudn day contactor Kn.

May bién 4p mot pha dang cach ly dung dé ha dién phu hop gia tri dién 4p lac ham
dong co, dién ap nay dat vao bo cau diode dé chinh luu tir dién xoay chiéu sang dién mot
chiéu cung cip cho dong co M dé ham dong ning.

CB ba pha dung dé dong cat va bao vé su cd ngan mach cho toan b mach dién.

Ba phan tir d6t nong cua role nhiét OL phdi hop véi tiép diém role nhiét OL trén
mach diéu khién dé bao vé qué tai cho dong co M.

Mach diéu khién gdm cé cudn ddy va tiép diém phu cta contactor K phéi hop véi nat
nhan Start dé khoi dong dong co M. Role thoi gian két hop véi cudn day, tiép diém cua
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contactor Ky va nut nhan Stop dé diéu khién ding him dong co M, két thuc qua trinh him
khi hét thoi gian chinh dinh.

Nut dung khan cdp EM tac dong khi mach co su ¢ can dung khan cap.

Tiép diém thuong dong cua role nhiét OL duoc didu khlen bdi cac phan tir d6t nong
OL trén mach dong luc va tlep diém nay tac dong khi c6 su ) qua tai trén mach dong luc.

CAu chi F dé bao vé nga"m mach cho mach dién diéu khién.

37g220/380 V

Start

B4

Hinh 2 — 17: Mach khoi dong, ding ham dong nang dong co ba pha

2.1.4.1.2 Nguyén ly lam viéc

DPong CB ba pha, nhan nut Start(7,9) tiép diém nat nhan Start(7, 9) tiép xtc, c6 dong
dién chay qua contactor K(11, N), dong dién di theo duong (C1, 1, 3,5, 7, 9, 11, K, N), tiép
diém K(13, 15) mo ra, tiép diém K(7, 9) dong lai dé duy tri dién chay qua cudn diy
contactor K khi tha nat nhin Start(7, 9) ra, trén mach dong luc cac tiép diém K(Al, A2),
K(B1, B2), K(C1, C2) déng lai cap dién ba pha cho dong co, dong co hoat dong.

Giao trinh Trang Bi Dién 36



Chwong 2.Diéu khién déng co kdb ba pha

Dong CB 3 pha An Startﬂ(7,’ 9)
1 luc du Ién

Tiép diém Start(7, 9)
ti€p xuc

Cé6 dong dién chay qua cudn

day contactor K(11,N) [~ — — “
Tiép diém K(13, 15) hé \
ra, ngan contactor K Tiép diém K(A1, A2), Tiép diém K(7, 9) J
khong cé dién K(B1, B2), K(C1, C2) déng lai doéng lai

Poéng co M cép dién,
hoat dong

Hinh 2 — 18: So d6 cay tom tit nguyén 1y mach diéu khién dong co M

Pong co M dang hoat dong, can ding nhan nat Stop(5, 7), tiép diém nut nhan
Stop(5, 7) mo ra, cudn day contactor K(11, N) mit dién, cac tiép diém K(A1, A2), K(B1,
B2), K(C1, C2) mé ra khong cho dién xoay chiéu ba pha vao bd day stator dong co ba pha
va tiép diém K(7, 9) mé ra, dong thoi tiép diém K(13, 15) dong lai, tiép diém cta nut nhan
Stop(5, 13) tiép xuc, c6 dong dién chay qua contactor Kn(17, N) va cudn day role thoi gian
Rin(17, N) c6 dién, dong dién theo duong (C1, 1, 3, 11, 13, 15, K+ va R, N), tiép diém Kn
(9, 11) ho ra, cac tiép diém chinh trén mach dong luc KH(Cl C4), Ku(B2, B5), Kn(C2, C6)
dong lai, dua dién mot chiéu vao bo day stator dong co ba pha, qua trinh hdm dong nang
xay ra, toc do dong co giam dan, khi tbc 6 dong co gan bang khong role thoi glan Rin tac
dong mo tiép diém Rw(13, 15) ra, cudn diy contactor Kn va R mat dién, cac tlep diém
dong luc Kn(C1, C4), Ku(B2, B5), Ku(C2, C6) md ra cat khong cho dién mot chidu vao bo
day stator dong co ba pha, trén mach diéu khién tiép diém Ku(5, 13) mé ra, két thic qua
trinh hdm dong nang dong co M.

bong co M dang lam viéc néu c6 su cd, can dimg khan cap dong co nhan nat EM(1,
3), tiép diém cia nuit nhan EM(1, 3) h¢ ra cuén day cac contactor K(11, N) mat dién, tiép
diém K(7, 9) m ra, tiép diém K(13, 15) dong lai,trén mach dong luc cac tiép diém K(Al,
A2), K(B1, B2), K(C1, C2) m6 ra, dong co M mat dién, ngung hoat dong. Sau khi xtr Iy su
cO xong can tac dong lai nGt nhan EM(1, 3) dé nat nhdn EM phuyc hoi tro lai (tiép diém
EM(1, 3) tiép xuc.
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bong cd M dang An Stop(5, 7)
hoat dong “| 1 luc da 1én

Tiép diém Stop(5, 7) ,
hé ra Ti€p diém Stop(5, 13)
ti€p xuc

Cubn day contactor
K(11, N) mat dién

Tiép diém K(A1, A2), Tiép diém K(13, 15)

K(B1, B2), K(C1, C2) déng lai
hé ra H
Pong co M ngét khdi v v
nguén ba pha C6 dong chay qua cudn day C6 dong chay qua cudn day
\L contactor Kn(17,N) [~ role thai gian Rth(17, N)
Bdng cd M con quay
theo quan tinh Ti€p diém KH(C1, C4), | |Ti€p diém | | |Sau thai gian chinh dinh ti€p
KH(C2, C6), KH(B2, B5) Knla(7, 9)_ diém Rth(15, 17) hé ra
doéng lai déng lai

” Cubn day contactor KH(17
N) mat dién

Pong cd M cép dién mot chiéu
va ham ddéng nang

Tiép diém KH(C1, C4), Kn(C2,
C6), KH(B2, B5) hé ra

|

Loai nguén DC ra khdi dong
co M, két thuc qua trinh ham

Hinh 2 — 19: So d6 cay tom tit nguyén 1y dimg him dong ning déng co M

2.1.4.1.3 Bao vé mach dién va dong co

CB ba pha lap trén mach dong lyc dung dé dong cat va bao vé su cd ngan mach cho
toan bd mach dién.

Dong co ba pha dang hoat dong, néu dong co bi qua tai, dong dién qua tai chay qua
cac phan tir 6t néng cia role nhiét OL(A2, A3), OL(B2, B3), OL(C2, C3) dat dén dong tac
dong cua role s& phat sinh ra lugng nhiét 1am thanh ludng kim gian nd cong tac dong tiép
diém role nhiét trén mach diéu khién OL(3, 5) mé ra, lam cudn day contactor K(11, N) mat
dién, tiép diém K(7, 9) va K(A1, A2), K(B1, B2), K(C1, C2) hé ra, dong co cit khoi ngudn
ba pha.

Cau chi F lép trén mach diéu khién dé bao vé su cb nga“in mach cho mach diéu khién.

Trén mach diéu khién phai lip hai tiép diém thuong déng khoa chéo 1an nhau K(13,
15) va Kn(9, 11) dé ngan ngira hai cugn day contactor K va Ky khong c6 dién cung mét luc
gdy ngin mach hai pha cing cdu diode trén mach dong luc. Ngoai ra dé ngin ngira hai
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contactor c6 di¢n cung mdt lic nguoi ta st dung contactor kép c6 by khoa co khi, cho phép
mot thoi diém chi mot contactor hoat dong.
2.1.4.2 Mach ham ngugc dong co ba pha

Thiét bi dung dé ham nguoc la role tbc d0 Rkt duge lép déng truc véi dong co ba
pha, quay cung truc véi dong co. Khi dong co ding yén hoic tée do rotor quay nhé hon 15
% tdc do dinh mirc cua dong co thi tiép diém Rkt hg, khi tdc d6 quay cia rotor > 15 % tdc
dd dinh muc cua dong co thi tiép diém role tbc d6 Rkt dong lai.

Ham nguogc c6 vu diém 13 thoi gian him nhanh. Tuy nhién phuong phap nay khi hdm
thi dong dién ham qua bo dy stator cua dong co 16n lam giam tudi tho cua b day, anh
hudng céc thiét bi khac dang méc trén ludi; ngoai ra d6i voi dong co cong suat 1on mang tai
¢ quan tinh 16n khi thuc hién hdm nguoc c6 thé lam xoan gy truc dong co hoic anh hudng
dén bé gitr dong co.

2.1.6.2.1 Giéi thiéu mach dién
3~-220/380 V

T

CB
i‘» i‘b 1Y

EM
- oL Stop Startr
All B1] C1 —_ 1 3 L s | 7 1 o k211 [
= |
K1
I
RKT
K1 [k1 o |k1 tz k2 ko 13 K115 W

Hinh 2 - 20: Mach khoi dong, dirng hdm ngugc dong co ba pha tac dong bang role toc do

Mach dong luc g?)m c6 dong co ba pha M, truc dong co cod lép mét role téc d6 Rkr.
Céc tiép diém chinh cua contactor Ki diéu khién boi cudén day contactor Ky, cac tiép diém
chinh Ki dong lai cdp dién cho dong co M hoat dong.

Céc tiép diém chinh cua contactor K2 diéu khién bai cudn day contactor Kz, cac tiép
diém chinh K> déng lai hdm nguoc dong co M.
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Két cau role téc d6 Rk lap trén truc dong co két hop véi tiép diém role téc do Rkt
trén mach diéu khién dé diéu khién ham nguoc dong co M.

CB ba pha dung dé dong cat va bao vé sy ¢ ngin mach cho toan by mach dién.

Ba phan tir d6t nong cua role nhiét OL két hop véi tiép diém role nhiét OL trén mach
diéu khién dé bao vé qua tai dong co M.

Mach diéu khién gém c6 cudn day va tiép diém phu cua contactor K1 phdi hop véi
nut nhan Start dé khoi dong dong co M.

Nt nhén Stop, tiép diém cua role tdc do két hop véi tiép diém va cudn day contactor
K2 dé him nguoc dong co M, khi tbe do dong co < 15 % tbc d6 dinh mirc cua dong co thi
tiép diém role toc do ho ra, két thiic qua trinh ham.

Nut dung khan cip EM tac dong khi mach ¢ su ¢ can ding khan cap.

Tiép diém thuong dong cua role nhiét OL duoc diéu khlen béi cac phan tir d6t nong
OL trén mach dong luc va tlep diém nay tac dong khi co su cd qua tai trén mach dong lyc.

Cau chi F dé bao vé ngan mach cho mach dién diéu khién.
2.1.4.2.2Nguyén ly lam viéc

Pong CB ba pha, nhan nut Start(7, 9), tiép diém ctia nat nhan Start(7, 9) tiép xuc, c6
dong dién chay qua cudn day contactor K1(11, N), dong dién di tur (Cy, 1, 3,5, 7, 9, 11, Ky,
N), tiép diém Ki1(13, 15) mo ra, tiép diém Ki(7, 9) dong lai duy tri dién chay qua cudn day
contactor Ky khi tha niit nhan Start(7, 9) ra, dong thot trén mach dong luc cac tiép diém
chinh Ki(Al, A2), Ki(B1, B2), Ki(Cl1, C2) dong lai, cap dién ba pha vao dong co M, dong
co M hoat dong. Tdc d6 rotor > 15 % tdc d6 dinh muc cta dong co thi tlep diém Rr(5, 13)
dong lai nhung cudn ddy contactor K2(15, N) khong c6 dién do tiép diém thuong dong

K1(13,15) ho ra.
- . An Start(7, 9)
1 lyc ddi 16n

Ti€p diém Start(7, 9)
ti€p xuc

C6 dong dién chay qua cudn

day contactor K1(11, N)

Tiép diém K1(13, 15) h& \

ra, ngan contactor K Tiép diém K1(A1, A2), Tiép diém K1(7, 9)

khong c6 dién K1(B1, B2), K1(C1, C2) déng lai doéng lai

béng cd M cép dién,
hoat dong

Hinh 2 — 21: So dd cay tom tat nguyén 1y mach khoi dong dong co M

Pong co M dang quay, mudn dirng dong co M thi nhin nat Stop(5, 7) khi do tiép
diém cta nat nhan Stop(5,7) ho ra, cudn day contactor K1(11, N) mat dién, tiép diém Ka(7,
9) mé ra, trén mach dong luc cac tiép diém Ki(Al, A2), Ki(B1, B2), Ki(Cl, C2) ho ra, tiép
diém Ki(13, 15) déng lai két hop véi tiép diém Rkr(5, 13) dd déng lai trude do lam
contactor K»(15, N) c¢6 dién, dong dién theo duong (C1, 1, 3, 5, 13, 15, Kz, N) khi d6 tiép
diém K2(9, 11) mo ra, trén mach dong luc céc tiép diém K2(Al, C2), K2(B1, B2), Kx(C1,
A2) dong lai, thur ty hai trong pha dua vao dong co dao, lyc dién tir va moment cua rotor
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dong co nguge chiéu quay trude do, tbe do rotor ctia dong co giam dan, khi téc do rotor <
15 % tdc d6 dinh muc cua dong co thi tiép diém Rkr(5, 13) md ra cudn day contactor
K2(15, N) mat dién, tiép diém K2(9, 11) dong lai, cac tiép diém Kz(Al, C2), Kz(B1, B2),
K2(C1, A2) ho ra ngat khong cho dién ba pha vao dong co M, dong co M ngung hoat dong.

DPong co dang hoat dong nhung co su ¢d can ding khan cép thi nhan nat EM(1, 3),
tiép diém EM(1, 3) ho ra lam cudn day contactor Ki(11, N) mat dién, tiép diém Ki(7, 9) ho
ra, trén mach dong luc ba tiép diem Ki(Al, A2) K1(Bl B2), Ki(C1, C2) h¢ ra ngit dién ba
pha dua vao dong co. Sau khi khic phuc su ¢6 xong can van hanh lai phai tac dong vao nut
EM(1, 3) dé tiép diém EM(1, 3) phuc hoi dong trd lai.

~Dong co M dang

v | An Stop(5, 7) i€p diém RkT(5, 13)
hoat d6

1 lyc dd I6n da déng trudc dé

«L

Ti€p diém Stop(5, 7)
hd ra

¢

Cubn day contactor
K1(11, N) mat dién

/\

Tiép diém K(A1, A2), K(B1, B2), Ti€p diém K1(13, 15)
K(C1,C2) hé ra dong lai
Podng cd M ngét khoi {[l
nguén ba pha C6 dong chay qua cudn day

contactor K2(15, N)

JL

Tiép diém Kz2(A1, C2),
K2(B1, B2), K2(C1, A2)
déng lai

!

Lyc dién tu trong rotor déng ca
M ngudc chiéu quay trudc do,
déng cd M hadm ngugc

!

T&c do rotor <15% Name tiEP
diém RkT(5, 13) hé ra, cudn
day K2(15, N) mat dién

!

Tiép diém K2(A1, C2),
K2(B1, B2), K2(C1, A2)
hé ra, qua trinh ham két thuc

Hinh 2 — 22: So d6 cay tom tit nguyén 1y him nguoc dong co M
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2.1.4.2.3 Bao vé mach dién va dong co

CB ba pha lip trén mach dong luc dung dé déng cit va bao vé sy cd ngan mach cho
toan bd mach dién.

DPong co ba pha dang hoat dong, néu dong co bi qua tai, dong dién qua tai chay qua
cac phan ttr 6t néng cua role nhiét OL(A2, A3), OL(B2, B3), OL(C2, C3) dat dén dong tac
dong cua role, s€ phat sinh ra lugng nhi¢t lam thanh ludng kim trong role nhi¢t gian nd
cong tac dong tiép diém role nhiét trén mach diéu khién OL(3, 5) mo ra, lam cudn day
contactor K1 mat dién, tiép diém Kau(7, 9) va Ki(Al, A2), Ki(B1, B2), Ki(C1, C2) ho ra,
dong co cit khoi ngudn ba pha.

Cau chi F lép trén mach diéu khién dé bao vé su cb nge’in mach cho mach diéu khién.

Trén mach diéu khién phai lap hai tiép diém thuong dong khéa chéo 1an nhau K1(13,
15) va K2(9, 11) dé ngan ngira hai cudn day contactor Kiva Kz khong ¢ dién ciing mét luc
gdy ngan mach hai pha trén mach dong lyc. Ngoai ra dé ngin ngira hai contactor c6 dién
cung mot lic ngudi ta st dung contactor kép c6 bd khoa co khi, cho phép mot thoi diém chi
mot contactor hoat dong.

2.1.5 Piéu khién ddng co kdb ba pha rotor 16ng séc hai cip téc dd

Téc do tir trudng quay cua dong co kdb ba pha duoc tinh theo cong thirc ndb = %m
trong d6 f 13 tan s cua ludi dién (luwéi dién Viét Nam 1a 50 Hz) va pla s6 d6i cyc cia dong
co. Toc do quay cua rotor dong co nrotor = (1- S) Nav trong d6 s 1a hé s0 truot co gid tri tir 0,02
dén 0,06. Dé thay doi toc dong co kdb ba pha c6 thé thay ddi tan sd f hay thay d6i s6 doi
cuc ctia dong co. Trong ndi dung trinh bay dudi day thay d6i toc d6 dong co bang cach thay
d6i s6 d6i cuc bo day stator ctua dong co. So dd mach diéu khién duéi day tng dung cho
dong co ba pha hai cap toc d6 c6 cong sut Pamac thay doi khi van hanh & hai cap toc do do
d6 dung hai role nhiét ba pha doc 1ap; nguoc lai néu cong Pamac Khong thay doi ¢ hai cap toc
d6 thi dung mot role nhiét ba pha dé béo vé qua tai cho dong co.
2.1.5.1 Piéu khién dong co ba pha 2 cip téc d6 quay mdt chiéu
2.1.7.1.1 Gidi thiéu mach dién

Mach dong luc gom c6 dong co ba pha M hoat dong & hai cip téc do (toc d6 thip bo
day stator d4u hinh A, tdc do cao bd day stator d4u hinh YY), A/YY - 380 V. Cac tiép diém
chinh cua contactor K, K1 duogc diéu khién boi cudn day contactor K va K1, cac tiép diém
chinh cua K va K1 dong lai dong co M chay toc do thap.

Céc tiép diém chinh cta contactor K, Kz, Ks dugc diéu khién boi cudn day contactor
K, Kz va Ks, céc tiép diém chinh cua K, Ko va K3 dong lai dong co M chay toc do cao.

CB ba pha dung dé dong cat va bao vé su cd  ngan mach cho toan bo mach dién.

Ba phan tr d6t nong cua role nhiét OL1 két h0’p v6i tiép diém role nhiét OL; trén
mach diéu khién dé bao vé qué tai dong co M (chay ché do A); ba phan tir role nhiét OL két
hop voi tiép diém OL> trén mach diéu khién dé bao vé qua tai cho dong co M (chay ché d6
(YY).

Mach diéu khién gém c¢6 cudn ddy va tiép diém phu cua contactor K, K1 phdi hop véi
nat nhan kép Start, Starta dé diéu khién dong co M chay toc do thap (dau hinh tam giac).

Cudn day va tiép diém phu cua contactor K, Kz, K3 phéi hop véi niit nhan kép Start,
Startyy dé diéu khién dong co M chay toc d6 cao (d4u hinh sao kép).

NGt nhan Stop, dung khan cép EM diéu khién cit dién cudn day contactor K, K1 hodc
contactor K, Kz, K3 dé dimg dong co M.

Tiép diém thuong dong cua role nhiét OLy, OL2 duoc diéu khién bai cac phan tir d6t
néng OL1, OL, trén mach dong luc va céc tiép diém nay tac dong khi ¢ su ¢d qua tai trén
mach dong luc.

CAu chi F dé bao vé ng‘fm mach cho mach dién diéu khién.
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37220/380 V
) I B I C E
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OL2 Stop Start

OL1
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Hinh 2 — 23: Mach diéu khién dong co ba pha M hoat dong hai cap toc do

2.1.5.1.2 Nguyén ly lam viéc

Pong co M hoat dong & toc dd thap A: Dong CB ba pha, nhan nut Starta(9, 13) tiép
diém nut nhan Starta(23, 25) ho ra, tiép diém nut nhdn Starta(9, 13) tiép xtc, cudn diy
contactor K1(19, N) co6 dién, dong di¢n di theo duong (C1, 1, 3, 5,7, 9, 13, 15, 17, 19, K4,
N), tiép diém Ki(23, 25) mo ra, tiép diém Ku(9, 13) dong lai duy tri dién qua cudn day
contactor Ki(19, N) khi tha nut nhn Starta ra, trén mach dong luc cac tiép diém Ki(A2,
A3), Ki(B2, B3), Ki(C2, C3) dong lai, sau d6 nhan nat Start(9, 11), tiép diém nat nhin
Start(9, 11) tiép xuce, ¢6 dong dién chay qua contactor K(11, N), dong dién di trr (C1, 1, 3, 5,
7,9, 11, K, N), tiép diém K(9, 11) dong lai duy tri dién qua cudn day contactor K(11, N) khi
tha nut nhan Start(9, 11) ra, dong thoi trén mach dong luc cac tiép diém chinh K(A1, A2),
K(B1, B2), K(C1, C2) dong lai dong co khai dong & téc do thip (ché do A).
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T
- | An Starta(9, 13)

Pong CB 3 phay—t—=

1 Iyc dd 16n |

Ti€p diém ~
. A , 11
Starta(9, 13) tiép xuc ?I?rt:agl(]gldn )

C6 dong dién chay qua
r = = cudn day contactor K1(19, N)

Tiép diém
Start(9, 11) ti€p xuc

Tiép diém K1(23, 25)
| hd ra, ngan contactor
K2, K3 khéng co dién

|=Tié'p diém Tiép diém K1(A2, A3),
K1(9, 13) K1(B2, B3), K1(C2, C3)
déng lai déng lai Y

C6 dong dién chay qua
cudn day contactor K(11, N)

T\

Ti€p diém K(A1, A2), | [Ti€p diém K(9, 11)
K(B1, B2), K(C1, C2) déng lai

!

dong lai

Péng cd M cap dién,
quay téc do thap

Hinh 2 — 24: So d6 cay tom tit nguyén ly diéu khién dong co M quay tdc do thap

Pong co' M hoat dong & toc dd cao YY: Gia st trude d6 dong co M dang hoat dong
& tdc do thap A, can hoat dong téc do cao nhin nut Startyy(13, 15), tiép diém nut nhan
Startyy(13, 15) ho ra, cudn day contactor K1(21, N) mat dién, tiép diém K1(9, 13) mo ra,
trén mach dong luc cac tiép diém Ki(A2, A3), Ki(B2, B3), Ki(C2, C3) ho ra, ddng thoi tiép
diém Ki(23, 25) dong lai két hop tiép diém cua nat nhan Statyy(9, 21) tiép xuc, cudn day
contactor K»(25, N) va K3(25, N) co6 dién, dong dién di theo duwong (C1, 1, 3, 5,7, 9, 21, 23,
25, Kz va K3, N), tiép diém K»(15, 17), K3(17, 19) ho ra, tiép diém K»(9, 21) déng lai duy tri
dién chay qua hai cudn day contactor K»(25, N)va K3(25, N) khi tha nat Startyy(13, 15) ra,
trén mach dong luc cac tiép diém Ko(A2, A5), K2(B2, B5), K2(C2, C5) va tiép diém Ks(A4,
B4), K3(B4, C4) déng lai, dong co hoat dong & tdc do cao (ché d6 YY).

Dirng dong co M: Gia sir dong co M dang 1am viée & tdc d6 thapA, mudn dirng dong
co M nhén nat Stop(7, 9), tiép diém cta nat nhan Stop(7, 9) hé ra cudn day céc contactor K,
Kimat dién, tiép diém K(9, 11), K1(9, 13) mé ra, trén mach dong luc cac tiép diém K(Al,
A2), K(B1, B2), K(C1, C2), Ki(A2, A3), Ki(B2, B3), Ki(C2, C3) mé ra, dong co M mat
dién, dung hoat dong.
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: co M dang

; ! An Stop(7, 9)
quay téc do thap

1 lyc du I16n

!

Ti€p diém Stop(7, 9)

hé ra
Cubn day co,ntactor Cudn day contactor | S
— P K(11, N) mat dién K1(19, N) matdien [~ —  — 71
Tiép diém| | Tigp diém K(A1, A2), Tigp diém K1(A2, A3), | [Tiép diém|
K(9, 11) | | K(B1, B2), K(C1, C2) K1(B2, B3), K1(C2, c3)| |K1(9,13) —
ho ra hé ra hé ra hé ra

vy

Bodéng co M dung

Hinh 2 — 25: So d6 cay tom tit nguyén 1y diéu khién ding dong co M

Pong co M dang hoat dong nhung c6 sy ¢b can ding khan cap thi nhan nit EM(3,
5), tiép diém EM(3, 5) hé ra lam cac contactor K, K1 mat dién, tiép diém K(9, 11), K1(9, 13)
mg ra, trén mach dong luc cac tiép diém K(A1, A2), K(B1, B2), K(C1, C2), Ki(A2, A3),
Ki(B2, B3), Ki(C2, C3) mod ra, dong co M mat dién, ngimng hoat dong. Sau khi khic phuc sy
c0 xong can van hanh lai phai tdc dong vao nat EM(3, 5) dé tiép diém EM(3, 5) phuc hoi
dong trd lai nghia 1a tiép diém EM(3, 5) tiép xuc.
2.1.5.1.3 Bao vé mach dién va dong co

CB ba pha lap trén mach dong luc ding dé dong cat va bao vé sy cd ngan mach cho
toan bd mach dién.

bong co M dang hoat dong & tbe do thép, néu dong co bi qua tai, dong dién qua tai
chay qua céc phan tir 6t néng cia role nhiét dat dén dong tac dong cia role, s€ phat sinh ra
lugng nhiét lam thanh ludng kim trong role nhiét gidn nd cong tdc dong tlep diém role nhiét
trén mach diéu khién OL1(3, 5) md ra, lam cudn day contactor K va K1 mét dién, tiép diém
diéu khién K(3, 7), Ki(5, 11) mé ra, trén mach dong luc K(Al, A2), K(B1, B2), K(C1, C2)
va Ki(A2, A3), Ki(B2, B3), Ky(C2, C3) h¢ ra, dong co cat khoi nguon ba pha.

Cau chi F lap trén mach diéu khién dé bao vé sy cd ngan mach cho mach diéu khién.
Céac tiép diém khoa chéo Ki(23, 25), Ka(15, 17), Ks(17, 19) ngan khong cho

contactor Ky véi contactor K va Kz c¢6 dién cing mot thoi diém dé tranh gay ngan mach
trén mach dong luc.
2.1.6 Piéu khién dong co kdb ba pha rotor 1ong séc diung bién tin

Muc 2.1.7 da trinh bay thay ddi tbc do dong co kdb ba pha bang cach thay doi sé doi
cuc p, ndi dung trinh bay dudi day thay doi téc d6 do co kdb bang cach thay doi tan sd f,
thiét bi str dung dé thay doi tan s6 f1a bo bién tan.
2.1.6.1 Giéi thiéu mach dién
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1

Man hinh ——  Peén bido

Phim nhan

Chinh tan s0

Hinh 2.19a Mt hién thi va phim 14p trinh cua bién tin
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Hinh 2 — 26: So d6 két ndi bd bién tan v6i dong co kdb ba pha (so d6 tiéng Anh)

Mach dong luc gém c6 dong co kdb ba pha, dong co nay két ndi v6i bd bién tan,
contactor K cép dién ba pha cho bién tan va dong co. CB ba pha dung déng cit va bao vé ngan
mach cho toan mach dién.

Mach diéu khién gdm cé nut nhan Starte két hop véi role trung gian Re va contactor K
diéu khién dong co quay thuan. Nt nhan Startr két hop véi role trung gian Rg va contactor K
diéu khién dong co M quay nguoc.

Dirng dong co tac dong nut nhin Stop hay nut dimg khan cip EM.

Tiép diém MB bao vé qua tai cho dong co

Cau chi bao vé su ¢d ngén mach cho mach diéu khién
2.1.6.1 Nguyén ly lam viée

Pong CB ba pha, nhan nt Starte(7, 9), tiép diém Startr(7, 9) tiép xtc, ¢ dong dién chay
qua cudn day role trung gian Rr, dong dién di tir (Al, 1, 3, 5, 7, 9, 11, Rr, 2, N), tiép diém
Rr(13, 15) ho ra, tiép diém Rr(7, 9) déng lai dé duy tri dién qua role trung gian Rr khi tha nut
Giao trinh Trang Bi Dién 46



Chwong 2.Diéu khién déng co kdb ba pha

nhan Startr ra, tiép diém Rr(7, 17) dong lai, cudn day contactor K c6 dién, tiép diém Rr(S1, 0),
K(0, SC) dong lai, trén mach dong lyc cac tiép diém K(A1, A2), K(B1, B2), K(Cl1, C2) déng lai
cip dién ba pha cho bién tan va dong co M hoat dong. Can thay dbi tan sb dé thay doi toc do
dong co diéu chinh bién trd VR (hay lap trinh trudc tan s6 cho bién tan).

D4o chiéu quay tac dong nut Stop(5, 7), tiép diém nat Stop(5, 7) hé ra, role trung gian
RF va contactor K mat dién, cac tiép diém cua role Rr va K ho ra, dong co M dung, sau do nhén
ndt Startr(7, 13), tiép diém Startr(7, 13) tiép xuc, cudn day role trung gian Rr va contactor K c6
dién, dong co M quay nguoc.

e &6 |
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3
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‘g_o i| Al K 1]
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Al , 220V
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D

AV

11
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Hinh 2 — 27: So d6 nguyén 1y diéu khién dong co ba pha dung bién tan

2.1.7 Piéu khién dong co kdb ba pha theo trinh tu
2.1.7.1 Dieu khién hai dong co ba pha theo trinh tu tac dong bang tay
2.1.7.1.1 Giédi thiéu mach di€én

Giao trinh Trang Bi Dién 47



Chwong 2.Diéu khién déng co kdb ba pha

3~220/380 V
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Hinh 2 — 28: So d6 nguyén 1y mach dién diéu khién hai dong co theo trinh tu, tic dong bang
tay

Mach dong luc gém c6 dong co M1 duge diéu khién boéi tiép diém chinh contactor
Ki, dong co M2 duoc diéu khién boi tiép diém chinh contactor Ka. Cac phan tir d6t nong
OL1, OL; két hop véi tiép diém OL; va OL; trén mach diéu khién dé bao vé qua tai cho
déng co M1 va M.

Mach diéu khién gém co6 cudn day va tiép diém phu cta contactor K1 két hop nit
nhan Start] dé khoi dong dong co M1, cudn day va tiép diém phu ciia contactor K2 két hop
v6i nat nhan Start2 dé khoi dong dong co Mz. Nat nhan Stopl dé dimg dong co M1, nit
nhan Stop2 dé dimg dong co Mz. Tiép diém role nhiét OL1, OL tic dong khi c6 qua tai trén
mach dong luc.
2.1.7.1.2 Nguyén ly lam viéc

Pong CB ba pha, nhan nut Start1(9, 11), tiép diém niit nhan Start1(9, 11) tiép xtic, c6
dong chay qua cudn day contactor Ki(11, N), dong dién di theo duong (C1, 1, 3, 5,7, 9, 11,
K1, N), tiép diém Ki1(9, 11) dong lai dé duy tri dién cho cudn day contactor K1 khi tha nut an
Start1(9, 11) ra, trén mach dong luc cac tiép diém Ki(Al, A2), Ki(B1, B2), Ki(C1, C2)
dong lai, dong co M1 duoc cép dién va hoat dong.

Nhén nat Start2(13, 15), tiép diém nut nhin Start2(13, 15) tiép xuc, c6 dong chay qua
cudn day contactor K2(15, N), dong dién di theo duong (C1, 1, 3,5, 7,9, 11, 13, 15, K2, N),
tiép diém Ko(13, 15) dong lai dé duy tri dién qua contactor K, khi budng nut nhan Start2 ra,
tiép diém Ka(7, 9) dong lai khoa tiép diém Stopl, trén mach dong luc cac tiép diém Ka(Al,
Ad), K2(B1, B4), Ko(C1, C4) dong lai, dong co M2 cdp dién va hoat dong.

Giao trinh Trang Bi Dién 48



Chwong 2.Diéu khién déng co kdb ba pha

Bong CB 3 pha =

An Start1(9, 11)

1 lyc du I16n

Ti€p diém Start1(9, 11)

An Start2(13,15)

Tiép diém K1(A1, A2),
K1(B1, B2), K1(C1, C2)

déng lai

'

Pong ca M1 cap
dién, hoat dong

ti€p xuc 1 lyc du I16n
C6 dong dién chay qua cudn Tiép diém
day contactor K1(11, N) = Start2(13,15)
ti€p xuc
Ti€p diém
K1(9, 11) —
déng lai

C6 dong dién chay qua cudn

day contactor K2(15,N) [~ — ]
Tiép diém Tiép diém K2(A1, A4), Tiép diém
K2(7, 9) K2(B1, B4), K2(C1, C4) K2(13, 15) |
dong lai dong lai dong lai

JL

Khéa nut nhan
Stop1(7, 9)

Péng co M2 cap
dién, hoat dong

Hinh 2 — 29: So d6 cay tom tat nguyén 1y diéu khién hai dong co theo trinh tu, tac dong
bing tay

2.1.7.2 Piéu khién hai déng co ba pha theo trinh tw tic dong bang role thoi gian
2.1.7.2.1 Giéi thiéu mach dién

Mach dong luc va mach diéu khién giéng mach diéu khién theo trinh tu tac dong
bang tay, diém khac mach diéu khién c6 dung hai role thoi gian, hai nat nhan (1nat Stop, 1

nat Start).

2.1.9.2.2 Nguyén ly lam viéc
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37.220/380 V
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Hinh 2 — 30: So d6 nguyén 1y mach dién diéu khién hai dong co theo trinh tu, tic dong bang
Timer

bong CB ba pha, nhan nat Start(9, 11), tiép diém nat nhan Start(9, 11) tiép xuc, cO
dong chay qua cudn day contactor Ki(11, N) va role thoi gian Ring, dong dién di theo duong
(C1,1,3,5,7,9, 11, K1 va R, N), tiép diém K1(9, 11) dong lai dé duy tri dién cho cudn
day contactor K1 va R khi budng nut Start(9, 11) ra, trén mach dong luc cac tiép diém
Ki(Al1, A2), Ki(B1, B2), Ki(C1, C2) ddng lai, dong co M1 dugc cap dién va hoat dong. Sau
thoi gian chinh dinh tiép diém Rumi(15, 17) dong lai, c6 dong chay qua cudn day contactor
K2(17, N), dong dién di theo duong (C1, 1, 3, 5,7, 9, 11, 13, 15, 17,K>2, N), trén mach dong
luc cac tiép diem Ko(Al, A4d), Ko(B1, B4), Ko(C1, C4) dong lai, dong co M» hoat dong.

Dung nhan nat Stop(13, 15), tiép diém nut Stop(13, 15) hé ra, cudn day contactor
K2(17, N) mét dién, trén mach dong luc cac tiép diém Ka(Al, A4), Ko(B1, B4), K»(C1, C4)
hé ra, dong co M2 dirng; dong thoi tiép diém Stop(11, 19) tiép xtc, c6 dong chay qua cudn
day role thoi gian Rinz dong dién di theo duong (Cl, 1, 3, 5,7, 9, 11, 19, Rinz, N), tiép diém
Rin2(11, 13) ho ra, tlep diém Rina(11, 19) dong lai dé duy tri dién cho cudn déy role thoi gian
Rih2 khl budng nut nhin Stop ra, sau thoi gian chinh dinh, tiép diém Ruz(7, 9) ho ra cudn
day contactor K1 va role thoi gian Ri mat dién tiép diém Ki(9, 11), Rinz(11, 19) ho ra, trén
mach dong luc cac tiép diém Ki(A1, A2), Ki(B1, B2), Ki(C1, C2) hd ra dong co M1 ding.
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An Start(9, 11)

Bong CB 3 ph :
ong CB 3 pha 1 lic do 16n

Ti€p diém Start(9, 11)

ti€p xuc
C6 dong dién chay qua cubn C6 dong dién chay qua cubn
day contactor K1(11, N) I day rdle thagi gian Rni(11, N)
A | Sau thgi gian chinh dinh, ti€p
Tiép diém K1(A1, A2), Tiép diém diém Rui(15, 17) doéng lai
K1(B1, B2), K1(C1, C2) K1(9, 11) -
dong lai dong lai
bong co M1 cap \L
dien, hoat dong Co6 dong dién chay qua cudn

day contactor K2(17, N)

|

Tiép diém K2(A1, A4),
K2(B1, B4), K2(C1, C4)
déng lai

¢

Pong co M2 cép
dién, hoat déng

Hinh 2 — 31: So d6 cay tom tit nguyén 1y diéu khién hai dong co theo trinh tu, tac dong
bang Timer

2.2 PIEU KHIEN PONG CO KPB BA PHA ROTOR DAY QUAN

Pong co kdb ba pha rotor ddy quan c6 dic diém dong dién khoi déng c6 thé khong
ché Ika = (2 + 2,5) lam cua dong co. Gia tri dong dién khoi dong duge khong ché nhu vay 1a
do két cau bo day quén rotor ciia dong co dugc mic ndi tiép vai cac cap dién trd bén ngoai
trong qua trinh khai dong thong qua chéi than va vong truot do d6 giam dong khoi dong cho
dong co. Khi ddu day van hanh chi ¥ s6 doi cuc p cua bo day stator phai bang s6 doi cuc
cua bo day rotor cua dong co. Dong co kdb ba pha rotor day quan dugc su dung trong hé
thng diéu khién can truc, cu tryc... Pong co rotor ddy quin c6 ciu tao phirc tap hon so voi
dong co ba pha rotor 16ng séc (vong truot, choi than) do d6 gia thanh cao, bao tri kho khan,
pham vi g dung loai dong co nay trong hé thong dleu khién truyén dong cling han ché.
2.2.1 Mach khéi dong dong co ba pha rotor diy quan theo nguyén tic théi gian
2.2.1.1Giéi thiéu mach dién

Mach dong lyc gdm c6 dong co ba pha rotor ddy quan M, dong co nay bo ddy rotor
d4u hinh Y théng qua ba vong truot va ba chdi than két ndi véi hai cip dién tré phu Ry va
R2 bén ngoai.
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Céc tiép diém chinh cua contactor K, Ki, Kz dugc diéu khién boi cac cudn day
contactor K, K1, K. Cac tiép diém chinh K dong dé cap dién khoi dong dong co M, céc tiép
diém K1, K2 dong d¢ loai timg cap dién tro Ry, Rz trong qu trinh khoi dong. Pién tro Ry, Rz
tham gia vao mach rotor dé han che dong khoi dong cho dong co M.

CB ba pha dung dé déng cit va bao vé sy ¢d ngin mach cho toan b mach dién.

Ba phin tir d6t néng cua role nhiét OL két hop véi tiép diém role nhiét OL trén mach
diéu khién dé bao vé qua tai cho dong co M.

Mach diéu khién gdm c6 cudn ddy va tiép diém phu cua contactor K két hop vé6i nut
an Start dé diéu khién dong co M khéi dong qua hai cip dién tro.

Role thoi gian R, Rz két hop véi cudn day va tiép diém cia contactor K1, Ko, dé
diéu khién cat tirg cap dién tré R1, Rz khi dén thoi gian chinh dinh cia role Ri, Rine.

Nt dimg Stop va ding khan cidp EM diéu khién cit dién cac cudn day contactor K,
K1, K2 va role thoi gian Rin, Rinz dé dimng dong co M.

Tiép diém role nhiét OL duogc diéu khién boi ba pha tir d6t néng OL trén mach dong
luec, tiép diém nay tac dong khi cé qua tai trén mach dong luc.

Cau chi F dé bao vé ngan mach cho mach dién di¢u khién.
3~u220/380 V
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Hinh 2 — 32: Mach kh¢i dong qua hai‘cép dién tro dong co ba pha rotor day quan, tac dong
bang role thoi gian
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2.2.1.2 Nguyén ly lam viée
Bong OB 3 pha An Start(7, 9)
1 lyc dd I6n

Tiép diém Start(7, 9)
ti€p xuc

C6 dong dién chay qua cudn

r T~ T 771 day contactor K(9, N)

L Tiép diém Tiép diém K(A1, A2), Tiép diém
K(7,9) dong lai | [K(B1, B2), K(C1, C2) déng lai K(7, 11) dong lai
Déng co M khéi dong Cudn day role thai gian
qua 2 cép dién trd R1, R2 Rui(11, N) c6 dién

Sau thgi gian chinh dinh ti€p
diém Rtn1(9, 11) déng lai

Cudn day contactor
K1(15, N) c6 dién

Tiép diém K1(A5, B5), Tiép diém
K1(B5, C5) déng lai K1(7, 13) dong lai
‘& Cudn day role thai gian
Loai R1, dong cd M khdi Rwnz2(13, N) c6 dién
déng qua 1 cép dién tr§ R2

Sau thgi gian chinh dinh ti€p
diém Rth2(7, 17) déng lai

Cuébn day contactor
K2(17, N) cé dién

Tiép diém K2(A4, B4),
K2(B4, C4) déng lai

{

Loai R2, két thuc qua trinh
khdi déng déng co M

Hinh 2 — 33: So d6 cay tom tit nguyén 1y mach khoi dong qua 2 cap R, tac dong bang role
thoi gian

DPong CB ba pha, nhin nut Start(7, 9), tiép diém cua nat Start(7, 9) tiép xuc, c6 dong
dién chay qua cudn day contactor K(9, N),dong dién theo duong (C1, 1, 3,5, 7, 9, K, N),
tiép diém K(7, 9) dong lai dé duy tri dién cho cudn day contactor K(9, N) khi tha nat nhan
Start(7, 9) ra va tiép diém K(7, 11) dong lai cap dién cho cudn day Rumi(11, N), trén mach
dong luc cac tiép diem K(A1, A2), K(B1, B2), K(C1, C2) dong lai, cp dién ba pha cho
dong co M, dong co M khéi dong qua hai cép dién tré Ri va Ro.
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Sau thoi gian chinh dinh tiép diém role thoi gian Rin(9, 15) dong lai cip dién cho
cudn day contactor Ki(15, N) c6 dién, tiép diém Ku(7, 13) dong lai cip dién cho cudn diy
role thoi gian Ria(13, N), trén mach dong luc céc tiép diém Ki(A5, B5), Ki(B5, C5) dong
lai loai cép dién tr& phy R1 ra khoi mach, sau thoi gian chinh dinh tiép diém role thoi gian
Rin2(9, 15) déng lai, cudn day contactor Ko(17, N) c6 dién, cac tiép diém Ko(A4, B4),
K2(B4, C4) trén mach dong luc dong lai, loai cip dién tré Rz ra khoi mach két thic qué trinh
khéi dong.

DPong co M dang hoat dong, mudn ding déng co M thi nhan nuat Stop(5, 7) khi d6
tiép diém cua nut nhan Stop(5, 7) ho ra, cudn day contactor K(9, N), K1(15, N), K2(17, N)
va cudn day role thoi gian Rin(11, N), Rina(13, N) mat dién, tiép diém K(7, 9), K(7, 11) mo
ra, trén mach dong luc cac tlep diém K(Al, A2), K(B1, B2) K(C1, C2) va cac tlep diém
Ki(A5, B5), Ki(B5, C5), K2(A4, B4), Ko(B4, C4) hé ra, ngit khong cho dién ba pha vao
dong co M, dong co M ngung hoat dong.

2.2.1.3 Bao vé mach dién va dong co

CB ba pha lép trén mach dong luc dé dong cit va bao vé su cb ngfm mach cho toan
mach dién.

DPong co ba pha M dang hoat dong néu dong co bi qué tai, dong dién qué tai chay qua
cac phan tir d6t nong cta role nhiét dat dén dong tac dong cua role, s& phat sinh ra luong
nhiét 1am thanh ludng kim gian no cong tac dong tiép diém role nhiét trén mach diéu khién
OL(1, 3) mo ra, lam cudn day contactor K(9, N) mat dién, tiép diem K(7, 9), K(7, 11) ho ra
lam cudn day role thoi gian Ry, Rz, contactor Ky, Kz mét dién va cac tiép diém dong luc
K(Al, A2), K(B1, B2), K(C1, C2), Ki(A5, BS), Ki(B5, C5), K2(A4, B4), K»(B4, C4) ho ra,
dong co cat khoi ngudn ba pha.

Cau chi F lép trén mach diéu khién dé bao vé su cb ngén mach cho mach diéu khién.
2.2.2 Mach khéi dong dong co ba pha rotor diy quan theo nguyén tic dong dién

2.2.2.1 Gi6i thiéu mach dién

Mach ddng luc gdm c6 dong co ba pha rotor ddy quan M, dong co nay bd day rotor
dau hinh Y thong qua ba vong trugt va ba chdi than két ndi v6i hai cap dién tré phu Ri, Rz
va hai cudn dong RIz, Rl2 bén ngoai.

Cac tiép diém chinh cua contactor K, Ki, Kz dugc diéu khién boi cac cudn day
contactor K, K1, Ka. Céc tiép diém chinh K dong dé cap dién khoi dong dong co M.

Céc cudn day role dong Rz, Rl2 két hop véi céc tiép diém Rz, Rl trén mach diéu
khién dé cép dién cho cac contactor K1, Kz tac dong dong cac tiép diém Ki, Kz trén mach
dong lyc dé loai ting cap dién trd Ry, Rz trong qua trinh khoi dong.

CB ba pha dung dé dong cit va bao vé sy ¢ ngin mach cho toan by mach dién.

Ba phan tir 6t néng cuia role nhiét OL két hop véi tiép diém role nhiét OL trén mach
diéu khién dé bao vé qua tai cho dong co M.

Mach diéu khién gdom c6 cudn day va tiép diém ‘phu cua contactor K két hop vé6i nut
an Start ¢ diéu khién dong co M khoi dong qua hai cap dién trg. Tiép diém role dong Rlj,
Rl2 dugc diéu khién béi cac cudn dong RIi, Rl2 trén mach dong luc két hop voi céc
contactor Ki, Ko dé diéu khién cat timg cap dién trd R1, Rz khi dén gia tri dong phuc hoi cia
role dong RIy, Rl>.

Nut dimg Stop va dimng khan cidp EM diéu khién cit dién cac cudn day contactor K,
K1, Kz dé dirng dong co M.

Tiép diém role nhiét OL duoc diéu khién béi ba phan tir d6t néng trén mach dong
luc, tiép diém nay tac dong khi c6 qua tai trén mach dong luc.

Céu chi F dé bao vé ngan mach cho mach dién diéu khién.

2.2.2.2 Nguyén ly lam viée

Dong dién qua cudn dong RI cua role dong qua dong nha cua role dong thi tiép diém

thuong dong cua role dong mo ra, tiép diém thuong hd dong lai. Dong dién qua cudn dong
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cta role dong bang hodc nhé hon dong dién nha cua RI thi tiép diém thuong dong cua RI
dong lai, tiép diém thuong ho thi ho ra.

Pong CB ba pha, nhan nut Start(7, 9), tiép diém cua nit Start(7, 9) tiép xuc, c6 dong
dién chay qua cudn day contactor K(9, N), dong di¢n di theo duong (C1, 1, 3,5, 7,9, K, N),
tiép diém K(7, 9) dong lai dé duy tri dién cho cudn day contactor K(9, N) khi tha nat nhan
Start(7, 9) ra va tiép diém K(7, 11) déng lai cdp dién cho cudn ddy trung gian Ry, trén mach
dong luc cac tiép diem K(A1, A2), K(B1, B2), K(C1, C2) dong lai, cp dién ba pha cho
dong co M, dong co M khéi dong qua hai cip dién tré Ry va R

3mv220/380 V

v

cB
EM
Al B1 C1 F_ 1 ? 3 L5 | 7 1L o |?
- ' A L
K
K K K "
E = — K 11 -]
] g
A2 B2 c2
Re
13] Ru 15 1
[ -}
K1
——

Hinh 2 - 34 Mach khoi dong qua hai cip dién tré dong co ba pha rotor day quén, tac dong
bang role dong dién
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A CRAL || An start(7, 9)
béng CB 3 pha
1 lyc dd I6n

Tiép diém Start(7, 9)
ti€p xuc

_|C6 dong dién chay qua cudn

|’; — — — day contactor K(9, N)

‘L Tiép diém ‘ Tiép diém K(A1, A2), ‘ Tiép diém
K(7, 9) dong lai K(B1, B2), K(C1, C2) déng lai | K(7, 11) déng lai
Béng cd M khdi dong [Eudn day role trung gian
qua 2 cép dién tr R1, R2 ‘ Ru(11, N) c6 dién
Irotor > ltac dong cua 2 T|ép diém R‘ll’(7, 13)
role dong RI1, RI2 déng lai

Tiép diém RI1(13, 15), |

RI2(15,17) h ra |

g 777 gian Irotor < Iphuc
nsi clia RI1, tiép diém
RI1(13, 15) déng lai

Cudn day contactor ]
K1(15, N) co dién = i"
|

Tiép diém K1(A5, B5), Tiép diém | |
K1(B5, C5) dong lai K1(13, 15) {—=
| déng lai |

o

i gian lrotor < |phuc
nsi clia RI2, ti&p diém
RI2(15, 17) déng lai_

| Loai R1, dong co M khai
déng qua 1 cép dién tré R2

v

Cudn day contactor
K2(17, N) cé dién

~

Tiép diém K2(A4, B4), Tiép diém
K2(B4, C4) dong lai K1(13, 15)
‘l déng lai

L ]

v

Loai R2, dong co M két
thic qua trinh khdi dong

Hinh 2 — 35: So d6 cay tom tit nguyén Iy mach khoi dong qua 2 cip dién tro, tac dong bang
role dong

Dong dién cam trng chay trong b day rotor va qua cac cuon day role dong Rl1 va
Rl lac khoi dong 16n nhiéu 1an so v&i dong nha cua role dong Rli, Rlz 1am tiép diém
RI1(13, 15), Rlx(15, 17) md ra, cac cudn diy contactor K1 va Kz khong c6 dién, mic du tiép
diém Ru(5, 11) déng, sau thoi gian khai dong dong dién qua bd day rotor giam bang dong
nha cua role dong R1; thi tiép diém RIy(11, 13) dong lai va cudn day contactor K1(15, N) ¢6
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dién, dong tiép diém Kai(13, 15) lai, trén ‘mach dong luc cac tiép diém chinh cua contactor
K1(A5, B5), Ki(BS, C5) dong lai, loai cap dién tré phu Ri. Sau thoi gian khoi dong dong
dién rotor giam xubng dén gia tri nha cua role dong Rl thi tiép diém RIp(15, 17) dong lai va
cudn day contactor K2(17, N) co6 dién, tlep diém K2(15, 17) dong lai, trén mach dong luc hai
tiép diém Ko(A4, B4), Ko(B4, C4) dong lai, loai cAp dién tré phu Rz, qua trinh khoi dong két
thac.

Pong co M dang hoat dong, mudn dimg dong co M thi nhan nut Stop(5, 7) khi d6
tiép diém cua nat nhin Stop(5, 7) hé ra, cudn day contactor K(9, N), Ki(15, N), K2(17, N)
va cudn day role trung gian Ry(11, N) mat dién, tiép diém K(7, 9) mé ra, trén mach dong
luc cac tiép diém K(A1, A2), K(B1, B2), K(C1, C2) va cac tiép diém Ki(A5, B5), Ki(B5,
C5), K2(A4, B4), Ka(B4, C4) ho ra, ngit khong cho dién ba pha vao dong co M, dong co M
ngung hoat dong.

2.2.2.3 Bao vé€ mach dién va dong co

CB ba pha lép trén mach dong luc dé dong cit va bao vé su ¢d ngén mach cho toan
b0 mach dién.

Bong co ba pha dang hoat dong néu dong co bi qua tai, dong dién qua tai chay qua
cac phan tir d6t noéng cua role nhiét dat dén dong tac dong cua role, s€ phat sinh ra luong
nhiét lam thanh ludng kim gian nd cong tac dong tiép diém role nhiét trén mach diéu khién
OL(3, 5) md ra, 1am cudn day contactor K(9, N) méat dién, tiép diém K(7, 9), K(7, 11) md ra
1am cudn day role trung gian Re(11, N), cudn day contactor K1(15, N), K1(17, N) mat dién,
trén mach dong luc cac tiép diém K(Al, A2), K(B1, B2), K(C1, C2), Ki(A5, B5), Ki(B5,
C5), K2(A4, B4), Ko(B4, C4) ho ra, dong co cat khoi ngudn ba pha.

Role trung gian Ry c6 tac dung dam bao khi cudn day contactor K c6 dién roi thi
cudn déy role trung gian Ry mai c6 dién va sau do K1 mai c6 dién, ngan ngua kha nang co
dién dong thoi cac contactor K, K1 va Ky; tiép diém RI1(13, 15), RIx(15, 17) h¢ ra ngan
khong cho cudn day contactor K1 va Ko khong c6 dién khi nhan nut Start(7, 9).

Cau chi F lap trén mach diéu khién dé bao vé su ¢6 ngan mach cho mach diéu khién.
2.2.3 Mach khéi dong va him ngwoe dong co ba pha rotor diy quan
2.2.3.1 Gi6i thiéu mach dién

Mach dong luc gdm c6 dong co kdb ba pha rotor ddy quin M, dong co nay bo day
rotor dau hinh Y thong qua ba vong trugt va ba chdi than két ndi véi ba cp dién tré phu Ry,
R2, Ry va role toc dd Rkt lép vao truc dong co M.

Céc tiép diém chinh cua contactor K, Kn, K1, Kz duge diéu khién béi cac cudn day
contactor Kr, Kn, K1, Kz. Cac tiép diém chinh Kr déng lai dé cap dién khoi dong dong co
M. Céc tiép diém K1, Kz dong dé loai tung cap dién tro Ry, Rz trong qua trinh khoi dong.

CB ba pha dung dé dong cat va bao vé sy ¢d ngan mach cho toan by mach dién.

Ba phan tir 6t néng cua role nhiét OL két hop véi tiép diém role nhiét OL trén mach
diéu khién dé bao vé qua tai cho dong co M.

Ba phan tir d6t nong cua role nhiét OL két hop véi tiép diém role nhiét OL trén mach
diéu khién dé bao vé qua tai cho dong co M.

Mach diéu khién gém cé cudn day va tiép dlem phu ctia contactor K két hop vé6i nit
an Start dé diéu khién dong co M khai dong qua hai cap dién tro Ra va R>.

Role thoi gian R, Rinz két hop véi cudn day va tiép diém cta contactor Ky, Ko, dé
diéu khién cat timg cap dién tré R1, Rz khi dén thoi gian chinh dinh cta role Ring, Rino.

Nt dimg Stop két hop véi tiép diém cuia role téc d6 va contactor Ky dé him nguoc
dong co M.

Tiép diém role nhiét OL duoc diéu khién bai ba pha tu dot néng trén mach dong luc,
tiép diém nay tac dong khi co qua tai trén mach dong luc.

CAu chi F dé bao vé ng‘fm mach cho mach dién diéu khién.
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Hinh 2 - 36 Mach diéu khién dong co ba pha rotor day quén kho1 dong qua hai cap dién tro,
dirng ham ngugc tac dong bang role toc do

2.2.3.2 Nguyén ly lam viéc

DPong CB ba pha, nhan nut Start(7, 9), tiép diém nut Start(7, 9) tiép xtc, co dong dién
chay qua contactor Kt(11, N), dong di¢n di theo duong (C1, 1, 3,5, 7,9, 11, K+, N), tiép
diém K1(15, 17) ho ra ngan khong cho contactor Kn(17, N) ¢6 dién, tiép diém K1(7, 9) dong
lai duy tri dién qua cudn ddy contactor Kt khi tha nut Start(7, 9) ra, tiép diém K+(5, 19)
dong lai cudn day contactor Kn(19, N) c6 dién, tiép diém K1(5, 21) déng lai cudn ddy role
thoi
gian Rin(21, N) co dién; dong thoi trén mach dong lyc céac tiép diém K1(Al, A2), Kr(B1,
BZ) Kr(Cl1, C2) dong lai cap dién ba pha vao b day stator cua dong co, phan rotor cac tiép
diém dong luc KH(A6, B6), Kn(B6, 'C6) dong lai, loai cap dién tré phu Ry ra khoi mach,
dong co bat dau khoi dong qua hai cap dién tro, khi téc d6 dong co 16n hon 15% téc do dinh

Giao trinh Trang Bi Dién 58

T T

i




Chwong 2.Diéu khién déng co kdb ba pha

mure thi tiép diém Rir(13,15) dong lai, sau thoi gian tiép diém Rui(5, 25) dong lai cudn day
contactor Ki cé dién, tiép diém Ku(3, 17) déng lai role thdi gian Rina(23, N) c6 dién, trén
mach dong lyc cac tiép diém K1(A5, B5), Ki(B5, C5) dong lai loai cdp dién tré phu Ri, sau
thoi gian tiép diém role thoi gian Ri2(25, 27) dong lai cudn day contactor Ko co dién, trén
mach dong luc cac tiép diém Ko(A4, B4), Ko(B4, C4) dong lai, loai cap dién tré phy Rz két

thiic qua trinh khoi dong.

ng CB3 ph

>

An Start(7, 9)
1 lyc dd 16n

Tiép diém Start(7, 9)
ti€p xuc

C6 dong dién chay qua cudn
day contactor KT(11, N)

KT (7, 9) déng lai

Tiép diém

Tigp didm
KT(5, 21) dong lai

Tiép diém KT(A1, A2),
KT(B1, B2), KT(C1, C2)
dong lai

Cudn day rdle thdi gian
Runi(21, N) c6 dién

Sau thai gian chinh dinh tiép
diém Rin1(5, 25) dong lai

Ti€p diém
KT(5, 19) dong lai

Cudn day contactor
KH(19, N) c6 dién

Tiép di€ém KH(A6, B6),

KH(B6, C6) dong lai |

Cudn day contactor
K1(25, N) cé dién

¥

S~

Boéng co M khéi dong
qua 2 cép dién tr6 R1, R2

Tiép diem
K1(5, 23) dong lai

Tiép diém K1(A5, B5),

K1(B5, C5) dong lai

Cudn day role thai gian
Rw2(23, N) c6 dién

\I
¥

Loai R1, dong
dong qua 1 cép

cd M khai
dién tré R2

Sau thai gian chinh dinh tiép
diém Rin2(25, 27) déng lai

Cudn day contactor
K2(27, N) cé dién

Tiép diém K2(A4, B4),
K2(B4, C4) déng lai

¥

Loai R2, két thuc qua trinh
khdi dong dong cc M

Hinh 2 — 37: So dd cay tom tit nguyén Iy mach khéi dong qua hai cip dién tro, tac dong

bang role thoi gian

’ bong co M dang hoat dong, mudn dirng dong co M thi nhan nat Stop(5, 7) khi d6
tiép diém cua nat nhan Stop(5, 7) ho ra, cuon day contactor Kr(11, N) mat di¢n, tac dong
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cac tiép diém K1(7, 9), K1(5, 19), K1(5,21) ho ra 1am céc contactor Kn(19, N), K1(25, N),
K2(27, N) va cudn day role thoi gian Rni(21, N), Rin2(23, N) mat dién, trén mach dong luc
céc tiép diém K(AL, A2), K7(B1, B2), K7(Cl, C2) va cac tiép diem dong luc Ki(AS5, B5),
Ki(B5, C5), Ka(A4, B4), Kz(B4, C4), Kn(AB, BE), Kn(B6, C6) ho ra, ngat khong cho dién
ba pha vao dong co M, ddng thoi tiép diém Stop(5, 13) tiép xuc, tiép diém Rkr(13, 15) va
Kr(15, 17) dé dong trude d6 tac dong cudn day contactor Kn(17, N) c6 dién, dong dién theo
duong (CL, 1, 3, 5, 13, 15,17, Kn, N), tiép diém Kn(5, 9) dong lai duy tri dién qua cudn day
contactor Kn kh1 tha nat Stop ra, ddng thoi trén mach dong luc ba tiép diém chinh Kn(Al,
C2), Kn(B1, B2), Kn(C1, A2) dong lai thir ty hai trong ba pha dwa vao dong co dao,
moment tao ra trén rotor dong co nguoc voi chiéu quay truoc do, tbc do dong co giam, khi
tbc do dong co nhod hon 15% toc d6 dinh muec thi tiép diém Rk7(9, 11) mo ra, cuon day
contactor Kn(11, N) mét dién, tiép diém Kn(3, 9) mo ra, trén mach dong luc cac tiép diém
Kn(AL, C2), Kn(B1, B2), Kn(C1, A2) mo ra, két thuc qua trinh him.

Pong ¢d M dang _| An Stop(5, 7)
hoat déng 1 lyc da 16n

Tiép diém Stop(5, 7) Ti€p diém Stop(5, 13) Tiép diém Rkr(13;
hé ra déng lai 15) déng lai

L

Cudn day contactor
T  ~—— T T KT(11, N) mat dién

Tiép diém Ti€p diém Tiép diém | |[Tiép diém
L k17, 9) KT(A1, A2), KT(5, 19),| [KT(15,17)
hd ra KT(B1, B2), KT(5, 21) dong lai
KT(C1, C2) hé ra hé ra |
~ —— Cudbn day contactor
Dng cc{ .M Cudn day contactor KN(17, N) c6 dién
cat khoi KH(19, N), K1(25, N),
ngudn 3 pha K2(27, N) mét dién

Tigp diém KN(AT, C2),

— KN(B1, B2), KN(C1, A2)
Tiép diém KH(A6, B6), dong lai
KH(B6, C6), K1(A5, B5), :
K1(B5, C5), K2(A4, B4),
K2(B4, C4) hG ra Pdng co M ham ngudc

Téc d6 Nrotor < 15% Namac,
ti€p diém R«r(13, 15) hd ra

Cudn day contactor
KN(17, N) mat dién

Tiép diém KN(A1, C2),
KN(B1, B2), KN(C1, A2) hd
ra, két thiic qua trinh ham

Hinh 2 — 38: So d6 cay tom tit nguyén 1y mach dirng him nguoc dong co M
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2.2.3.3 Bao vé mach dién va djng co

CB ba pha lfflp trén mach dong luc dé dong cit va bao vé su ¢b ngfm mach cho toan
mach dién.

Pong co ba pha M dang hoat dong néu dong co bi qué tai, dong dién qua tai chay qua
cac phan tir dot noéng cua role nhiét dat dén dong tac dong cua role, s& phat sinh ra luong
nhiét 1am thanh ludng kim gian nd cong tac dong tiép diém role nhiét trén mach diéu khién
OL(3, 5) mo ra, lam cudn day contactor Kr(11, N) mat dién, tiép diém K+(7, 9), K1(5, 19),
Kr(5, 21) hé ra, cudn day role thoi gian Rima(21, N), Rn2(23, N), contactor Ku(19, N),
K1(25, N), K2(27, N) mat dién va cac tiép diém dong luc K(A1, A2), K(B1, B2), K(C1, C2),
Kn(AB, B6), Kn(B6, C6), Ki(A5, BS), Ki(B5, C5), K2(Ad4, B4), Ko(B4, C4) hd ra, dong co
cat khoi nguon ba pha.

Cau chi F lap trén mach diéu khién dé bao vé su ¢b nga“in mach cho mach dién diéu
khién.

2.2.4 Mach khéi dong va him dong niing dong co ba pha rotor diy quén
2.2.4.1 Gi6i thiéu mach dién

Mach dong lyc gdm c6 dong co ba pha rotor day quén M, dong co nay bo day rotor
dau hinh Y thong qua ba vong trugt va ba chdi than két ndi véi hai cap dién tro phy R1, Rz
bén ngoai. Céc tiép diém chinh cua contactor K, K1, Kz, Ku dugc diéu khién boi cac cudn
day contactor K, Ki, Kz, Kn. Cac tiép diém chinh cia contactor K dong dé cap dién khoi
dong dong co M. Céc tiép diém chinh cua contactor K1, K2 dong dé loai ting cap dién tro
R1, Rz trong qua trinh khoi dong. Cac tiép diém chinh contactor Ky dong lai dé dwa dién
mot chiéu vao bo day stator dé him dong nang dong co M.

May bién ap mot pha dang cach ly dé ha dién ap phu hop dién ap ham dong ning
dong co M.

Cau diode dé chinh luu dién xoay chiéu sang dién mot chiéu dé ham dong ning dong
co M.

CB ba pha dung dé dong cit va bao vé su cd ngén mach cho toan by mach dién.

Ba phan tir d6t néng cua role nhiét OL két hop véi tiép diém role nhiét OL trén mach
diéu khién dé bao vé qua tai cho dong co M.

Mach diéu khién gom c6 cudn ddy va tiép diém phu cua contactor K két hop véi nut
an Start dé diéu khién dong co M khoi dong qua hai cap dién tré. Tiép diém role thoi gian
R, Rin2 dugc diéu khién boi cac cudn day role thoi gian Ri, Rinz; role thoi gian két hop
v6i tiép diém va cudn day cac contactor Ki, Ko dé diéu khién cat timg cap dién tré Ry, R2
khi dén gia tri chinh dinh cua role thdi gian Ring, Rina.

Nt dimg Stop va ding khan cidp EM diéu khién cit dién cac cudn day contactor K,
K1, Kz dé ding dong co M.

Tiép diém role nhiét OL duoc diéu khién bdi ba phan tir dot nong trén mach dong
luc, tiép diém nay tac dong khi c6 qua tai trén mach dong luc.

Cau chi F dé bao vé ngin mach cho mach dién diéu khién.

2.2.4.2 Nguyén ly lam viéc

Pong CB ba pha, nhan nut Start(7, 9), tiép diém cua nit Start(7, 9) tiép xuc, c6 dong
dién chay qua cudn day contactor K(11, N),dong di¢n theo duong (C1, 1, 3,5, 7,9, 11, K,
N), tiép diém K(21, 23) ho ra, tiép diém K(7, 9) dong lai dé duy tri dién cho cudn day
contactor K(11, N) khi tha ntt nhan Start(7, 9) ra va tiép diém K(7, 13) dong lai cap dién
cho cudn déy Rini(13, N), trén mach dong lyc cac tiép diém K(Al, A2), K(BI, B2), K(CI,
C2) dong lai, cap dién ba pha cho dong co M, dong co M khéi dong qua hai cap dién trd Ry
va Ro.
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Hinh 2 — 39: Mach diéu khién dong co ba pha rotor day quin khoi dong qua hai cép dién
trd, dung ham dong nang tdc dong bang role thoi gian

Sau thoi gian chinh dinh tiép diém role thoi gian Rimi(7, 17) dong lai cap dién cho
cudn day contactor Ki(17, N) ¢6 dién, tiép diém Ku(7, 15) dong lai cap dién cho cudn day
role thoi gian Rinz(15, N), trén mach dong luc cac tiép diém Ki1(A5, B5), Ki(BS, C5) dong
lai loai cap dién tré phu Ry ra khoi mach, sau thoi gian chinh dinh tiép diém role thoi gian
Rin2(7, 19) déng lai, cudn day contactor K2(19, N) cé dién, cac tiép diém Ko(A4, B4),
Ka(B4, C4) trén mach dong luc dong lai, loai cap dién trd Rz ra khoi mach két thiic qué trinh
khéi dong.
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bong cd M dang
hoat dong

Tiép diém Stop(5, 7)

Tiép diém Stop(5, 21) |

An Stop(5, 7)
1 lyc dl 16n

hd ra

déng lai ‘

Cudn day contactor

— 1 K(11, N) mat dién
Tiép diém Tiép diém TiEp diém K(AT, Tiép diém
L k@, 9 K(7, 13) A2), K(B1, B2), K(21, 23)
hé ra hé ra K(C1, C2) hg ra dong lai
Contactor béng ca M /\
K1(17, N), cét khoi
K2(19, N) nguén 3 pha Contactor Role thgi gian
mat dién KH(25, N) [~ “FRu(25, N) ¢6 dién
co dién
- ‘ i
Tiép diém boéngco M S Sau thoi gian
K1(A5,B5), | [con quay theo | | TIP diem Ke(CT, CO), | ITiép diém | | | chinh dinh tiép
K1(BS5, C5), quan tinh Ku(B2, B7), Kn(C2, C8) | [KH(5,21) ' | 4iém Runa(23, 25)
K2(A4, B4), dong fai dong lai h ra
K2(B4, C4) hé ra }

y

Pong cé M cép dién mot chiéu
va ham ddng nang

Cubn day contactor
KH(25, N) mat dién

Tigp diém Kn(CH,
C6), Kn(B2, B7),
KH(C2, C8) hé ra

|

{

Loai nguén DC ra khéi déng
cG M, két thiic qua trinh ham

Hinh 2 — 40: So d6 cay tom tat nguyén 1y dirng ham dong nang dong co ba pha rotor day
quan

Pong co M dang hoat dong, muén dimng dong co M thi nhan nat Stop(5, 7) khi d6
tiép diém cta nut nhan Stop(5, 7) hé ra, cudn day contactor K(11, N), K1(17, N), K2(19, N)
va cudn day role thoi gian Rini(13, N), Rinz(15, N) mét dién, cac tiép dlem K(7,9), K(7, 13),
Ki(7, 15), Rwi(7, 17), Ria(7, 19) mo ra, trén mach dong luc cac tiép diém K(AL, A2),
K(B1, B2), K(C1, C2), Ki(A5, BS), Ki(B5, C5), Kz(A4, B4), Ko(B4, C4) hd ra, ngat khong
cho dién ba pha vao dong co M, tiép diém K(21, 23) déng lai dong thoi tiép diém nat an
Stop(5, 21) tiép xuc c6 dong dién chay qua cudn day contactor Kn va role thoi gian Rins theo
duong (C1, 1, 3, 5, 21, 23, 25, Kn VA Rns, N), tiép diém Kn(9, 11) ho ra, tiép diém Kn(5, 21)
dong lai, trén mach dong luc cac tiép diém Kn(C1, C6), Ku(B2, B7), Kn(C2, C8) dong lai
dua dién mot chidu vao hai pha cua bo day stator dong co M, qua trinh hdm dong ning xay
ra, tbc do dong co M giam dan, sau thoi gian chinh dinh tiép diém role thoi gian Rins(23, 25)
h¢ ra lam cudn déy contactor Ky va role thoi gian Reng mat dién, tiép diém KH(5, 21) ho ra,
trén mach dong lic cac tiép diém Kpn(C1, C6), Ku(B2, B7), Ku(C2, C8) ho ra, ngat dién mot
chiéu vao 2 pha bo day stator ctia dong co, két thiic qua trinh hdm dong ning dong co M.
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2.2.4.3 Bao vé mach dién va dong co

CB ba pha lép trén mach dong luc dé dong cit va bao vé su ¢b ng.’fm mach toan bd
mach dién.

DBong co ba pha dang hoat dong néu dong co bi qua tai, dong dién qua tai chay qua
cac phan tir dot noéng cua role nhiét dat dén dong tac dong cua role, s€ phat sinh ra luong
nhiét 1am thanh ludng kim gian nd cong tac dong tiép diém role nhiét trén mach diéu khién
OL(3, 5) mé ra, 1am cudn day contactor K mat dién, tiép diém K(7, 9), K(7, 13) hé ra lam
cac role thoi gian Rini(13, N), Rinz(15, N) va cudn ddy contactor Ki(17, N), K2(19, N) mat
dién va cac tiép diém dong luc K(A1, A2), K(B1, B2), K(C1, C2), K1(A5, B5), Ki(B5, C5),
K2(A4, B4), K2(B4, C4) ho ra, dong co M cit khoi ngudn ba pha.

Cau chi F lép trén mach diéu khién dé bao vé ngén mach cho mach diéu khién.

2.3 CAU HOI VA BAI TAP CHUONG 2
1. V& hoan thién so do nguyén ly mach khoi dong truc tiép dong co kdb ba pha, diéu khién
hai vi tri?
37.220/380 V
A B C N

RN

oL Stopl Stop2 Startl

F JL i

= i— _ﬁ- S PR L H

u M M Start2 )
rrr i

2. V& hoan thién so @6 nguyén Iy mach dién dao chiéu quay gian tlep dong co kdb ba pha,
diéu khién hai vi tri? Trinh bay nguyén Iy lam viéc dudi dang so d6 cay?.
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374220/380 V
A B C N

!

F oL Stopl Stop2 _L
= —i— 4 A A e

ug tgr ug EﬁdﬂéN EﬁN ‘4}‘
Startwu
rerCrrrCr T
sarte KT }
KN
=r

3. V& hoan thi¢n so d6 nguyén ly mach dao chiéu quay truc tiép dong co kdb ba pha, c6 3
den hién thi trang thai cua dong co: Pong co quay thudn dén xanh sang, dong co quay
nguoc deén vang sang, dong co khong hoat dong den do sang?

37»220/380 V

AE BE cE NI
CB%
EM
OL  Stop Starts Startu
F

o
Y

&T &T M; &N &N BN - o

!
J=
=|—i /fl_

1

rrrrrr - Bl 1T
Red

KN Yellow

e | o

KT Blue

- o

P

4. Dua vao so do nguyén ly mach dao chiéu quay truc tiép dong co ba pha. Hiy dién cac
thong tin con thiéu trong bang phan tich hong hoc dudi ddy thé hién dung cic truong
hop hu hong ctia mach?

Tri¢u chirng . . ‘A . e px z
’ <A Tri¢u chung 1 | Triéu chiung 2 A A Giai phap khac
tfrl:rlilnggc(lflllll?gl) ( Hién twong 1) | ( Hién tuong 2) Nguyen nhan phuc
1. Nhan Startr Tiép diém K+(7, | Thay tiép diem
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dong co M quay
thuan, buéng nut
nhan Startrra

9) khong tiép
xac

Kr(7, 9) hay lam
v¢ sinh tiép
diem K+(7, 9)

dong co M dung
-Po Ras, 17 =0|- Po Ry, Ny =
Q 500 Q
-Po Ru7,19)= 0 |- An Starty do
Q R, 15 = 00 Q
Tiép diém nat | Thay nat nhan
% nhan startr(15, | Startr(15,17),
(21'61;;32 IS\/tIa}rlt(:at 17) khong tiép | hay lam vé sinh,
A ) . Xuc chinh lai tiép
dong binh thuong; diém Startr
nhan StaftN dong An Starty do |- Do R@a7, 19) =
co M khong hoat Rer 15 =0 Q o0
dong -Po Ras, 17 =0 |- Do Rpug, ny =
Q 500 Q
Cudn day | Thay cudn day
contactor Kn(19, | contactor Kn
N) bi dut hay thay
contactor Kn
- An Startr do, |- Po Ras, ny = 0 | Cudndiy Thay cudn day
3 doR1,13=0Q | Q contactor Kt bi | contactor Kt hay
' chay (chap cac |thay contactor
vong day) Kr
- Po Uawe1 =|- An Startr do
Usici = Uaict = | R, 7) =500 Q
, 380V - An Startn, do
4.£20ng CB3pha | _ Po Us n =|Re7=3500Q
nhan nut Starty 220 \V/ ~Po R, 5 = @
hay StartNK h -PoUpn=0V | Q |
;:("N”Lahcé‘r’]; "™ [P0 Unir =|- An Startr do | ChuchiF bj dt
dong, dong co M Usici = Uaict = | Ry, v =500 Q
kflén:g hoat dong 380V - An Startn, do
T - Po Uy, vy = | R, ny =500 Q
220V - Po R¢cy, 3y = ©
-boUgn=0V | Q
- Po dong Ic = | - Po dién 4ap Unc Kiém tra duong
15 A, Is =15 A, | =380V day cip dién pha
la=0A - Do dién ap Uba A tir nguon dén

5. Nhén Start 1
hay Starty dong co
M quay rat cham,
c6 tiéng u

- Do dién tré
stator Rap = Rue

=0V
- Po dlén é.p Uca

dong co M

= Rca =2Q =0V
Pha A bo day | Quan lai bo day
stator dong co | pha A
M1 bi dut

- Do dong Ia = |- Do dién tré

15 A, Is =15 A, | stator M1, Rab =

ICZOA. Rbc:Rcazzg
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- Do dién ap
nguon Uap = Unc
= U =380V

- An contactor
Kt do Rt a2 =
R@eL B2) = 0 Q,
do Rc1, c2) =x Q
- An contactor
Kndo Reag, c2) =
R@eL B2) = 0 Q,
do R(c1, a2) =
Q

6. Nhan Startr
dong co M hoat
dong binh thuong;

Tiép diem Knar,
c2, Knei Az
khong ti€p xuc

Thay tiép diém
hoac contactor
Kn

nhan Starty
contactor Kn tac
dong nhung dong
co M khong hoat
dong

5. V& hoan thién so' do nguyén Iy mach dién dieu khien dong co kdb ba pha khoi dong qua
Rt, c6 lap hai dén hién thi sau: dén vang sdng bao dong co dang khoi dong qua Ry, dén
xanh sang bao Rfduoc loai ra khoi mach?

37m.220/380 V
A ﬂ B H C H N T
CB %

EM

oL Stop Start
= AR
Lkt Lt Lkt —'l(ﬂl—
r r r E Rth
Mz &(2 &2
[;] rm rm r =T s
Rf Yellow
K1 K2
- - = =
ﬁlﬁf_ Blue
‘Aol g

6. V& hoan thién so do nguyén Iy mach diéu khién dong co kdb ba pha khoi dong qua L,
durng c6 ham dong nang tdc dong bang role thoi gian?
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37.220/380 V
AH BI CI Ni

e

EM
oL Stop

ix

Jaon
SER

D3

Start

7. V& so do nguyén Iy mach dién diéu khién dong co kdb ba pha dao chiéu quay gian tiép,
khoi dong qua dién tré phu Ry, tic dong bang role thoi gian. Trinh bay nguyén 1y hoat
dong cua mach dién dudi dang so dd cay?.

8. V& so dd nguyén Iy mach dién diéu khién dong co kdb ba pha dao chiéu quay gian tiép,
khéi dong qua may blen ap tu ngiu ba pha, khi chuyén sang ché do lam viéc binh
thuong role thoi gian mat dién. Trinh bay nguyén ly lam viéc cua mach di¢n?.

9. V& so dd nguyén Iy mach dién diéu khién dong co kdb ba pha dao chiéu quay truc tiép,
khoi dong d6i ndi Y/A, khi dong co chuyén sang ché do A role thoi gian mat dién, dimg
c6 ché do ham dong ning tac dong bang tay. Trinh bay nguyén Iy hoat dong ciia mach
dién dudi dang s0 d6 cay?

10. Dya vao so d6 nguyén ly mach khoi dong d6i ndi Y/A dong co ba pha. Hiy dién céac
thong tin con thiéu ¢ bang hong héc dudi day thé hién ding cac trudng hop hu hong cia

mach dién?.

Tri¢u chirng chung
(Hién tuwgng

Tri¢u chung 1
( Hién tuwgng 1)

Tri¢u ching 2
( Hién twong 2)

Nguyén nhéan

Giai phap khic
phuc

chung) '
1. Nhan Start(7,9) | - An contactor K
dong co M khoi doRz,9) =0 Q

dong, budng nut
nhan Start ra dong
co M dung

2. Nhan Start(7, 9)
dong co M khoi ché
do Y, sau thoi gian
chinh dinh dong co
dung (khong
chuyén sang ché do
A)

Tiép diém Run(9,

Thay role thoi

contactor Ka(15,
17) khong tiép

15) khong dong | gian R
-Po Ras, 17 = 0 | - An Start(7, 9) Thay cudn day
Q sau thoi gian hay thay
- Do Rq7, Ny = oo | chinh dinh do: contactor Ky
Q -Up N =220V
-Uar,ny =220V
Tiép diém | Thay tiép diém

Ka(15, 17)
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xuc

3. Nhén Start(7, 9)
dong co M khaoi
dong & ché do Y,
sau thoi gian chinh
dinh dong co van
chay ché Y (khong
chuyén sang ché do
A)

- Do Ras, Ny = -Do R, 11)= 0 Q Tiép diém role Thay role thoi
500 Q thoi gian Ru(9, | gian Ri
-PoR(11, 13) = 11) khong tiép

0Q xuc

- Do R, 11y = 0 | - Do Ras, Ny = oo | Cudn day | Thay cudn day
Q Q contactor Ky(13, | hay thay
- bo Ra1,13 =0 N) bi dat contactor Ky

Q

-Po R, 11y = 0 |- Po Ras n) = | Tiép diém | Thay tiép diém
Q 500 Q contactor Ky(11, | Ky(11, 13)

- Po R(11,13) = ©
Q

13) h

5. Nhan Start(7, 9)
dong co M khoi
dong o ché d0 Y
chay cham ¢ tiéng
U, khi chuyén sang
ché do A dong co
chay cham, c6 tiéng
u 16n

- Po dong Ic =
15 A, Is =15 A,
IA=0A

- Do di¢n ap U
=380V

- Do dién ap Una
=0V

- Do dlél’l ép Uca
=0V

- Po dién tré
stator Rap = Rpe =
Rca =2Q

Pha B by day
stator dong co
M bi dut

Quan lai bo day
pha B

11. V& hoan thién so dd nguyén 1y mach diéu khién dong co kdb ba pha hai cip téc do, c6
dén hién thi cac trang thai lam viéc cua dong co sau: dong co chay tdc dd cao dén xanh
sang, chay toc d thap dén vang sang, dong co khong hoat dong dén do sang?

12. V& so d6 nguyén 1y mach dién diéu khién dong co kdb ba pha hai cap toc do, c6 dao
chiéu quay, dimg him nguoc. Trinh bay nguyén 1y lam viéc ctia mach dién duéi dang so

d6 cay?

13. V& so do nguyén ly mach dién diéu khién dong co kdb hai cip toc do, co dao chicu
quay, dung hdm dong nang. Trinh bay nguyén ly lam viéc cua mach dién?
14. V& so dd nguyén 1y mach diéu khién dong co kdb ba pha hai cap toc do, c6 deén hién thi
cac trang thai lam viéc cua dong co sau: dong co chay tdc do cao dén xanh sang, chay
tdc d6 thap dén vang sang, dong co khong hoat dong dén do sang?
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37220/380 V
A I N T

N

CB %
EM
F E Oil OJL_Z Stop
= - -J-'—

Lok L
r F F

Start

- o=

Starta
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KL\

=

L

=o o=

K2
—r

7N\

Startv

L

I K1
-

K1

K1
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K3
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K2

Yellow
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15. V& hoan thién so d6 mach dién diéu khién dong co kdb ba pha rotor ddy quan, khdi dong

qua ba cdp dién tro tac dong bang role thoi gian?
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37220/380 V

A B c N

N
EM

. oL  Stop Sj':
- i [
= % =l == |
K
=
= &
=~ &
= R
Riht 1
s 1T
Rth2 [_\
O
Rih3 [_\
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16. V& so dd nguyén ly mach dién diéu khién dong co kdb ba pha dong mo cira cong trudng
(hay ctra cong xi nghiép) c6 gioi han hanh trinh dong ctra va hanh trinh mé ctra. Trinh
bay nguyén 1y hoat dong ctia mach dién dudi dang so do cay?
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