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LOINOI PAU

Trong cac nganh coéng nghiép, dong co dién khong dong bd duoc sir
dung phd bién bai tinh chit don gian va tin cdy trong thiét ké ché tao va
st dung. Tuy nhién khi st dung dong co khong dong bd trong san xuét
dic biét voi cac dong co co cong suat 16n ta can chu ¥ toi qua trinh khoi dong
dong co do khi khoi dong rotor & trang thai ngin mach, din dén dong
dién khoi dong va momen khai dong 16n, néu khong c6 bién phap khoi dong
thich hop c6 thé khong khoi dong dugce dong co hodc gay nguy hiém cho cac
thiét bi khac trong hé thong dién. Van dé khoi dong dong co dién khong
ddng bo da dugc nghién ctru tir 1au voi cac bién phap kha hoan thién dé giam
dong dién cling va moment kho1 dong.

Pé tai tot nghiép: “Cac phuong phap khdi dong dong co xoay chiéu
ba pha. Nghién ctru bo khai dong mém PST 710 hing ABB”. Puoc trinh bay
trinh bay trong ba ndi dung :

Chuong 1 : Cac phuong phap khéi dong dong co xoay chiéu ba pha.

Chuong 2 : Phuong phép khdi dong mém.

Chuong 3 : Nghién ctru bo khéi dong mém PST 710 hiang ABB.

Cubi cing em xin chan thanh cam on thay gido PGS. TS Nguyén Tién
Ban di tan tinh giup d& em hoan thanh d6 an nay.

Hai Phong, ngay 22 thang 10 nam 2011.

Sinh vién thuc hién

Nguyén Anh Tuén



CHUONG 1

CAC PHUONG PHAP KHOI PONG PONG CO XOAY
CHIEU BA PHA.

1.1. PAT VAN PE

Theo yéu cau ciia san pham, dong co dién lic lam viéc thudng phai
khoi dong va dimg may nhiéu lan. Tuy theo tinh chat ctia tai va tinh hinh cua
luéi ma yéu cau vé khoi dong d6i voi dong co dién khac nhau. C6 khi yéu cau
momen khéi dong dong 16m, co khi can han ché dong dién khoi dong va cé
khi can ca 2. Nhitng yéu cau trén doi hoi phai ¢ tinh nang khoi dong thich
ung.

Trong nhiéu trudng hop do phuong phap khoi dong hay do chon dong
co ¢6 tinh nang khai dong khong thich ddng nén thudng gay nén nhiing su cb
khong mong mubn.

N6i chung khi khai dong mot duge can xét dén dé thich ung véi dic
tinh co cua tai.

- Phai c6 mémen khéi dong du 16n dé thich ung véi dic tinh co cua tai

- Dong dién khoi dong cang nho cang tot

- Phuong phap khai dong va thiét bi can dung don gian, ré tién, chic
chan

- Ton hao cong suét trong qué trinh khoi dong cang thap cang tot.

Nhitng yéu cau trén thuong mau thuin véi nhau, khi yéu cau dong dién
khoi dong nhé thuong lam cho moémen khoi dong giam theo hodc can cac
thiét bi phu tai dit tién. Vi vay can ct vao diéu kién lam viéc cu thé ma chon

phuong phap khoi dong thich hop.



Vi dong co khong dong bo hién nay c6 cac phuong phap sau

+ Khoi dong truc tiép

+ Khoi dong Khoi dong bang phuong phdp ha dién dp dat vao stator
dong co :

. Phuong phap khéi dong st dung cuon khang

. Phuong phép khoi dong str dung bién ap tu ngau

. Phuong phap khoi dong d6i n6i Sao — Tam gidc

+ Phuong phap khéi dong dong co KPB rotor day quan
+ Khai dong bang phuong phdp tan s6
1.2. KHOI PONG PONG CO XOAY CHIEU BA PHA
1.2.1. Khéi dong dong co khong dong bd
1.2.1.1. Khéi dong truc tiép

Khot dong 1a qua trinh dua dong co dang & trang thai nghi (dung im)
vao trang thai 1am viéc quay véi toc do dinh murc.

Khéi dong truc tiép, 13 dong dong co vao ludi khong qua mot thiét bi
phu nao. Viéc cép mot dién ap dinh mic cho stato dong co di b r6 to léng
soc hoac dong co di bo ro to day quén nhung cudn day ro to ndi tat, khi o to
chua kip quay, thuc chat dong co lam viéc & ché d6 ngén mach. Dong dong
co rat 10n, c6 thé gap dong dinh mirc tir 4 dén 8 lan. Tuy dong khai dong 16n
nhu vdy nhung mé men khéi dong lai nhé do hé sé cong suat coSgy rat nhod
(cosgy = 0,1- 0,2), mat khac khi khoi dong, tir thong cling bi giam do dién ap
gidm lam cho m6 men kho1 dong cang nho.

Dong khoi dong 16m gay ra 2 hau qua quan trong:

- Nhiét d0 may tang vi ton hao 16n, nhiét luong tod ra & may nhiéu
(dic biét & cac may c6 cong suat 1on hodc may thuong xuyén phai khoi dong)

Vi thé trong sb tay k¥ thuét stir dung may bao gid ciing cho sé 1an khai

dong t61 da, va di€u kién khoi dong.



- Dong khéi dong 16n lam cho sut ap luédi dién 16n, gay tré ngai cho
cac phu tai cung lam viéc véi ludi dién.

Vi nhiing 1y do d6 khéi dong truc tiép chi ap dung cho cac dong co cd
cong suit nho so véi cac cong suat ctia ngudn, va khoi dong nhe (moment can
trén truc dong co nhd). Khi khéi dong nang nguoi ta khong dung phuong
phap nay.
1.2.1.2. Khéi dong dung phwong phap giam dong khéi dong.

Dong khoi dong ciia dong co xac dinh bang biéu thirc:

| = Y (1.1)
JR R, P +(X, + X,

Tir biéu thuc nay chung ta thiy dé giam dong khai dong ta co cac

phuong phap sau:

- Giam dién 4p ngudn cung cap

- Pua thém dién tré vao mach ro to

- khoi dong bang thay doi tan sb.
a. Khéi dong dong co di bd ro to day quan

Véi dong co di bo 16 to day quan dé giam dong khoi dong ta dua thém
dién tré phu vao mach ré to. Lac nay dong ngin mach c6 dang:

U,

- 1.2
JR +R, +R P+ (X, + X, (2

ngm

Viéc dua thém di¢n tro phu R, vao mach r6 to ta dyoc 2 két qua: lam
giam dong khoi dong nhung lai 1am ting moment khai dong. Bang cach chon
dién tro Ry ta co thé dat dugc mo men khoi dong bﬁng gia tri mo men cuc dai
hinh (1.1b)
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a) b)
Hinh 1.1. Khoi dong co di bd rotor ddy quén a) So dd b) Pic tinh co

Khi mé1 khéi dong, toan bo dién tré khéi dong duge dua vao 16 to,
cung véi tang tdc do 10 to, ta cling cat dan dién tro khai dong ra khoi 6 to dé
khi tbc do dat gia tri dinh muec, thi dién tré¢ khoi dong cling dugc cat hét ra

khoi 16 to, 16 to bay gio 14 roé to ngan mach.
Phuong phap nay chi st dung cho dong co rotor ddy quin vi dién

tré & ngoai mic ndi tiép véi cudn day rotor.
Hinh 1.6 trinh bay mot so d6 mé may qua 3 cap dién tré phu R; , R,
va R; & ca ba pha ¢ rotor. Pay 1a mot so d6 mo may véi cac dién trd rotor doi

xung.
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Hinh 1.2. So d6 khai dong dong co khong dong bd qua 3 cap dién tro a) , b)
bac tinh khoi dong

Luc bit dau khoi dong cac tiép diém cua cong tic to @ , @, , w; déu
ma@, cudn day rotor dugc ndi vao ca 3 dién tro phu (R;+ Ry+ R3) nén duong
dac tinh co 1a duong 1, dong co dugc khoi dong véi moment khot dong My,
> M; va bat dau ting tdc tir diém a trén dudng dic tinh 1. Téi diém b téc 46
dong co dit m, va moment giam con M,, cac tiép diém @, dong lai cat cac
dién tr¢ phu R; ra khoi mach rotor. BPong co duoc tiép tuc kho1 dong vai cac
dién tro phu (R,+ Rs) trong mach rotor va chuyén ngang sang lam viéc tai
diém c trén dic tinh 2 it dbc hon, moment ting tir M, 18n M; va téc d6 dong
co lai tiép tuc ting. Pong co 1am viéc trén dudng dic tinh 2 tir ¢ dén d. Luc
nay cac tiép diém @, dong lai, ndi tat cac dién tré R, . Dong co chuyén sang

khéi dong vai dién trg Rz trong mach rotor trén dac tinh 3 tai diém e va tiép



tuc tang toc toi diém f. Lac nay céc tiép diém w; dong lai, dién trd R trong
mach rotor bi loai, dong co chuyén sang lam vi¢c trén duong dac tinh co tu
nhién tai g va ting toc t6i diém lam viéc A tng v6i moment can M. , qué trinh
khai dong két thuc.

Pé dam bao cho qué trinh khoi dong nhu dd xét sao cho cac diém
chuyén dic tinh Gng voi cing moét moment M, , M; thi cac dién trd phu tham
gia vao mach rotor luc khdi dong phai duoc tinh chon can than theo céc
phuong phép riéng.

Ngoai so dd khéi dong vai dign tré dbi xtmg ¢ mach rotor, trong thuc
té con dung so do khoi dong véi dién tro khong d6i xtmg & mach rotor, nghia
1a dién tro khoi dong duoc cit giam khong déu trong cac pha rotor khi khai
dong.

Gia sir dong co rotor dugc khoi dong véi 4 cap dién tré nhu hinh 1.3
v6i cac dién tro khoi dong Ry, Ry, Rs, Rs, Rs bo tri khong ddi xtmg trong mach

rotor.



c)

R4 1T 10 R4
R 1T 1T =]
[ 1T 1T [
(] 1T 1T R1

e) f)

Hinh 1.3. So d6 khoi dong véi 4 cap dién tré khong dbi ximg & mach rotor
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Lic méi dong dién toan bd cac dién tr¢ dugc dua vao mach rotor
(h.a). bién tro khong ddi ximg trong cac pha tao ra dong dién ba pha khong
d6i xtmg trong mach rotor. Dong dién nay c6 thé phan tich thanh hai hé thong
déi xung thtr ty thudn va thr tu ngugc. Dong dién ba pha thtr tu thuan tao ra
tir trudng quay thudn cung chiéu véi rotor, con dong dién ba pha thr tu ngugc
tao ra tlr trudng quay ngugc véi chiéu rotor. Toc do cua tir trudng thuan @&y,
va tur trudng nguoc so véi rotor la:

(wo —a)r)\/él—(a)o _a)r)

Vay:
Wy, = @, +(a)0 —wr)=a)0
Wy = O, —(a)o —w,)=—0, + 20,
= —a, + 21— ), | = w, (1 25) (1.3)
Trong do :

ay : the dd dé)ng bo

ar : toc d0 rotor

h, hg: tdc do tir truong quay th ty thuan va tbc do tir
truong quay thir ty nguoc.

Tir trudng thudn quay trong khong gian véi tée dd dong bo ciing chiéu
quay voi rotor nén so v&i tur truong quay cua stator thi coi nhu dig yén ( hai
tir trudng cung quay v6i mot toe do thi coi nhu khong chuyén dong voi nhau).
Do d6, tir truong thusn tao ra moment quay giong nhu truong hop nbdi cac
dién tré d6i xtmg nhu & mach rotor ( dudng dic tinh 1 trén hinh 1.4). Xtng ¢
mach rotor.

Tir trudng nguoc quay voi stator mot toe do 13 ap(l- 25) s& sinh ra mot
suc dién dong tan so: fng = f1(I- 23)

Trong d6: f; - Tan so0 dién ludi

11



Dong dién cam tng trong rotor do thanh phan tir trudng nguogc tao ra
s€ bi chinh tir truong tac dung mdt tr lyc va tao ra moment phu nguoc lai

(dwong 2 hinh 1.8)

Moment nguoc bang 0 tai s = = vi khi s =2, tdc d6 tir truong nguoc

N[

@ng = 0 va khong thé co suit dién dong. Pudng moment nguge co ving M< 0
(1>s>0,5) vaving M > 0 (0,5 > s > 0) nén duong moment tong (duong 3
hinh 8) c6 vung I6m.

Thuc nghiém ching to, khoang 10m moment cang 16n khi dién tr&
rotor cac pha khéac nhau cang nhiéu.

Néu moment can Mc < Mg, thi dong co co thé khoi dong qua dién tro
khong ddi xtng tir diém A dén diém lam viéc trén duong 3.

A DO

M

A 4

Mia Midt A

Hinh 1.4. C4c dic tinh co khi mé may voi dién tré khong dbi
Néu moment can M’c > M, thi dong co khéi dong tur diém A theo

duong 3 t6i diém B thi moment dong co can bang véi moment can (Mp =

12



Mc) nén dong co s€ lam viéc tai diém B véi toc do = % . Muon dong co tiép

tuc ting dén 1én @, thi phai dua cac dién trd vé ddi xtng va cudi cing loai bo
tat ca ra khoi mach rotor.

Phuong phép giam va giir dong co chay & tdc d6 thip (w# wn/2) duge
dung trong trudng hop dién tré khong ddi xtmg & mach rotor dé tién hanh
dung chinh xac dong co.

Phuong phap khéi dong va thay doi © nho ndi dién tré khong déi
xtng & mach rotor thudng ding vai cac bo khéng ché co thé tao ra nhiéu cap
tbc d6 véi sb dién trd khong nhiéu.

Nhu truong hop khéi dong véi bon cap dién tré ¢ hinh 1.3.f trong khi
dung phuong phap dién trd khong d6i xtmg chi can t6i thiéu 4 dién trd. So d6
hinh 1.3.a dung 5 dién tré va khi khai dong, lan luot cac dién tré duogc cat
khoi mach rotor R, , Ry, R; VA R;, Rs . Hai dién tr& Ry , R dugc cét khoi
mach rotor cing mot lac va thudc ciing mot cdp dién tré mo may. Cat cac
dién tro 12 nho céc tiép diém K;...Ks dong lai.

Uu diém : Dung dong co rotor diy quén co thé dat duoc moment
khoi dong 16n, dong thoi co dong dién khoi dong nhoé nén nhitng noi nao khoi
dong kho khan thi dung loai nay.

Nhuwoc diém : Dong co dién rotor day quén 13 rotor diy quén ché tao
phtic tap hon rotor diy quan 1ong soc nén dit hon, bao quan ching kho khan
hon, hiéu suat cia may ciing thap hon.

b. Khéi dong dong co di bd rd to ngin mach

Véi dong co 1o to ngan mach do khong thé dua dién tré vao mach 16 to
nhu déng co di bo 6 to diy quan dé giam dong khoi dong ta thuc hién cac
bién phap sau:

- Giam dién ap

13



Nguoi ta dung cédc phuong phap sau day dé giam dién ap khai
dong:dung cudn khang, dung bién 4p tu ngiu va thuc hién d6i ndi sao-tam
giac. So dd cac loai khai dong nay biéu dién trén hinh 1.5

Dic diém chung cua cac phuong phap giam dién ap 1 cung véi viée

giam dong khoi dong, mé men khéi dong cling gidm.

D'Il,r J_r Tf Hﬁ '-\11 \\. \&I
AEIC =
I

]

1)

(IEEHLJ( ol ] I_%

*I_ Sar

Hinh 1.5. Cac phuong phap giam dién ap khi khéi dong dong co di bo a)
Dung cudn khang, b) dung bién ap tu ngdu (BATN), ¢) dung ddi ndi sao- tam
giac.

Vi m6 men dong co ty 1¢ voi binh phuong dién ap ngudn cung cap,
nén khi giam dién 4&p m6 men gidm theo ty 1€ binh phuong, vi du dién ap
giam /3 lan thi md men giam di 3 lan. Viéc thuc hién d6i ndi sao tam giac
chi thuc hién duoc voi1 nhiing dong co khi lam viéc binh thudng thi cudn day
stato ndi tam giac. Do khi khoi dong cudn day stato ndi sao, dién ap dat lén
stato nho hon +/3 1an khi chuyén sang ndi tam giac, dong dién giam /3 lan
md men giam di 3 1an. Khi khoi dong bang bién ap, néu hé s bién ap 1a k, thi

dién ap trén tu dau day cia dong co giam di k, 1an so véi dién ap dinh mic,

14



dong khoi dong giam di k, , moment khoi dong s& giam di k,” 1an.Tét ca cac
phuong phap khéi dong bang giam dién ap, chi thuc hién dugce & nhitng dong
co co kho1 dong nhe, con dong co kho1 dong nang khong ap dung dugc, nguoi
ta khoi dong bang phuong phap ‘nhdm’.

e Phuong phap st dung cugn khang

f .
S .
:

(BOO
5 5 b |
®
L J
3
CKOB O bkaDZ

®

Hinh 1.6. Khéi dong dong co khong dong bd bang cudn khang

Khi khoi dong trong mach dién stator dat ndi tiép mot dién khang. Sau
khi khoi dong xong bang cach dong cau dao D2 thi dién khang nay bi ndi
ngan mach. Piéu chinh trj s6 ciia dién khang dugc dong dién khdi dong can
thiét. Do dién ap sut trén dién khang nén di¢n ap khoi dong trén dau cuc dong
co dién U’ s€ nho hon dién ap ludi UL. Goi dong dién khoi dong va moment
khai dong khi khai dong truc tiép 1, va My, sau khi thém dién khang vao dong
dién khoi dong con lai I’y = k.l trong d6 k<1. Néu cho rang khi ha dién ap
khoi dong, tham sé ciia may dién van giir khong ddi thi dong dién khoi dong

nho di, dién ap dau cuc dong co dién s& 13 U’ = k.Uy . Vi moment khoi dong

15



ti 1¢ v6i binh phuong cua dién 4p nén luc d6 moment khai dong s& bang M’ =
k?.M .

Uu diém : La thiét bi don gian

Nhuwoe diém : Khi giam dong dién khoi dong thi moment khéi dong ciing
giam xudng binh phuong lan.

e Sir dung phuwong phap tw ngiu

R .
5 »
]
xé WO Y
b b b ‘DF
* IM
LRI
T
| Vi

.l f'
oo

DI

Hinh 1.7. Khéi dong co khong dong bo bang bién ap tu ngiu
So d6 luc khoi dong nhu hinh 1.7, trong d6 1a T 13 bién 4p tu ngiu, bén
cao 4p ndi v6i ludi dién, bén ha ap ndi véi dong co dién, sau khi khoi dong
xong thi cat T ra (bang cach dong cau dao D2 va mé cau dao D3 ra). Goi ti sb
bién ddi ciia may bién ap tu ngau 1a k; (k<1) thi U’ = k¢ * U1, d6 dong dién

khoi dong va moment khéi dong ctiia dong co dién s€la : I'x = Ky * I va Mk

16



= K% * My, goi dong dién 14y tir ludi vao 1a I; (dong dién so cdp cliia may
bién ap tu ngau) thi dong dién d6 bang 1, = Ky * I, = K% * I’

Uu diém : so voi phuong phap trén ta thay, khi ta chon Ky = 0,6 thi
moment m& mdy van bang M« = 0,36 M nhung dong dién khoi dong lay tir
luéi dién vao nho hon nhiéu : I; = 0,36 I nguoc lai khi ta 14y tir ludi vao mot
dong dién khoi dong bang dong dién khoi dong cua phuwong phap trén thi
phuong phép niy ta c6 moment khoi dong 16n hon. P6 14 wu diém cua
phuong phap dung bién ap tu ngiu ha thap dién ap khoi dong.

Nhuwoc diém

. Moment c6 cac bude nhay do su chuyén doi gitra cac dién ap.

. Chi ¢ thé mot sd luong cac dién ap do do dan dén su chon lya cac
dong dién khong toi wu.

. Khéng c6 kha ning cung cap mot dién ap khai dong co hiéu qua dbi
v6i tai trong thay doi.

. Trong mot sb diéu kién khoi dong dac biét gid thanh cia by khoi dong
thuong rét cao.

e Khéi dong bang phwong phap ndi sao-tam giac (Y-A)
Phuong phap khéi dong ( ¥-A) thich (g véi nhitng may lam viéc binh

thuong dau tam giac. Khi khai dong ta d6i thanh Y, nhu vay dién ap dua vao

moi pha chi con Y :

NE;
Sau khi may da chay, doi thanh dau A. So d6 cach dau day nhu hinh
1.4, khi khoi dong thi dong cau dao D1, con ciu dao D2 thi dong vé phia
dudi, nhu vdy may dau Y, khi may da chay roi thi déng cau dao D2 vé phia
trén, may dau theo A. Theo phuong phap (¥-A) thi khi diy quén dau Y dién ap
pha trén day la :

1
Uy = % Ul (1.4)
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1 P |
|kf=% I VaMkngk

Khi ddu Y — Iy = Iy (khi 4y Uy = Uy va I, = /3 Ii¢) cho nén khi khoi

dong d4u Y thi dong dién béng I, =1 = % I = % Iy nghia 1a dong dién va

moment khoi dong déu bang % moment khéi dong truc tiép. Trén thuc té
truong hop ndy ciing nhu ding mot mdy bién ap tu ngiu dé khoi dong ma ti
LA A g 1

s0 bién do6i1 dién ap Ky = 3

Trong cac phuong phap ha di¢n ap khdi dong noédi trén, phuong phap
khai dong ¥-A1a tuong d6i don gian nén dugc dung rong rai dbi voi cac dong
co khi 1am viéc d4u tam gidc.

Hinh 1.8, ta thdy dong khoi dong bang 1,4 dén 2,6 lan dong dinh
muc.

Uu diém : Tuong dbi don gian nén duoc st dung rong rdi v6i nhimg
dong co dién dau tam giéc.

Nhuwoc diém

e Miuc d6 giam cia cudng do va moment khong thé didu khién duogc va
Ze £ g U ,
tuong doi co dinh bang 3 gid tri dinh murc.

e (Co budc nhay 16n vé cudng d6 va moment khi bo khoi dong chuyén
d6i sao tam giac. Chinh cac budc nhay ndy tao ra cic Gng suit co khi
va dot bién vé dién 1am cho hé thong d& bi hu hong. Budc nhay nay
cuat hién do khi dong co dang hoat dong ngudn dién bi ngat dong co s&
chuyén sang ché d6 may phat v6i ngudn dién duogc tao ra cé gia tri
tuong duong véi ngudn cung cap.

Gia tri dién ap nay van dugc duy tri khi dong co ndi lai voi ngudn & ché

d6 ddu sao, tai day xdy ra hién tuong xung pha. Két qua tao ra mot dong dién

18



c6 cudng d6 1én dén gip 2 1an gia tri dong khoi dong va moment 1én dén 4 lan

gia tri moment khaoi dong. Hinh 1.9. trinh bay qua trinh nay.

T |
\fB 51 MCI | | MCS
1] | I
S I TAANANS |
N MC1 | | MCS
u " | AANNANST |
~] 51 McCl | | MC5
[, | |
! el ettt a
MCp
MCp |
MCp !
| |
a)
I/Idm I/Idm
6 3
5 25
4 \ 2
— y
3 1.5
2 ™ 1
1 0.5
\\_’
0 02 05 075 { nndm 005 05 07 1 Mhom
b) c)

Hinh 1.8. .a) Khoi dong sao-tam giac ; b) Dong khoi dong ; ¢) Moment khoi

dong
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Hinh1.9. Pién 4p, cuong do dong dién khi chuyén tir sao sang tam giac
e Khéi dong bang phwong phap tin sd.

Do su phat trién cua cong nghé dién tir, ngay nay ngudi ta da ché tao
duoc cac bo bién tan co tinh chat ky thuat cao va gia thanh ré, do do ta co thé
ap dung phuong phap khoi dong bang tan sb. Thuc chat cua phuwong phap nay
nhu sau: Pong co duge cip dién tir bo bién tan tinh, lic dau tin s6 va dién ap
ngudn cung cip co gia tri rat nho, sau khi dong dong co vao ngudn cung cép,
ta ting dan tan sd va dién 4p ngudn cung cip cho dong co, toc d6 dong co
tang dan, khi tan sb dat gia tri dinh mtc, thi tbc do dong co dat gia tri dinh
muc. Phuong phdp khéi dong nay ddm bao dong khéi dong khong vuot qua
gia tr1 dong dinh mtrc.

. Khéi dong dong co ¢6 ranh sau va dong co 2 ranh.
Nhu chung ta da biét khai dong dong co di bo béng dua dién tré vao

mach 16 to 1a tét nhat, tuy nhién véi dong co di bo 16 to 16ng soc thi khong
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lam diéu d6 duoc. Song ching ta c6 thé thuc hién khoi dong dong co di bo 16
to 16ng soc co dua dién trod phu vao bang dung nhitng dong co ngin mach dic
biét : Pong co ranh sau va dong co 2 ranh.

Pong co rotor 1dng soc 2 ranh.

Pé cai thién khoi dong ddi véi dong co di bo 16ng séc, ngudi ta ché
tao dong co 10ng séc 2 rinh: ranh cong tic lam bang vat liéu binh thudng, con
ranh khoi dong lam bang dong thau 1a kim loai c6 dién trd riéng 16n. (Hinh
1.10).

An
Nn
~_— 1
h1 /
A
3
ha !
WA ,
M
0
Hinh 1.10. Pong co 16 to 1ong Hinh 1.11. P4c tinh co cta dong
soc 2 ranh co di b0

Tt hinh v& ta thay rang, do dan tir cua tir thong tan ranh dudi 16n hon
ctia ranh ngoai (trén). Nhu vy trd khang ctia cic rdnh nay rat khac nhau: tro
khang cuia ranh dudi 16n hon tré khang cua ranh trén rat nhiéu. Khi méi bat
dau khoi dong (s=1) tré khang cua ranh duéi 16n, nén dong dién bi ddy 1én
ranh trén, dong di¢n chay trong n6 nho.

O ranh trén tré khang nhé nhung dién tré thuan lai 16n, két qua lam
cho dong khoi dong nhé - do 1a hdu qua cua viéc dua thém dién trd vao rotor .

Khi téc do rotor tang 1én, s giam di, tré khang rdnh dudi giam, dong dién lai
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chay tr ranh trén xuéng ranh dudi. Khi tdc do dat gia tr1 dinh mtc, thi dong
dién chay trong thanh trén rat nho.

Nhu vay thanh trén chi hoat dong khi khdi1 dong nén dugce goi 1a thanh khoi
dong.

Pé xac dinh dic tinh co cua dong co 2 ranh, ta gia thiét ré”mg 2 ranh
hoat dong doc 1ap véi nhau. Ranh trén c6 dién trd 16n nén dic tinh co 1a dac
tinh 1 trén hinh 1.11 con rinh dudi c6 dic tinh co nhu dudng 2. Tong cia 2
ddc tinh 1a ctia dong co 2 rénh (duwong 3).

. Pong rotor 16ng séc ranh sau

Pong co ranh sdu co ciu trac khac véi dong co ranh thuong. Chiéu
cao h cta rinh dong co ranh sau thuong gap 15-20 lan chiéu rong cta ranh
(hinh 1.12). Réanh co6 nhiéu dang khac nhau: Chit nhat, hinh thang hay tron

dudi, trén chir nhat...

b > A
TR .
' h \
o h \
| ::::_:I::::::: ::|_':: A
L o \
v o \
tEzszsszssssas v \\_> v .
J
2) b) M

Hinh 1.12. a) Ranh cua dong co 10ng soc ranh sau; b) Sy phan bd d6 dan
tu theo chiéu cao ranh, ¢) PO phan bo mat do dong dién theo chiéu cao

Pé nghién ctru tinh chét ctia may dién rinh sau ta chia ranh ra timg 16p
v6i chiéu cao h;. Do trong ranh c6 nhom, nén do dan tir théng tan quyét dinh

béi do dan tir trong ranh.
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Do dan tir caa 16p 1 biéu dién boi:

7= E = n (15)
L6p K tinh nhu sau:
A :%:chk (L.6)

Trong d6 1 - d dai 15i cta rotor. Tl biéu thirc nay ta thay rang, d6 dan
tir thong tan 16n nhat & 16p dudi cung, con nhd nhat & 16p trén cung. Tro
khang tin ctia mdi 16p x4c dinh nhu sau :

X, =w,L, =CA T, (1.7)

Pén day, ta co thé ndi vé su phan bd mat do dong dién theo chiéu cao
ctia thanh dan. Gi4 tri dong dién chay trong mdi 16p phu thudc vao dién ap va
tong tré ciia mdi 16p. Do sdd cam mg bai tir thong chinh trong cac 16p nhu
nhau do d6 su phan b6 dong dién cac 16p phu thudc vao tong trd cua 16p. Khi
dong co madi dong vao luoi, tan sb f, = f; nén X, 16n hon Ry rat nhiéu, nguoc
lai khi r6 to quay véi tbe do gé‘m bé‘mg tbc d6 dinh muc thi thn s f, rit nho
nén Xy << Ry. Do d6 khi méi khoi dong, dong dién chay trong cac 16p dudi
rat nho, nguoc lai khi ro to quay véi tbe do gan dinh mac thi dong dién chay &
16p trén rat nho. Su phan bd d6 dan tir va mat do dong di¢n biéu dién trén
hinh 1.12.b va 1.12.c. Ta thiy c6 hién tuong day dong lén 16p trén, do d6
dong khoi dong nho, ta c6 hién tuong gidng nhu dwa dién tré ngoai vao mach
1o to (vi dong dién bi day 1én 16p trén dién tich din nho, nén dién tré 16m).
Nhu vay khéi dong véi dong co ranh sau mé men khéi dong 16m (M, =1,2 -
1,6,

Trén hinh 1.13. biéu dién dic tinh moment va dong dién cua dong co
ranh sau, con trén hinh 1.14. biéu dién dic tinh co cua 3 loai dong co : day
quén, 16ng soc thudng va 1ong soc ranh sau.

Do dong co 1ong soc rinh siu c6 md men khai dong 16n nén nd dugce

dung cho cac hé truyén dong c6 kho1 dong ndng vi du: can cau. So voi dong
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co di bd r6 to day quan, thi dong co 16ng séc ranh sau co6 cau tao nhe hon, ré

tién hon.

®

~=_
S
NN I
| ™,
""""""" T\
/ \\\‘
/2 \
/ \
f \
/ |
{ | M
/ I N
Mia: Mia:

Hinh 1.14. Pic tinh co ctiia dong co di bo 1) Pong co ddy quan, 2)

DPong co rotor 1ong soc thudng

1.2.1.3. Pic tinh co ciia dong co khong dong bd

a. Thong ké ning luong cia dong co

V& nguyén 1y, may dién khong dong bo c6 thé 1am viéc nhu may phat

dién hoic dong co khong dong bo. O ché do lam viéc dong co, ning luong
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dién duoc cung cp tir ludi dién va chuyén sang ro to bang tir trudng quay.
Dong ning lugng duogc biéu dién nhu sau :
- Cong suét nhén tir ludi dién:

P =muU, I, cosg, (1.8)
O stato, ning lwong bi mat mot phan do t6n hao & dién tré cudn day (APcu1)
va trong 16i thép (APge1). Vay cong suat dién tir chuyén tir stato sang ro to nhu
Sau:

Pu =P — APy —APy (1.9)

Trong d6 APcyi=m11°R , AP =My le’Ree. T6n hao thép phu thudc vao
tan sb. Ton hao 13i thép phia ro to bo qua, vi khi 1am viéc dinh murc tan sb f, =
(1-3)Hz.

Cong suat dién tir chuyén sang 1o to s& ing voi cong suit tac dung

sinh ra ¢ dién tro R, /s vay:
P —ml, N2 —m1 2R, 41" 2R, 1S (1.10)
S S

Thanh phan thir nhat 13 t6n hao dong & cudn day 16 to:

AP

cu2

=m,I',’R,=m,1,°R, (1.11)
Phan cong suat con lai dugc chuyén sang cong co hoc trén truc dong

Co vay:

1-s

m,1,°R, —~ (1.12)

P —ml' R, 125

co

Cong suit co dugc chuyén sang cong sut hitu ich P, va ton hao co
cac loai (4P¢,) nhu: ma sat & bi, quat gio, ma sat ro to voi khong khi v.v.
ngoai ra con ton hao phu do soéng bac cao, do mach tir c6 rang (4Pp). Tén hao
phu rat nho (4APp ~0,005P,).

Viy cong suét hitu ich tinh nhu sau:

P,=P,—AP,, —AP (1.13)

p
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Tong ton hao cua dong co co gia tri:

AP = AP, +AP., +AP., + AP., + AP, (1.14)

Hi¢u suat cua dong co:

P-AP AP
n= 078 g (1.15)
R R R

So dd nang luong cia may dién di bo biéu dién trén hinh 1.15

///PCU].}PFQ APCuz oo,
tI'}IO'l’lg L / C0+
A

> P,

I Pl Pdt

Hinh 1.15. .So d6 ning lugng cia dong co di bo
b. Moment quay (moment dién tir) cia dong co di bo.
Cong suit co hoc cia may dién khong déng bo phu thude vao téc do

quay cua 16 to (téc do co):

P.o.=Mar, .(1.16)
Do d6 mo men dién tir ciia may dién khong dong bo cé thé tinh duoc
bang biéu thirc:
M = Fa (1.17)
Do
O day @, = 26—76” = % = 2—7:1 , trong d6 n- tbc d6 quay cua ro to tinh

bang vong phut, ax - tbc dd goc quay cua tir truong do bang rad/gidy, p- sd
d6i cyc. Thay cong suat dién tir bang ta duoc:

2 R,
M=m,i2Re. 1

S

(1.18)
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Biéu thirc m6 men dién tir cuia mdy dién khong dong bd con cé thé
nhan duoc & dang khac nhu sau:
Thay vao mét gia tri ctia l,” bang biéu thirc va luu y E’, c6 gia tri nhu
con cosg, tinh tir d6 thi véc to (hinh trén) c6 gia tri:
.1-5

R,+R,~—
COS = S = — . (1.19)

Ta nhan duoc:

_ E.s 'R, _ 4,44k W0, fm.p ,,
M=PM 2 A= ERA L UL LY S 1N (1.20)
G T
Hay: M = kI’,¢cos g, (1.21)

C6 dang cua mdé men may dién dong mot chiéu, trong do K

= 4’44k°déwlwlmlp . Chung ta con c6 cach khac dé tinh moé men dién tir cia may
T
dién khong dong bo.
Trudce hét tinh dong 1,”. Ta dung so dd twong duong gan dang. Theo
so do ta co:
Iy’ = = (1.22)
\/(Rl +R;2j +(X, + X, )
Thay vao (cong thtrc trén) ta dugc:
, .
M= P U, R, (1.23)

S

S

“ (Rl +Réjz +(X, + X, )
Pay 1a biéu thirc md men dién tir ciia may dién khong dong bo, c6 gia
tri do bang [Nm].
c. Pic tinh co ciia dong co khong ddng bd ba pha.
Dic tinh co duoc dinh nghia 1a méi quan hé ham giita tbc d6 quay va

mo men dién tir cia dong co n= f(M).
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Dé dung duoc mbi quan hé nay, trudc hét ta nghién ciru cong thuc 1a
mdi quan hé M= (s) va duoc goi 1a dic tinh toe do ctua dong co. Tur biéu thirc
ta nhan thdy moéi quan hé gitra mé men va do truot 1a mdi quan hé phi tuyén.
Dé khao sat chung ta hiy tim cyec tri .
Pau tién ta tinh:

dM
—=0 1.24
ds . . ( )
Sau khi tinh dao ham mé men r61, cho bang 0 ta tim duoc do truot toi

han c6 gia tri sau:
f_ R
R+ (X1 +X3)

Sth=

(1.25)

O day Sy~ 1a do truot téi han, tic 1a gia tri d6 truot & d6 xuat hién mo
men cuc dai va cuc tiéu. Dau’+’ ung voi ché d6 dong co con dau - ung voi
ché do may phat.

Thay sy vao (cong thirc trén) ta co:

3puU;
2a)tt[Rl +RZ+ (X, + X'Z)Z}

DAu “+” cho ché do6 dong co, con diu trir cho ché d6 may phat. pé

Mypa= + (1.26)

dung dic tinh M= f(S) ta nhan thay, khi s nho thi R +% >> X,+X’; do d6 cod

thé bo qua X;+X’, ta c6 mdi quan hé tuyén tinh (hinh 9.8), con khi s 1on thi
R1+%<< X1+X’; nén nhéan Rl+%= 0, ta dwgc M= K/s, n6 la mot duong
hypecbon (hinh 1.16). Puong M= f(s) 1a duong 3 trén hinh 1.16.

Giita M va d6 truot con c6 thé biéu dién boi biéu thuc sau:

2M .,
S, Sw
S, S
Dé dung dic tinh toc d6 ngudi ta thuong dung cong thirc nay va cé tén

(1.27)

la cong thirc Kloss.
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H¢ s6 qua tai 1a ty s6 gitra m6 men cuc dai d61 vdi mé men dinh mic :
M

Ka= ™ (1.28)

Ham dién

May phat

Hinh 1.16. dac tinh M= f(s) khi U;= const, f;= const

Ta hdy xét anh huong ciia mot sb thong sb 1én mé men dong co:

- Anh hudng cua su thay doi dién ap mang cap U,

Tu biéu thic trén ta théy khi dién dp U; gidm thi mé men cuc dai va
mo men giam theo ty 1& binh phuong, diéu d6 rat d& 1am cho dong co ding

dudi dién.(hinh 1.17)

Skl

i ing Whd oy Mmael ﬁ

Hinh 1.17. Anh hudng cta dién ap ngudn nap ddi véi mé men dong co
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Skt

Sk2

3l - —— — —

Hinh1.18. Anh hudng cua dién tré rotor 1én mé men dong co.

Khi thay d6i dién tr& X & mach stato, hau qua nhu giam dién ap ngudn

vi dién ap dit 1én dong co bang dién ap nguon trir di d6 sut ap trén dién tré X.
Trén hinh 1.18. biéu dién sy thay doi cia mdé men khi thay doi dién tro

ctia 16 to dong co. Khi thay d6i dién tré R’, s& lam thay ddi do truot t6i han,
nhung khong thay d6i mé men cuc dai.

bac tinh co:

Pé c6 duge dic tinh co M= f(n) ta dua vao mdi quan hé

n= ny(1-s)
Cho s nhitng gié tr1 khac nhau ta c6 gia tri cia n, tu ta tinh M, 1ap

bang méi quan hé n= f(M) rdi dung d6 thi mbi quan hé nay hinh 1.19

A
n
Ta
7 S b
O‘ M6 men khoi dong c M ax M

Hinh 1.19. dac tinh co dong co di bod
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Tu dac tinh co ta ¢6 nhan xét: dic tinh co chia lam 2 doan: doan a-b
va doan b-c. Poan ab 1a doan 1am viéc 6n dinh, vi trén doan nay moi khi ché
d6 6n dinh cii bi pha v thi no lai thiét 1ap ché d6 6n dinh méi. Trén doan b-c
ta khong c6 duogc tinh chit d6. Tl ddc tinh co ta théy c6 2 ché @6 dac trung:

- Khi M=0 thi ¢6 n=n, (ng- 14 tdc d6 khong tai co gia trj bang téc do tir
truong quay). Ché d6 nay thuc té khong co, dé nghién ctru ta phai gin may lai
ngoai vai dong co roi quay rd to véi tbe do bang tdc do quay cia tir trudng, ta
goi ché d6 nay 1a ché d6 khong tai 1y tudng.

- Khi n= 0. Pay 1a ché d¢ khi vira dua doéng co vao ludi cung cép,
dong co chua kip quay, ta goi 1a ché do khoi dong , Gng véi ché do khoi dong
c6 md men khaoi dong.

Ngoai ra dong co con ¢6 toe do n= 0 trong truong hop dong co khong
lam viéc, khong c6 dién ap cung cép cho stato. Luc nay khong c6 gi xay ra,
chung ta khong ban téi.

d. Pac tinh co tw nhién va dac tinh co nhan tao

Dac tinh co tu nhién: day la dic tinh co dugc xay dung khi cac thong
sb cua may nhu dién ap, dién trd, tan sb co gia tri dinh mtrc. Con dac tinh co
nhan tao 1a dac tinh co khi c6 mdt trong cac thong s6 trén thay doi, cac thong
s6 khac khong doi. Trén hinh 1.20. biéu dién dic tinh co cho cac trudng hop
thay doi dién ap, thay doi s6 d6i cuc, thay doi tan s ngudn cung cap va thay

doi dién tro 16 to.
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n
A
No1
No 2p
O: _ > C Mmax > M
M6 men 0
khoi dong 3.) b)
nﬂ n A

Rii Ru<Rp<Ris

VZ

c) d)

Hinh 1.20. Dac tinh co nhan tao ctia dong co di bd

Qua dac tinh chung ta théy: khi U;= var thi m6 men cuc dai thay ddi,
con khi sb doi cuc thay doi, toc do khong tai thay ddi, mé men cuc dai cling
thay doi. Khi thay doi tan s, toc do khong tai thay doi, & pham vi f= f,, néu
diéu chinh tan sb theo nguyén tac U/f;= const thi mé men cuc dai khong doi,
con & ngoai pham vi trén mic dau diéu chinh tan sé theo nguyén tic Uy/f;=
const van 1am cho md men cuc dai giam. Thay doi dién trd ro to thi md men

cuc dai khong thay ddi.
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1.2.2. Khéi dong dong co dong bd
Trudce hét ta hiy xét mot may dién dong bd khong c6 mot thiét bi phu
dic biét nao. Cudn kich tir duge ndi vao nguén 1 chiéu, con cudn ph?ln ung

60f
p

. Trong di€u kién nay ¢ trong may dong bd xuat hién mémen bién doi hinh

1.21

duoc ndi vao ludi dién 3 pha tao ra tir truong quay voi tbc d6 ng =

Mtb:O

ANANYEN
AV VAAVAAVER

A
\ 4

Hinh 1.21. Moment may dong bd khi rotor khong quay

Chu ky bién doi cia moémen xac dinh:

1 60 1
T, =—= = 1.29
) fu p(nnﬂn) f (ntt:un) ( )

ntt

€€ €«

Trong d6: n - Toc do tirc thoi cua réto; dau khi n6 quay thuan
chiéu quay, con dau “+” khi quay nguoc chiéu quay. Khi n= 0 thi fy, = f, =
50H,. M6t mémen bién do6i véi tan sd nhu vay thi do r6 to c6 quan tinh 16n s&
khong chuyén dong. C6 thé néi gon lai 1a may dién dong bo khong co
moment khéi dong (Mg = 0). Do d6 ta phai tim cach khoi dong dong co dong
bo.
1.2.2.1. Khéi dong biang may ngoai

Thuc chét ciia qua trinh nay 1a dong bd hoa hay tu dong bo. Ta dung
mot may lai ngoai (dong co di by, hodc dong mdt chiéu,...) quay roto dong co
dong bo toi toc do can thiét dé hoa vao ludi. Phuong phap nay c6 nhuogc diém

la can dung mgt dong co ngoai nén ton kém vi vay it dugc dung.
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1.2.2.2 Phuwong phap khéi dong di bo

Day 1a phuong phap giéng nhu khoi dong dong co di bd. Dé thuc hién
dugc phuong phap nay ngudi ta dit & mit cuc mot cudn diy ngan mach 1am
bang cac thanh dong (d6ng thuong hay dong do) gidong nhu cudn diy cua may
dién khong dong bd r6 to ngin mach. Néu bo qua cudn kich tir thi khi ndi
cudn day 3 pha vao ludi s€ c6 dong 3 pha chay vao va tao ra tir trudng quay
lam réto quay nhu may dién di bd. Khi da dat dugc tdc d6 nhat dinh néu ta
cap dong kich tir cho cudn kich tir thi gifta tir trudng mot chiéu va tir truong
quay s& tic dong 1én nhau va tao ra mémen co bién do tang dan. Chu ky Ty,
ciia md men nay khi d¢ truot nho cé gia tri 16n (vi du f = 50Hz, s = 0,005 thi
Tw = 4s), nén md men sinh ra trong may dong bo co thé giup cho réto ting
tbc dé budc vao dong bd. Cudn day khoi dong ctia may co thé 1a ban than céc
14 thép cuc tir v6i kich thude nhét dinh, khi tir truong bién thién trong nd sé
xuat hién dong xody va tao ra mémen dil 16n dé khoi dong may. Dé giam
dong khoi dong nguoi ta st dung cac phuong phap nhu & may di bg.
Cho t6i luc nay chung ta da b qua cudn kich tir. Néu cudn kich tir hé mach
thi & thoi ky dau cua qua trinh khoi dong, tir truong quay do stato tao ra sé
quay so voi rotor mot toc do rat 16n (ng — n = sng) s& cam tmg trong cudn kich
tir hd mot sdd co gia tri rat 16n gy nguy hiém cach dién cudn kich tir va cho
ngudi van hanh. Pé tranh hién twong qua dién 4ap ta ndi cudn diy qua mot
dién tr¢ thich hop. Viéc ndi dién tr¢ nay lai tao ra mot hién tuong khac goi la
hién tuong Gorgesa. Ban chét hién tuong ndy nhu sau:

- Tur trudng quay cua stato lam xuat hién dong xoay chiéu ¢ mach

kich tir ¢6 tan sé:

_ p(ny —n)

f
2 60

=f s (1.30)

Dong bién doi ndy tao ra mot tir truong bién d6i ma theo nguyén tac ta

c6 thé tach ta 1am 2 tir trudong quay bang nhau c6 cung téc d6 nhung chiéu
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quay nguoc nhau. Mot tir truong quay c6 chiéu quay cung chiéu roto con tir
truong kia nguoc chiéu (xem dong co di bo 1 pha). Toc do 2 tir trudng d6 so
voi1 roto nhu sau:

T trudng cung chiéu quay rotor :

npg = 0k (1.31)
p
Tu truong nguoc:
i = -0 (132)

Va so vai stato:

Tu truong quay thuan: Ngs = N + Ny = Ny

Tu truong quay nguoc: N'gs =n + n'g =N —Ng+ N = 2N - Ny

Ta théy tu truong thudn co tbc do so vdi stato khong ddi, vay no tao ra
momen di b tdc dong 1én roto theo chiéu ciia mémen do cudn khoi dong tao
ra.

T ta thiy toc do cua tir truong nguoc n ‘s phu thudc vao tbc d6 quay
clia réto, né co gia tri va hudng thay d6i. Qua phan tich thay rang: O pham vi

0<n< % tr trrong nguoc quay so vdi stato sang trai moment do no tao ra
co chi€u sang phai trung véi chiéu momen di bd va mOmen tao ra boi tir

truong thuan. Khin = % tir trudng nguoc & trang thai khong chuyén dong so
Vo1 ststo nén trong cudn day khong cam cam tng mot sdd nao ca va khong
tao ra momen phu. Khi n > % huéng quay cua tur trudong ngugc so voi stato
s€ nguoc voi truong hop n < % nén mémen do no sinh ra s& nguoc véi chiéu

ctia momen tao ra do cudn khoi dong va tir truong thuan. Trén hinh 1.21. biéu

dién dic tinh co cua céc loai tir truong tao ra. Pic tinh moémen do tir truong
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nguoc tao ta c6: Khi n = % thi M, =0, khin < % thi Mg > 0 va khin >

M thim,, <0.
2

Hinh 1.21. Pic tinh mé men khi khéi dong dong co déng bo bang phuong
phap di bd a) Mach kich tir bi ndi tat, b) mach kich tir ndi qua mot dién tro.

Pic tinh khdi dong sé 14 tong mémen ay. Tir do thi ta thay dic tinh co
khoi dong co ving yén ngua (hién tugng Gorgesa). Néu ving yén ngua 16n
(do dong xoay chiéu cudn kich tir 16n) thi co thé xay ra truong hop mémen
khai dong nho hon momen can hinh 1.21.a, khai dong khong thanh cong. Dé
giam sy tdc dong cua tu truong nguogc, ta dua vao cudn kich tor mot dién tréd
phu co6 gia tri khoang 10 lan gia tri dién tré mach kich tir: R, ~ 10Ry (hinh
1.21.) . Néu chon Rp 16n qua s€ gay xuyén thung cach dién, con néu chon Rp
nho qué thi khong gidm dugc hién tuong Gorges, gdy dung may khong khoi

dong dugc.
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My kich tix
Hinh 1.22. So d6 ndi day khai dong dong co dong bd bang phuong phap di
bo
Nam dugc tinh chat ndy ciia may dong bd s& ¢ loi cho truong hop
dong co di bo 3 pha day quan bj diit mot pha & ro to. Khi dong co di bo 3 pha
day quan dut 1 pha & roto c6 hién tuong giéng nhu truong hop vira nghién
cuu.
1.2.2.3. Khéi dong bang phwong phap tan sb
Néu ta cp cho stator mot ngudn dién cé kha nang diéu chinh tan sb,
khi ting dan tan sd ngudn dién cung cip tir 0 dén tan sé dong bo, néu mach
kich tir cua dong co doéng bo dugc cap dong thi cing véi ting tan sb ngudn
cung cép, tdc do dong co cling tang, dén khi dat tdc d6 déng bo ta ndi dong co

vao ludi va ngat nguon cung cap co tan so ra khoi dong co.
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CHUONG 2
PHUONG PHAP KHOI PONG MEM

2.1. PAT VAN PE

Pong co khong dong bd 3 pha dung rdng rii trong cong nghiép, vi
ching c6 cAu trac don gian, 1am viéc tin cdy, nhung c6 nhuoc diém dong dién
khai dong 16n, gay ra sut ap trong ludi dién. Phuong phap tdi wu hién nay 1a
ding bd diéu khién dién tir dé han ché dong dién khoi dong, ddng thoi diéu
chinh ting m6é men mé may mot cach hop 1y, vi vay céc chi tiét ciia dong co
chiu d6 ddn nén vé co khi it hon, tdng tudi tho lam viéc an toan cho dong co.
Ngoai viéc tranh dong dinh trong khi khéi1 dong dong co, con lam cho dién ap
nguodn 6n dinh hon khong gay anh hudng xau dén cac thiét bj khac trong luéi.
2.2. NGUYEN LY KHOI PONG MEM
2.2.1. Khai niém vé khéi dong mém

Khoi dong mém 1a phuong phap thudng dung cho dong co ¢b cong
sudt trung va 16n. C6 nhiéu cach nhung chu yéu nhét 1a diéu 4p xoay chiéu va
bién tan. Uu diém 1a diéu chinh tron, pham vi diéu chinh rong, c6 thé sir dung
dimg mém, hién nay v&i phat trién cua dién tir cong suat thi gia cling khong
cao 1am va hoat dong ciing kha 6n dinh, c6 thé dung két hop dé diéu chinh toc
do dong co. Nhuoc diém 1a kho thi cong, kho bao tri bao dudng, dién ap va
dong dién sau diéu chinh khong sin hoan toan, cang diéu chinh cang bi méo
va bién dd song hai cing cao hon.

Phuong phap khai dong duoc ap dung & ddy 1a can han ché dién 4p &
dau cuc dong co, ting dan dién ap theo mot chuong trinh thich hop dé dién ap
tang tuyén tinh tr mQt gid tri xac dinh dén dién ap dinh mtrc. B6 1a qua trinh
khoi dong mém (ramp) toan bd qua trinh khoi dong duge diéu khién dong mo
thyristor bang bd vi st 1y 16 bit v&i cac cong vao ra twong Gng, tan sd gl
khong doi theo tan sb dién ap ludi. Ngoai ra con cung cip cho ching ta nhiing

gidl phap t61 uu nhd nhi€u chirc nang nhu khéi dong mém va dirng mém,
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dimg d6t ngot, phanh dong truc tiép, tiét kiém ning luwong khi non tai. Co

chtrc nang bao vé dong co nhu bao v€ qua tai, mat pha ..

11y
- Uy I=f(nt,)

0175

0,50

a) b

Hinh 2.1. Budng cong mémen va dong dién tai moi gia tri hang clia dong

dién.
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Hinh 2.2. Dién ap va dong dién cua dong co khi khoi dong mém cé

ramp dién 4p
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Hinh2.3. Dién dp va dong dién ctia dong co khi khoi dong mén ¢6 han

ché dién ap

V] I
Uy Ta - n'""“\\
|
l \
‘ \
|
UB- Is_ [} \
Us 1 -

Hinh 2.4. Dién ap va dong dién ctia dong co khi khéi dong mém c6 ramp dién

ap va han ché dién ap.
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Hinh 2.5. Dién ap va dong dién cua dong co khi khoi dong mém cé

ramp dién 4p va han ch€ dong dién
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Hinh 2.6. Dién ap va dong dién cua dong co khi khoi dong sung c6

ramp dién 4p va han ch€ dong dién
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Hinh 2.6. Dién ap va dong dién ctia dong co khi khoi dong sung ¢6 han

ché dién ap
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Hinh 2.7. Duong cong toc do dong co véi cac chiic nang

1. Ham dong nang; 2 dimg tu do; 3. Diing mém

v

Uy

U(/&Z’v‘g

Ud;}ny cuor

0 Lénh ding t g Lénh dung t

Hinh2.8. Dién dp dong co  Hinh 2.9. Dién dp dong co khi dimg mém
khi dimg tu do

e Nhirng tng dung dién hinh cta bo khoi dong mém :
- Bong co dién cho chuyén ché vat ligu.
- Bong co bom.

- Bong co van hanh non tai lau dai.
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- Dong co ¢ bd chuyén doi (vi du hop sb, bang tai ..)
- Pong co ¢ quan tinh 16n (quat, may nén, bom, bang truyén, thang may,
may nghién, may ep, may khudy, may dét ...
e Nhimg dic diém khac :
- Bén viing tiét kiém khong gian lap dit.
- C6 chirc ning diéu khién va bao vé.
- Khoang dién 4p str dung 200 — 500 V, tan s6 45 — 65 Hz.
- C6 phan mém chuyén dung di kém.
- Lap va dit chirc ning dé dang.
2.2.2. Nguyén ly hoat dong ciia khéi dong mém
2.2.2.1. Ki thuat khéi dong va dirng
a. Nhirng nét chinh

Mach luc cta hé théng khoi dong mém gdm 3 cip thyristor dau song
song nguoc cho 3 pha. Vi mé men dong co ti 1€ voi binh phuong dién ap,
dong dién ti 1& voi dién ap, md men gia toc va dong dién khoi dong dugc han
ché théng qua diéu chinh tri s6 hiéu dung cta dién ap. Quy lut diéu chinh
nay trong khi khoi dong va ding nho diéu khién pha (kich, mo 3 cép thyristor
song song nguoc) trong mach luc.

Nhu vay, hoat dong cua bd khdi dong mém hoan toan dua trén viéc
diéu khién dién ap khi khoi dong va ding, tic 1a tri s6 hiéu dung cta dién ap
1a thay dbi.

Néu dung dong co, moi tin hiéu kich m¢ thyristor bi cat va dong di¢n

dirng tai diém qua khong ké tiép cua dién ap ngudn.
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IA — Dong dién ban dau khi khoi dong truc tiép.
IS — Dong dién bat dau c¢6 ramp dién ap.

In — Dong di¢n dinh mirc cua dong co.

U-s- — Pién ap bat dau ramp.

Un — Dién &p dinh murc cua dong co.

tr - Thot gian ramp.

n - Toc d6 dong co.

Néu phat hién dong co dat toc do yéu cau trude khi hét thoi gian dit
cua bo khoi dong mém, dién ap vao 1ap tirc dugc tang 1én 100% dién ap ludi,
d6 chinh 1a chtic nang phat hién ting tdc.

b. Durng tw do theo quan tinh

Néu dién ap cip bi cit tryc tiép, dong co chay theo quan tinh cho t&i
khi dung trong khoang thoi gian xac dinh. Thoi gian ding véi mdmen quéan
tinh nho c6 thé rat ngan, can tranh truong hop ndy dé phong su pha huy vé co

va sy dung tai dot ngdt khong mong muén.

c. Dirng mém
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Khéng nén cit truc tiép cac dong co c6 moémen quan tinh nho nhu
bang truyén, thang may, may niang dé dam bao khong nguy hiém cho ngudi,
thiét bi va san pham.

Nho chtrc ning dimg mém ma dién ap dong co dugc giam tir tir trong
khoang tir 1 dén 20 gidy tuy thudc vao yéu cau. Dién 4p ban dau cho ding
mém Ustop = 0,9Un va dién ap cudi qua trinh vao khoang 0,85 dién ap ban
dau. Thoi gian ramp dién ap téi 1000 gidy cung dién ap dau va cudi qua trinh

dimg mém dit theo chuong trinh.

kL]
U 4
Ly
b Udimg
Udimg cusi
g e 3 Teliing K
0 "*_l_ e
L&nh dimg Lénh dimg T
pién dp ding co khi dirng tuw do pién ap ding co khi dirng mé&m

Nhu vay, thuc chit dimg mém 1a ¢6 ¥ kéo dai qué trinh dimg bang
cach giam tir tir dién ap ngudn cung cip vao dong co. Néu trong qua trinh
dung ma co6 1énh khé1 dong, thi qua trinh dung nay 1ap tic b1 huy bd va dong
co dugc khéi dong trod lai.

d. Tiét kiém ning lwong khi non tai

Néu dong co dién van hanh khong tai hay non ti, trong truong hop
nay khoi dong mém giup tiét kiém dién ning nho giam dién ap dong co toi
gia tri U0, viéc giam dién 4p do d6 lam giam dong dién, din dén giam bét ca

ton hao dong va ton hao sat %.
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Theo minh biét thi khéi dong dong co c6 2 phuong phap 1a khoi dong
cting va khoi dong mém.
- Khoi dong ctng 1a phuong phap thuong thiy ¢ nhimg dong co ¢6 cong suit
nho (d6i ndi sao/tam giac, khoi dong bang dién trd ....). Uu diém 14 ré tién, dé
kiém tra, d4 ndi, bao tri bao dudng, lép dat, hoat dong on dinh, dong di¢n con
dang sin. Nhuoc diém 1a chi dung cho d/c cong suit nhd, pham vi han dong
khoi dong khong rong, dong dién khoi dong duge diéu chinh co cép, khong
tron.
- Khoi dong mém 1a phuong phap thuong dung cho d/c ¢6 cong suit trung va
16n. C6 nhiéu cach nhung cha yéu nhat 13 diéu ap xoay chiéu va bién tan. Uu
diém 1a diéu chinh tron, pham vi diéu chinh rong, co thé st dung dung mém,
hién nay véi phét trién cta dién tr cong sudt thi gia cling khong cao 1dm va
hoat dong ciing kha 6n dinh, c6 thé dung két hop dé diéu chinh téc d6 dong
co. Nhuoc diém 13 khé thi cong, kho bao tri bao dudng, dién ap va dong dién
sau diéu chinh khong sin hoan toan, cang diéu chinh cang bi méo va bién do
song hai cung cao hon.
- V6i khai dong mém, nguyén 1y diéu khién 1a diéu chinh goc mé cia van dé
diéu chinh dong dién cung cip cho d/c va goc diéu chinh nay giam dan dén
khi goc mé ciia van = 0 twong ng voi dong dién cip cho d/c 1a 16n nhat
(dirng mém thi ngugc lai). Minh néi so vé diéu 4p xoay chiéu nhé. so d6 diéu
khién c6 2 nguyén tic 1a diéu khién hang ngang va diéu khién doc. Piéu khién

doc va ciing 1a thong dung nhét theo so do sau:

U U, U Uss U
. PR ol i . §g - DX & _ | xpx |—=%.

:

Uge —
- V6i nguyén tic nay, tin hiéu dong bo duoc ldy qua bién ap dong pha (hoic

opto) dé tao tin hiéu dong bd sau d6 dugc diéu ché tao dién ap tua. Pién ap
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tua nay duogc so sdnh véi mach tao dién ap diéu khién (thuong duoc xay dung
trén mach PI) cho ra di¢n 4p so sanh dé 1am tin hiéu cho mach tao xung don
(c6 truong hop 1a xung chum). Xung don duge tao ra nay 1a xung quyét dinh
thoi diém mé cua van. Néu ding didu ap xoay chiéu 1a 6 SCR dau // nguoc thi
can c6 xung kép do d6 c6 thém mach tao xung kép. Khi c6 xung kép thi toan
bd duoc khuéch dai, qua bién ap xung va diéu khién goc mé cua van.
- So luge 14 vay, con vé cong suat thi vdi d/c tir khoang vai chuc k tré 1én.
Nhung trong cudc song hang ngay, chinh cai dimmer diéu chinh quat tran hay
dén cing 1a 1 bo diéu ap xoay chiéu roi do.
2.2.2.2. Cac dac tinh

Céc dic tinh tong quat:
- Khoi dong va haim mém dong co theo phuong phap diéu khién mo-men
TCSBao v¢ qua nhiét cho dong co
- B4o v€ cho dong co khoi qua tai va non tai v4i ngudong bdo vé va thoi gian
c6 thé hiéu chinh duogc, bao vé trudng hop Roto bi khoa, diéu khién chiéu
quay (thtr ty pha)

D3 cai dat sin cac tham s6 ngam dinh dé c6 thé khai dong ngay

o (C0 thé cai dat thong so theo yéu cau mot cach don gian qua
man hinh tich hop sin hodc bang phan mém (Powersuite)

e Diéu khién két hop Contactor ndi tat khi khai dong xong dé
tranh ton hao nhiét

o (06 thé két ndi dang cau hinh kép (2 dong co)

e (Cac ngo vao/ra da churc nang

e (6 thé khoi dong va hdm mém nhiéu dong co (dang ndi ting)

e Tich hop hinh thtc giao tiép mang kiéu Modbus

e Giao tiép mang kiéu FIPIO, Profibus DP, DeviceNet, Ethernet.
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2.3. Panh gia vé khéi dong mém
Khoi dong mém va tiét kiém dién ning

V& mit cong nghé, co thé dé dang tich hop vao khai dong mém chire
nang dich lui pha cua séng dién ap dé tiét kiém dién ning khi déng co lam
viéc & ché do nhe tai. Tuy nhién, trén thyuc té dong co co thé tiéu tén nhiéu
dién nang hon khi str dung chirc nang nay.

Churc nang tiét kiém dién nang cua khdi dong mém, néu co, thuc chét
13 nham vao viéc cai thién hiéu suit dong co. Thuc té ché d6 lam viéc anh
huéng dén phan nira ton hao cua dong co, nira kia 1a ton hao co (ma sat va
thong gid). Nhu vay, voi dong co co hicu suat 95%, dién nang tiét kiém duoc
toi da 12 2.5%.

Theo két qua thuc nghiém, dé dat duoc mirc tiét kiém trén, dong co

phai giam xubng dudi 50% tai trong it nhat 25% khoang thoi gian cua chu
trinh 1am viéc. Nhiing thiét bi can thiét phai tiét kiém dién nang nhu quat va
bom lai hiém khi lam viéc duéi 80% tai. Trong nhimg tng dung nay, viéc tiét
kiém dién ning thuc su chi dat duoc bang cach giam tdc d6 dong co.
Déi véi nhitng ung dung khac ma viéce tiét kiém dién niang co thé can tinh dén
nhu may nén khi va bang tai, chu trinh van hanh thuong c6 xu hudéng budc
dong co dot ngdt quay lai trang thai day tai. Viéc ap toan momen tai 1én truc
dong co 1ap tirc nhu vy c6 thé 1am cho dong co dang ¢ trang thai non kich tir
(dé tiét kiém dién nang) hut dong 16n trong qua trinh phuc hdi mémen dién tir.
Do d6, mot phﬁn hodc tat ca dién nang duoc tiét kiém trong luc non tai s€ ti€u
hao trong qué trinh quéa do nay.

Ngoai ra, dé chirc ning tiét kiém dién ning hoat dong, chung ta khong
thé sir dung cong tic to ndi tit phan dién tir cong suat trong khoi dong mém
va do d6 chiu thém ton hao va anh huéng ciia hoa tan bac cao. Thong thuong
khoi dong mém tiéu tan 3 watt cho mdi ampe cta dong dong co va can phai

trr di ton hao nay tu phﬁn dién ndng tiét kiém duoc khi tinh hiéu qua thyec.
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Nhu vay, mac du nhiéu nha san xuit gid1 thi¢u churc ndng tiét kiém
dién nang cua khoi dong mém, thuc té rat kho danh gia va hiéu qua kinh té
khi dua vao van hanh van can xem xét lai.

2.4. Mot s6 loai khéi dong mém

Thuat nglr “kho1 dong mém” dugc st dung rong rai cho nhiéu cong
nghé khac nhau. Cac cong nghé nay déu c6é mot diém chung 1a khoi dong
dong co, tuy nhién chung c6 nhitng diém khac nhau rat 1on & phuong phép sir
dung va cac uu diém ciing khac nhau. Cac khoi dong mém co thé duge chia
lam céc loai sau day :

+ Céc bo diéu khién momen.

+ Céc bo diéu khién dién ap vong lip ho.

+ Céc bo diéu khién dién ap vong lap kin.

+ Céc bo diéu khién dong dién vong lap kin.

Cac bo diéu khién momen tao ra momen khéi dong thap. Tuy thudc
vao thiét ké ma chung chi diéu khién mot hay hai pha. Do d6 n6 khong c6 kha
nang diéu khién dong khoi dong nhu thudng thiy trong cac bo diéu khién
hién dai.

Céac bo diéu khién momen mot pha phai dugc str dung vo1 mot bo tiép
diém va bo diéu khién qué tai dong co. Chung thich hop cho cac tmg dung
nhe cho tan s khoi dong thap va trung binh. Piéu khién ba can duoc st dung
cho céac khéi dong 1ap hoac dbi véi cac tai trong c¢6 quan tinh 16n vi bo diéu
khién mot pha s€ tao ra hién tugng tang nhiét do ctia dong co trong qua trinh
khéi. Qua trinh nay xay ra do dong dién trong cudn day dong co khong dugc
bd diéu khién mot pha kiém soat.

Céc bd diéu khién mémen hai pha phai dugc st dung vdi b bao vé
qua tai dong co nhung co6 thé khoi dong va ding dong co khong qua cong tic

ttr. Tuy nhién dién 4p van dién 4p van con tac dong lén dong co ngay ca khi
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dong co khong hoat dong. Néu lip dit theo phuong phap nay can phai bao
dam d¢ an toan can thiét va chi cho phép van hanh theo cac quy dinh.

Bo diéu khién dién 4p hd diéu khién tat ca ba pha va co tat ca cic uu
diém vé mit dién va co khi. Cac hé théng nay diéu khién dién ap dua vao
dong co cac thong sb da dugc xac 1ap trude va khong co tin hiéu phan hoi cta
dong khai dong. Hé théng cung cip cho nguoi st dung kha ning diéu khién
cac tinh nang khoi dong cung cip bang cach thiét ké cac dién ap khoi dong,
thoi gian tang toc, thoi gian giam téc. Dimg mém cung cap cho nguoi thiét ké
kha nang mé rong viéc ding motor.

Céc bo diéu khién dién ap vong lip hd phai dugce dung chung voi bo
V40 vé& qua tai dong co va néu can thiét ké phai st dung cong tic tir dé tao
thanh mot b tich hop diéu khién dong co.

Céac bo diéu khién dién 4ap vong lip kin 1a mot cai tién cta vong lap
hd, hé théng nhan tin hiéu phan hoi tir dong khéi dong va st dung tin hiéu
nay dé nglmg viéc giam dién ap khi nguoi sir dung xac dinh gia tri ti han cta
dong dién. Phuong thuc cai dit cling twong tu dbi véi diéu khién vong ho
nhung nguoi sir dung phai xac dinh thém gia tri gidi han dong. Cac thong sd
vé cuong do dong dién dugc hé théng su dung cho nhiéu muc dich bao vé
khac nhau. Cac chirc nang nay bao gom kha nang bao vé: qua tai dong co, cac
pha khong can bang, dong dién yéu... Va khi d6 hé thdng cung cip ca hai
chtrc nang khéi dong/ ngumg va bao vé dong co.

Piéu khién cuong do dong dién vong lap kin 1a phuong phap hién dai
nhat cho céc loai khoi dong mém. Khong gidng nhu cac bo diéu khién trén co
s¢ dién ap, diéu khién cuong do vong lap kin su dung cuong do dong dién
nhu 12 mot gia tri tham chiéu so cdp. Cac wu diém cua phuong phap nay 1a
kha ning diéu khién chinh x4c dong khéi dong va dé diéu chinh. Nhiéu ché
d6 do nguoi sir dung xac 1ap trong hé théng diéu khién dién ap vong lap kin

6 thé sir dung cho céac hé théng diéu khién dya trén cuong d¢ dong dién.
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Khéi dong mém ATS48 soft starter Altistar 48
Véi giai phap diéu khién mé-men TCS dugc cip bang phat minh doc
quyén, Altistart 48 13 mot giai phap 1y tuong cho mot hé thong may yéu cau
kha niang diéu khién hoan hao qua trinh khoi dong va ham,dic biét cho hé
théng may bom va mdy quat. Altistart 48 han ché t6n hao nang lugng va giam
su phat nong ctiia dong co. Ngoai ra Altistart 48 con dé dang tich hop vao cac
hé thong tr dong hoa.
Cho cac tmg dung trong diy cong suat tir 4 dén 1200kW
- B6 khoi dong va dimg mém, tir 17A dén 1200A
- Tich hop nhiéu chirc ning va giao thic truyén théng
- Pién ap cung cip: 220 dén 415VAC
e He¢ théng may bom
e Hé thdng may quat va cac loai may c6 quéan tinh 16n
e May nén khi
e Bing chuyén

e Céc dic tinh tong quét
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e Khéi dong va hdim mém dong co theo phuong phap diéu khién mo-men
TCS.

Béao vé qua nhiét cho dong co

e Bao vé cho dong co khdi qua tai va non tai véi ngudng bao vé va thoi
gian cé thé hiéu chinh duogc, bao vé truong hop Roto bi khoa, diéu
khién chiéu quay (tht ty pha)

o Di cai dat sin cac tham sé ngdm dinh dé co thé khoi dong ngay. Co thé
cai dat thong so theo yéu cau mot cach don gian qua man hinh tich hop
san hoic bang phan mém (Powersuite)

e Diéu khién két hgp Contactor nbi tat khi khoi dong xong dé tranh ton
hao nhiét

C6 thé két ndi dang cdu hinh kép (2 dong co)

e (C4c ngd vao/ra da chuc nang

e (0 thé khoi dong va him mém nhiéu dong co (dang nbi tang)

e Tich hop hinh thtc giao tiép mang kiéu Modbus

e Giao tiép mang kiéu FIPIO, Profibus DP, DeviceNet, Ethernet.

Ung dung:
Hé thong may bom
e Khir bo cac hién tuong qua ap sudt va ap luc tic dong 1én hé
thong
Bao vé chong van hanh kho (khong tai), mat pha, déo thr ty pha
hoac ngay ca trong truong hop hién tuong Roto bi ket
e Giam su phat nong dong co: ty dong chuyén sang ché do dimg
tu nhién khi luu lugng bom giam xudng mirc thap
Hé thong may quat va may c6 quan tinh 16m
e Khoi dong mém, giam d6 cing cia gidy xich truyén dong hoic
hién tuong truot day cua-roa

e Han ché hién tuong qua dong va sut ap lac khai dong
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« Nhan biét duoc trudng hop Roto quay ngugce dé cé qua trinh khai
dong thich hgp

e Tao mo6-men ham khi ham dung

Khéi dong mém loai PSR
Khoi dong mém loai PSR cho motor tir 3 dén 105 A
e Dong dinh muc 3,9 dén 45A
o 1,5dén 55kW tai 400 V.
e Pién ap motor 208 dén 600 V.
e PDién ap diéu khién 24 V DC hoic 100 dén 240 V AC.
e Két hop Contactor By-pass.
e (Cong suat dong co
-1 pha 230V : 0,75kW-11kW.
- 3pha 400V : 1,5kW-22kW.
- 500V : 2,2kW-30kW.
e Khoi dong va dimg mém voéi khoang diéu chinh Start Ram :

1...10s ; Stop Ram: 0...20s.

53



e Thuc hién 10 1an khoi dong/gid va 20 lan/gio néu c6 quat lam
mat.

e Cip bao vé IP20.

e D& dang lap dit va diéu chinh.

e Lip tay vis hay trén DIN rail.

Khéi dong mém loai PSS

Giai dién 4p rong 208-690 V AC.

Dién ap diéu khién 100-120 va 220-240 V AC.

Dong lam viéc 18...300 A (truc tiép) va 30...515A (sao-tam giéc).

C6 thé str dung khoi dong truc tiép hay sao-tam giac.

Bao gom chuc ning dit dién ap khoi dong, thoi gian khai dong, thoi
gian dung.

Churc nang cai dat gidi han dong.
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2.5. CAC KHAI NIEM VE CONG SUAT KHOI PONG MEM

Cong suat cuc dai cua khéi dong mém duoc tinh toan sao cho nhiét d6
cua linh kién cong suat (SCR) khong vuot qua 125°. Nam thong sé hoat dong
tac dong dén nhiét do cua SCR 1a cuong do dong dién cia motor, dong di¢n
khoi dong, thoi gian khoi dong, s 1an khai dong trong mot thoi gian, thoi
gian tat. Cong suat hiéu dung ctia khoi dong mém phai duge xem xét dya trén
tat ca cac yéu to nay. Ban than chi mot yéu t6 vé cudng d6 dong dién khong
thé hién duoc day du kha ning ciia khoi dong mém.

Tiéu chuan IEC 60947-4-2 md ta loai khoi dong mém ACS53. CO hai
loai AC53 nhu sau:

1. AC53a: Péi véi khoi dong mém sir dung khong cé cong tic mach
vong (bypass). Vi du, AC53a sau md ta mot khdi dong mém co kha ning
cung cap mot dong dién cudng do 256A va dong khoi dong 4.5xFLC (dong
dién day tai) trong 30s, mudi lan khoi dong trong 1 gio khi motor chay 70%
ctia mdi chu ky hoat dong (chu ky hoat dong = 60 phut/ sé 1an khai dong
trong 01 gio).

e Cuong do dong dién dinh murc : cudong do dong dién dinh
murc cuc dai khi dﬁy tai cia motor khi két ndi vai khoi
dong mém duoc cho theo cac thong sé quy dinh trong ma
AC53a.

e Dong dién khoi dong : dong dién khaoi dong cuc dai.

e Thoi gian khoi dong : thoi gian motor ting tdc.

e Chu ky tai: phan trim ctia mdi chu ky hoat dong ctia khoi
dong mém.

e S6 lan khoi dong trong mot gio: sd chu 1y hoat dong trong
mot gio

2. AC53b: Déi véi cac loai khi dong mém sir dung cong tac bypass. Vi

du: ma s AC53b mo ta mot khoi dong mém co kha ning bypass, cung cip
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mot dong dién 145A va dong khéi dong 4.5xPLC trong 30s vo1 mot khoang
thoi gian t6i thiéu 570s gitra thoi diém cudi cua 1an khoi dong trude va thoi
diém dau tién cua lan khoi dong ké tiép.

Téng két, mot khoi dong mém c6 nhiéu cép cuong do dong dién hoat
dong khac nhau. Cac cip cuong do dong dién khac nhau tuy thudc vao dong
khoi dong céc tinh ning yéu cau trong timg trudng hop cu thé. Dé co thé so
sanh dugc cdp cudng do dong dién cua cac khai dong mém khac nhau diéu
can chu y 1a phai bao dam cac thong sd hoat dong khac gidng nhau.

Lua chon loai khéi dong mém cha y dé c¢6 thé hiéu duoc qua trinh chon
lra khoi dong mém diéu quan trong 13 phai c6 mot kién thirc ban dau vé cap
do hoat dong cua khoi dong mém. Lya chon khéi dong mém c6 thé duoc thuc
hién theo hai quy trinh sau. Quy trinh phd bién nhat 13 tuy ting trudong hop cu

thé cua tung rng dung khac nhau va cung vé1 su tham van cua nha cung cap.
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CHUONG 3

NGHIEN CUU BO KHOI PONG MEM PST 710 HANG ABB
3.1. PAT VAN PE

ABB la mdt nha lanh dao trong cong ngh¢ di¢n va tuy dong hoa cho
phép khach hang tién ich va nganh cong nghiép dé cai thién hiéu suét trong
khi lam giam tac dong mdi truong. Tap doan ABB cua cac cong ty hoat dong
trong khoang 100 qudc gia va sir dung khoang 130.000 ngudi.
ABB tai Viét Nam

ABB tai Viét Nam 1a mdt phan cta tip doan ABB, mot nha lanh dao
toan cau trong cong nghé dién va tu dong hoa cho phép khach hang tién ich
va nganh cong nghiép dé cai thién hiéu suit cta ho trong khi 1am giam tac
dong moi truong .Tap doan ABB cua cac cong ty hoat dong trong khoang 100
qudc gia va sir dung khoang 120.000 ngudi thanh 1ap tai Viét Nam vao nim
1993, ABB gﬁn day da c6 hon 750 nhan vién lam vi¢c tai ba khu vuc trén
khép dat nudc dé dam bao sy hién dién trén toan quéc cua thuong hiéu
ABB. Tru s& chinh va nha may bién ap duoc dat tai Ha Noi, cac van phong
chi nhanh tai Thanh phdé HO6 Chi Minh, Pa Ning, Viing Tau, Bic Ninh . co
cau Tap doan, ABB duoc t6 chirc trong nim San pham bo phan dién, hé thong
dién, san phém dién ap thép Tu dong hoa qua trinh va Tu dong hoa roi rac va
chuyén dong dé phuc vu cho timg nhom khach hang mot cach hiéu qua nhat
. HO tro d¢én nim don vi kinh doanh, chung t6i cung cap day du cac dich vu
vong do1 tir cac by phan phu tung va sua chita thiét bi dao tao, chuyén doi
sang gidm sat tir xa va hd tro k¥ thuat timg thi trudng va nganh cong nghiép,
ching toi cung cap khach hang ciia chung t6i mot doi ngii chuyén dung va
thdAm quyén cua doanh sb ban hang , dich vu chuyén nghiép va k¥ thuét
chuyén mon trong viéc hd tro ciia cac pham vi rong 16n cua Tap doan cua cac
hé théng va cac san pham dién va bién ap phan phdi cac nha may cua chung

t61 12 mot trong cac nha may ABB tap trung trén toan thé gii . Ching toi san
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xudt mot loat cac may bién ap c6 cong suit dén 63 MVA, dién ap dén 172
kV. La ngudi din dau thi trudng ca trong cong nghé va chat luong, ching t6i
la nha san xuat may bién ap 16n nhat tai Viét Nam. Ching t6i ciing dang mé
rong & cac thi truong xuit khau . May bién ap hién nay cta chung t6i duogc
xuat khau trén toan khu vuc Chau A Thai Binh Duong, phuc vu khach hang
tir Australia va New Zealand & phia nam Nhat Ban va Han Qudc & phia bac.
Qua nhiéu nim, ABB tai Viét Nam d3 thanh l4p chinh né nhu 1a mot di tac
cong nghé dang tin cdy va c6 tham quyén cho chinh phu, khu vyc tu nhan
trong va ngoai nudc va trd thanh mot trong nhiing tén tudi noi tiéng trong

cong ngh¢ dién va ty dong hoa tai Viét Nam.

Khéi dong mém loai PST30...PST710, PSTB370...1050
e Khai dong mém loai PST duoc thiét ké véi ki thuat tién tién nhit cho
viéc khoi dong va dimg mém dong co. Khoi dong mém PST co chic
nang bao vé dong co cao cip va tidu chuan. Bon phim nhan véi ciu
tric menu logic gitp dé dang trong lp dat, van hanh va st dung.
e Khoi dong mém loai PST c6 thé st dung truc tiép hay st dung

contactor By-pass.
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e Loai 16n PSTB370... PSTB1050 (200...560kW) di duoc tich hgp sin
contactor By-pass bén trong.

Vé nguyén 1y thi cac bo khoi dong mém déu st dung cac thyristor
cong suit 16n dé lam van diéu khién dién ap dit vao dong co nhu da trinh bay
¢ cac chuong trén thuc chit bo khoi dong mém 13 dé tao nén moment can
thiét thuc hién muc dich khéi dong dong co khong déng bd cong suét 16n
trong khi c6 thé han ché dong dién khoi dong trong giéi han cho phép, giir
cho vi¢c khaoi dong an toan cac dong co dé thuc hién muc dich ki thuat nay thi
viéc diéu khién thyc hién cho thyristor & ddy ngudi ta phai st dung mach
phan hdi dong dién ndy tao nén, kha nang diéu khién chinh x&c hoan toan
mang lai loi ich vé kinh té dic biét 13 cac dong co phai khoi dong va ding
lién tuc.

Trong thuc té bo khoi dong mém chi lam viéc ngrfm han tirc 1a thuc
hién khoi dong xong dong co 1a két thuc qua trinh lam viéc. V&i mot sb
truong hop c6 nhimg dong co chi khoi dong mot 1an va lam viéce rat nhiéu gio
sau d6. O nhiing don vi c¢6 nhiéu nhom dong co phuong thic lam viéc nhu
vay dé tiét kiém vbn dau tu ban dau nguoi ta co thé sur dung mdt bo khoi dong
mém dung dé khoi dong cho hai hay nhiéu dong co cung seri cling cong suét.
Trong nhiéu trudng hop d6 ngudi ta phai st dung mot sd khi cu bén ngoai dic
biét 1a c4c thiét b dong cat, dé tao nén mot so d6 khai dong theo phuong thire
nhu vay.

3.2. THIET KE BQ MACH KHOI PONG HAI PONG CO CO CONG
SUAT 800KW SU DUNG MOT BQ KHOI PONG MEM PST 710
HANG ABB

3.2.1 Dé suit so' @6 h¢ thong

pPé thuc hién muc dich st dung mot b khéi dong mém cho hai dong
co can mot sd cac thiét bi dong luc va diéu khién dé xay dung hé thong cu

thé. So dd dé xuat nhu hinh 3.1
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- Nguyén 1y hoat dong :

+ Khoi dong dong co P1 :

Budc 1: Mé ciu dao Q1 & Q10,cOng tic to Koo, K21, K22 phai m&

Buoc 2: thao tac dong Q1, Q1o

Buoc 3: 4n nat dé dong Kio, Ki2.

Buoc 4: diéu khién cho dong co mém hoat dong dé khoi dong cho dong co.bd
khoi dong mém s& ty khai dong khi qua trinh khoi dong két thic thanh cong
thi tién hanh thao tac tiép theo.

Buoc 5: dong cong tic to Kii.

Budc 6: Mé 2 cong tic to Kio & K12 dong co tryc tiép lam viée véi ludiDong
ho ampe chi gia tri dong ctia dong co

+ Khéi dong dong co P2 :

Sau khi P1 khai dong xong cac cong tic to Ko & K12 dd duoc md néu P2 ¢6
nhu cau khéi dong thi ta s& tién hanh theo cac budc sau :

Buoc 1: Bong Q2 & Q2o.

Budc 2: M cong tic to K21,dong cong tic to Ko & Koz.

Bué6c 3: An nit khoi dong mém hoat dong. Khéi dong mém sé& tu khoi dong
dong co theo chuong trinh.

Budc 4: Diéu khién dong cong tic to K1

Budc 5: Mo cong tic to K20 & K22. Pong co 1am viée v6i ludi. ddng hd ampe

chi gid tri dong cua dong co.
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Trong do :
- P1, P, 13 hai dong co cong suat 800kW hai dong co khong dong bd xoay
chiéu ba pha dién ap 380 (V) tan s6 50 (Hz)
- SSU 1a b khéi mém
Q1. Q. la cac Aptomat CB trén bang dién chinh
P =+/3Ul cos ¢ (3.1)

P 800000
J3cospU  +/3.0,8.380

—> 1

=1521(A)

- Chon Q;, = 3000 (A)

- Q10, Qo 12 hai Aptomat CB

- Ko, Koo , Kit , Kot , Kiz , Ky, 12 céc cong tic to

- A, A, 13 hai dong hd ampe do dong dién

- TH; , TH; 1a role nhiét bao vé qua tai

- CT11, CTyy 14 hai bién dong

- T, , T, 1a hai bién ap cip ngudn cho mach diéu khién ngoai ra con
mot s6 linh kién phu tai nhu cau chi F; , F, cdc nit an diéu khién Stop,
Ctril...

Hinh 3.2. 1a so d6 ba day cta hé thong khoi dong mot bo khoi dong
mém hai dong co.
3.2.2. Thiét ké mach dong hre
So d6 hinh 3.2. trinh bay mach dong luc

Trong do :

- Fy, Fy: Cauchi

- OVC : Bdo v¢ qua nhiét

- CTy, CTyp, CTay, CTo, ¢ Bién dong

- Kio, Ku1, Koo, Kor : Aptomat
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T1, T, : May bién ap
GND : Nbi dat
SSU : Bo khai dong mém

R11, 811, Tlla R21, 821, T21 . CéC dlém 1’161
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3.2.3. Tinh chon mach dong luc
Tinh chon Aptomat CB
Q10,5 Q2
Chon :
CB=1,3.1=1,3.1521
Taco: P=+/3Ulcosg

P 800000
J3cospU  +/3.0,8.380

> =1521(A)

- Chon Qy, = 3000 (A)

Cé . Qlo = Ql
QZo = QZ
- Chon cap :
| =S
max ,\/§U .
Ma s=—F 80000 1500000 (VA) = 1000 (KVA)
cos @
S 1000
=1 = = ~1519,34 (A
J3u,, +/3.038 *)
= F =i D193 0011 (mm?)
Jo. 3l

3.2.4. Thiét ké mach diéu khién

- So dd hinh 3.3. 14 so @6 mach diéu khién cho bom xung mot.

(3.2)

(3.3)

(3.4)

(3.5)

- Trong d6 Kyoa , Koty 12 role dong diéu khién cho cac dong cong tac to

Klo ) KlZ

- Ko, K2 14 cOng tac to

- K11, Kiax 12 role di€u khién cho céac cong tac to Ky , Ki

- Céc cong tac Ivu chon S; , Si3
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e S, :1a diéu khién chon bom c¢6 thé chon bom s6 1 hodc sb
2 tily y chon bang tay.
e Si3:lacong tac Iyu chon vi tri diéu khién co thé chon vj tri
diéu khién tai chd, hodc tir xa.
- REMOTE PANEL : 1a khéi diéu khién tir xa.
- S1o : la nat khéi dong

- Sy1: la nut stop
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- So d6 3.4. 1a so dd khoi dong cho bom s6 2 trong d6 Ky, va Ky, 12
cong tic to chinh da diéu khién cho cac cong tic to ndy thi phai sir dung céc
role Koza , Koab , Ka1 , Korax Tuong tu.

Nhu so d6 hinh 3.3

- Trong d6 Ky, , Ko 18 role dong diéu khién cho céc dong cong tic to
Ko, K1z

- Ko, Ky2 14 cong tac to

- K1, Kiay 12 role diéu khién cho cac cong tic to Ky , Kq»

- Céc cong tic lyu chon Sy , Sig

e S, :1a diéu khién chon bom c6 thé chon bom s6 1 hodc s6
2 tily y chon bang tay.

e S;3:1acong tac Iwu chon vi tri diéu khién c6 thé chon vi tri
diéu khién tai chd, hoic tir xa.

- REMOTE PANEL : 1a khéi diéu khién tir xa.

- S1o : la nat khéi dong

- S11: landt stop
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Hinh 3.4. So d6 mach diéu khién cho dong co s6 2 dung khoi d



- So dd 3.5 1a so d6 mach diéu khién kiém tra toan bo khoi dong mém
mach nay dugc ndi vao bo khéi dong SSU

Trong do6 :

i, 3 : > i ba du ngudn dén.
Ll L2 3

2

4 0\ LA p
— , —la dau nguon ra.
1 T2

- GND : nbi dat
- SSU : bo khéi dong mém

- Koy , Koap 12 role dong di€u khién cho cac cong tac to Ki; , Kio , Ky
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Hinh 3.5. So d6 d




- So dd hinh 3.6. 14 so d6 do ludng va bao vé véi 220V-5A chinh 13 bo
bao vé qua tai cho dong co cung cép tin hiéu dong cho céac role nhiét THIAX
la cudn tac dong con TRIP1 l1a cuon nha.

O day so d6 nay bao vé bom sd 1
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Hinh 3.6. So d thiét bi bao vé va chi bao ding cho khoi d



So @6 hinh 3.7. so d6 do ludng bao vé cho bom sb 2 hoan toan giéng

véi hinh 3.6.
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Hinh 3.7. So d6 d4u ndi khdi khoi dong tir xa




- So dd hinh 3.8. 13 so dd PANEL diéu khién tir xa v4i cic nat an va dén bdo.
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Hinh 3.8. Tu va so d6 lap rap cac thiét bi trén ta
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3.2.5. Kiém nghiém danh gia thiét ké
Trén 1y thuyét tuong dbi hoan chinh vé bo khoi dong mém véi nhiing
tinh nang :
e Han ché dong khoi dong dong co.
e Diéu khién tang ap tir tir cho dén khi gia tri dinh muc cua né.
e Bado vé dong co, tang tudi tho cho dong co.
e (0 thé két hop v6i nhimng khi cu dién khac dé tranh qué nhiét, qua
tai cho dong co.

Ung dung bo khoi dong mém s& duoc tng dung rong rii trong cong
nghiép dac biét 1a hé théng bom, hé théng quat, dong co quan tinh 16n, bang
chuyén... Cac doanh nghiép co thé tiét kiém dién nang 16n va tang tudi tho
dong co khi sir dung bo khoi dong mém. Tuy nhién bd khoi dong mémma
ching em nghién ctru so voi bo khéi dong mém dugc ban trén thi truong
thithiét ké ctia chding em con rat nhiéu han ché ca vé tinh nang va chat luong.
Qua thoi gian em nghién ctru di hiéu tinh ning va Gng dung rat tot cia bo
khoi dong mém trén thi trudong hién nay.

Nhitng han ché qua két qua dat dugc cho thay dé tai nghién ctru cta
ching em con rat nhiéuthiéu sét. Chung em chi méi c6 thé nghién ctu dugce
bo khoi dong mém dé diéukhién khoi dong dong co. Nghia 1a khi dong dién
théng vao luéi dién dé dong co khéi dong truc tiép, dong co s€ giat manh va
dong khoi dong sé& tang 1én gap 7- 8 1an dong dinh murc va giy ra sut ap giy
anh hudng x4u dén céac thiét bi dién khacdang hoat dong trong ludi dién.
Chua giai dugc nhiing van dé ma bo khoi d(}ngmém trén thi truong da lam
duoc. Dé hiéu 13 vé bo khoi dong mém thi tim hiéumuc khao sat tinh nang

thuce t€ cia bo khot dong mém
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Két Luan

Pé tai : “ Cac phuong phép khéi dong dong co xoay chiéu ba pha. Nghién

ctru bd khoi dong mém PST 710 hiang ABB” d3 hoan thanh véi nhimg cong

viéc duogc tac gia thuc hién :

Nghién ctru tong quat cac phuong phap khoi dong dong co.

Nghién ctru vé nguyén 1y cac bo khoi dong mém str dung ban dan
cong suat.

Nghién ctru gidi thiéu cac bd khai dong mém ciia hing ABB va céc
tinh nang k¥ thuat cta no.

Thiét ké hé théng khoi dong mém cho 2 dong co khong dong bo 3

pha cong suét 16n str dung mot bo khoi dong mém hing ABB.

Pay la dé tai mang tinh Gmg dung cao rat phu hop véi yéu cau khai

thac hién nay trong cong nghiép.

Khoi dong mém da md ra mot phuong huéng tmg dung méi va rat da

dang trong tuong lai. Néu c6 co hdi tac gia con tiép tuc nghién clru nang cao

deé hi€u sau sac hon vé€ mang thiét bi hi¢n dai nay.
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