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

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

1.1. KHAI NIEM CHUNG

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

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

1.2. CAU TAO

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

+ phan tinh hay con goi 1a stato

+ phan quay hay con goi 1a roto

resolver stator assembly iransformer stator
resolver body assembly

rotor assembly

resolver rotor transformer rotor
stack assembly assembly

1.2.1. PHAN TINH ( hay STATOR ):

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

1.2.1.1. VO MAY :

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

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

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

- . nén Néu 16i thép ngén thi c6 thé

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

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

»J

Hinh 1.2 tdm thép hinh ré quat ,

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

+ Cac yéu cau d6i v6i day quin bao gom :

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

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

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

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

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

1.2.2. PHAN OUAY ( hay ROTOR )

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

1.2.2.1 LOI THEP :

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

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

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

Hinh 1.3 : rotor Kiéu diy quin

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

(a) (b) (d)

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

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

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

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

Hé s truot s cua may :

ni-n - Q-Q

Ss=— =
nq Q1

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

(a) (b) (c)

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

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

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

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

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

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

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

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

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

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

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

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

[ 5]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

1.6.1.PHUONG PHAP RA DAY:

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

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

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

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

1 > Udm pha
8 ©

Uaay Y/IIY

L3

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

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

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

_ ~3ud mpha

Udayviry = — 5

+ Tt cac quan h¢ trén chiing ta rut ra nhan xét nhu sau .
Udayy = 2.Ugayviry
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1

15 Udm pha

<4

ENCORNGY

N (@ (o
w o ©

Hinh 1.10: sor d(f) nguyén ly cua cac dau diy ra va bang bd tri cac diu day ra cia dong co
3 pha 9 dau (dau A noitiép, A song song ).

1 e—o
7 e—s
© @ @

Uday A

Hinh 1.11 : so' d0 ddu day theo dang A ndi tiép ciia ddng co' 3 pha ra 9 diu day.
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1

15 Udm pha

<4

ENCORNGY

N (@ (o
w o ©

Hinh 1.10: sor d(f) nguyén ly caa cac diu diy ra va bang bé tri cic diu diy ra cia dong co
3 pha 9 dau (dau A noitiép, A song song ).

1 e—o
7 e—s
© @ @

Uday A

Hinh 1.11 : so' @6 d4u diy theo dang A nbi tiép ciia dong co 3 pha ra 9 diu day.
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1—6
8 5
4

L1 L2 L3

L1

Uday A // A

v L2

Uday A/l A

L3

Hinh 1.12 : so' dd d4u day theo dang A song song ddong co 3 pha ra 9 dau day.

+ Khi dong co dau A ndi tiép dé van hanh :
UdéyA = Udmpha

+ Khi dong co diu A song song dé van hanh :

Ugay A/ & = SETPR

+ Tt cac quan h¢ trén ching ta rut ra nhan xét nhu sau :
Udaya = 2.UgayAnA
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1.6.2. GIAM DONG KHOI PONG ( Piu A\ Néi Tidp | /A Song Song) :
Goi:

+ | : dong dién khai dong truc tiép khi diu van hanh theo so db A song song.

+ loma dong khoi dong khi day quén stator ddu A néi tiép .

+ Mt : momen héi dong truc tiép, khi cip ngudn ap bang dung gia tri dinh mirc vao day
quan stator .

+ M mA : momen khéi dong khi dau day quan theo dang A néi tiép dé giam dong mo may

Tacocac quan hé nhu sau :
— Immtt

ImmA

— Mmmtt

MmmA

1.7. PONG CO 3 PHA ROTOR LONG SOC DOI TOC CONG SUAT VA
MOMENT THAY POI

1.7.1. TOC O NHANH (2p1) :

Khi dong co Véll’l‘ hanh téc do nhanh, day quin d4u theo dang Y song song , gia tri dong
dién qua cac day ngudn dugc xac dinh theo quan
laayviry = 2.V ampha
G(_)i :

+ 7 op: hibu suét dong co luc van hanh tbc d6 cham .
+ (C0OS¢ )ch: hé sO cong suit cua dong co luc van hanh tbc do cham .
+ 7 qn: hidu suat dong co luc van hanh tdc d6 nhanh .
+ (COS 7 )nh - hé s6 cong suit cua dong co luc van hanh toc d6 nhanh
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L2

L3

1.7.2.TOC DO NHANH (2p2)

Khi dong co van hanh tdc d6 cham , day quén d4u theo dang Y ndi tiép, gia tri dong dién
qua cac day ngudn dugc xac dinh theo quan hé :

IdéyY = Idmpha

Céng suit dinh mtrc cua dong co khi van hanh tdc do nhanh Ia :
(Pam)on= V3 Uamaay-(laayviv). 70n-(COS @ )
(Pam)nh= 3 Uamday-(2-Vampha)- 17 an-(COS @ )
Thu gon, ta co .
(Pam)ih=2~/3 .Udnaay-lampha-L 17 i0-(COS ¢ Jon ] (A)

Céng suit dinh mrc cua dong co khi van hanh tdc d6 cham 1a :
(Pam)ech =3 .Uamaay-(laayy). 7cn -(COS @ )en
(Pam)en =3 .Uamaay-(lmpia) 7cn-(COS @ )en
Thu gon, ta co :
(Pam)en =3 Uimaiy-Vampna) [ -17.ch -(COS 9 )en] (B)

Laflp ti sO cac gid tri cong sudt tinh dugc theo (A) va (B) ta co quan hé :
(Pdm)ch _ \/§.Udmdéy.Idmpha_[rych.(cos@ch] _(1 [r7ch.(Cosg)ch]
(Pdm)nh  2./3Udmday.ldmpha[snh.(Cosp)nh] 2 [mh(Cosp)nh]

(Pdm)ch _ 0.5. [rch.(Cosg)ch] _ 0,5.0,7=0.35
(Pdm)nh [rmh(Cosgp)nh]

Tom lai :
(Pdm)ch -0
(Pdm)nh

SV: NGUYEN CONG BANG - HONG CHAN HUY Trang 15
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Lép ti sO cac gia tri momem van hanh tai toc d§ cham va toc dd nhanh,ta cé :

Mch _ [(Pdm)ch 10 nnh] =0,352=07
Mnh (Pdm)nh~ " nch

Nhu vay .
Mch =07
Mnh

Tom lai :

Déi vei dong co dung so d6 doi tbc cong sudt va momem thay ddi , ta 6 :
+ Khi van hanh téc d6 chim, momen béng 0,7 lan gid tri momen khi van hanh toc do
nhanh.
+ Khi van hanh téc d6 cham, cong suat thip bang 0,35 1an gia tri cong suét khi van hanh tc
d6 nhanh.

1.8.DONG CO 3 PHA ROTOR LONG SOC 6 DAU DAY

1.8.1.PHUONG PHAP RA DAY

Uday Y

Udm pha ‘ ‘ ‘

4 pog 00FC
5 h o 6 —6—0

2 Bangbdtri6daudayra  Phuong phap dau
? ‘ , , day hinh Y
Hinh 1.13 : so' do ra day va dau diay quan stator theo hinh Y
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L1

UdéyA

5 5 | L2
U déyA
13
L1 L2 L3
0 Phwong
phap dau
day hinh

0 0 0

Hinh 1.8 : So' 40 ddu diy quén stator theo hinh A.

Cac didu cin cha y khi dau diy van hanh cho dong co 3 pha ra 6 dau day dugc tom tat nhu
Sau:

+ Céac dau ra ddy cta 3 phase day quin stator dugc danh thir tw bang cac ky tu sd theo
tiéu chuan NEMA.

. PAU cua céc phase duoc danh s6 tht tu theo 1 1,2, 3.
. CUOI cua cac phase dugc danh s6 thu tu theo : 4, 5, 6.
. DAU & CUOI cua cung mot phase so thir tu chénh 1éch 3 don vi.

+ Muén thuc hién phuong phap déu Y , ching ta tao mbi ndi chung bing phwong phép
dau dinh chung 3 dau dong tinh chat ctua 3 bo day.

Mbi ndi chung hinh Y ¢ thé la giao diém cua 3 dau 1, 2, 3 ; voi phuong phap dau
ndi nay cac daynguon L1 ,L2, L3 s¢ cap vao cac dau con lai 1a 4 5 6

. Néu mdi ndi chung h1nh Y la giao diém cta 3 ddu 4, 5 6 cac diy nguéon L1, L2,
L3 s& cdp vao cac dauconlai la 1, 2, 3.

+ Mudn thuc hién phuong phap dau A ,ta can dyng 3 dinh ; dinh cua A ¢6 thé xem 1a

giao diém cuia 2 dau khac tinh chit ctia 2 by dy quéan. Khi da dung dugc mot dinh A , thuc
hién qui cach lién két trén nhung hoan vi vong thir ty ta c6 dugc hai dinh khac con lai
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. Gia su, ta dung dinh A déu tien bang cach ndi dau CUOI 4 cua phase ddy quén thir
1 v6i PAU 2 ciia phase diy quan thir 2. Pinh tht 2 cua so d6 A duoc xay dung bang cach
ndi chung dau CUOI 5 ctia pha day quén thir 2 voi DAU 3 cua phase diy quén thir 3.

. Pinh cuoi cung cua Ala giao diém cua dau cudi 6 cua phase day quan thr 3 cia
dau 1 cua phase day quan thir 1.

+ Néu goi dién 4p Ugm pha 1 dién dp dinh mic qui dinh cua nha san xuat cho mdi phase
day quan. Tuy theo so do dau lién két gilta cadc phase day quan khi van hanh; gia tri di€n ap
day cua nguon dién ludi cap van hanh cho dong co thoa mot trong cac quan h¢ sau:

Khi dong co dau Y van hanh :
UdélyY = \/§ -Udm pha

Khi dong co ddu A van hanh:
Uday A =Udmpha

Tt cac quan hé trén ching ta rat ra nhan xét nhu sau:

UdéyY = \/§ .UdéyA

Tom lai, v6i1 dong co 3 phara 6 dau, thay ddi so d6 dau day khi van hanh la dé nham tao su
tuong thich gitta dién ap qui dinh ctia nha san xuat cho mdi so do dién day véi dién ap ngudn
ludi.

1.8.2. GIAM DONG KHOI DPONG

Truse tién, chung ta qui udc cac ky hi¢u sau:

+ | ym truc tiép: dong dién khéi dong truc tiép qua day ngudn khi cung cip ngudn dién ludi vao

day qun stator cua dong co ( liic d6 ddy qudan stator dang ddu A ).

+ lyymy: dong dién khoi dong qua day ngudn khi bd day stator dau Y.

+ Upna : dién ap pha ngudn ludi cip vao day quin stato trong lic khoi dong.

+ Ugay : dién 4p day ngudn ludi cip vao diy quan stato trong luc khoi dong.

+ Zpha: Tong trd tuong duong ctia mot pha day quén tai thoi diém khoi dong dong co.

Chl'mg ta xét dong dién khoi dong qua ddy ngudn cung cip trong hai truong hop ( trong cd
hai truong hop dién dp nguon co gia tri giong nhau).

1.8.2.1 KHI KHOI DPONG TRUC TIEP:
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L1

uUday

L2

Iudéy
L3

D(‘)ng dién khéi dong truc tiép dugc xéac dinh theo quan hé sau:

. _ Uday/3
Imm tryc tiep — m

CHU Y: Trong trudng hop nay, do dong co dau A , do d6 gia tri dong di€én qua tung nhanh
Uday
Upha

pha luc khéi dong 1a

1.8.2.2 KHI KHOI DPONG VOI SO DO PAU Y:

Immtt

1 T — L1
6

Zpha
U day

4
3 L2

5

U day
L3

D(‘)ng dién khoi dong tai so dd dau Y duoc xéac dinh theo quan h¢ sau:
Uday _ Uday.
Zpha tha.\/§

mmy —
So sanh cac quan hé ta suy ra két qua sau:
Imm triee tiép =3. ImmY

Tom lai khi dung phuong phap doi ddu tir Y sang A , dong dién khoi dong lac khoi dong
dong co thap hon 3 lan so v&i dong dién khoi dong truc tiep.
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CHUONG 2: TINH TOAN VA THIET KE MACH
PONG LUC

2.1. PONG CO I: la djng co 3 pha rotor long séc cé cdc théng sé nhw sau:

Pdm = 60Hp

Udm: A /(A )760v/380v

Hiéu suit ciia dpng co: ;;=88%

H¢ s6 dinh mikc cong suit ciia djpng co: Cosgp =0.88

2.1.1. TINH TOAN:

Dl_ra vao thong s6 dinh mirc cua dong co , chung ta xac dinh dong di¢n dinh muc lic déy tai
la:

P.dm 3 60.746 3
J3UdayCosp  +/3.380.0,88.0,88

(A)

Lim =

Gia tri dong dinh mirc nay 1a dong di qua diy ngudn (dong day) cip vao diy quén stator
cua dong co (dang dau theo so d6 A//).

D(‘)ng dién khoi dong truc tiép qua day ngudn ( khi dong co ddu A// va cap ngudn ap 3 pha
c6 gia tri dinh muc truc tiép vao day quan stator ).
Voii Lymu=(5->7)

Ta chon: I, = 6.74n = 6.87,8 = (A)

D(‘)ng dién khoi dong qua day quin ngudn khi dung phuong phap d6i ddu day quin tir A//
chuyén sang A.
lhm A= 4.0mm A

Inmee = 4. Jmm

Immtt _

Suyra: lnmA= lieA= (A)

Tom lai v6i két qua nay dong mé may chi cao hon dong dién dinh mtrc 1.5 lan, tuy nhién
moment khdi dong giam thap 4 lan (_so véi lac khéi dong truec ti€p ).

2.1.2. THIET KE MACH PONG LUC:

Vsi: M; S; R1; R2 lan luot 1a cac CONTACTOR:
+ Déu tam giac ndi tiép: M, S
+ Pau tam giac song song: M; R1; R2
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Al GON g BT LON:

ONG NGHE S

TRUONG PH C

MCCB

R1

TRANG THAI 2: VAN HANH TAM

GIAC SONG SONG

R2

R1

TRANG THAI 1: KHOI PONG TAM

GIAC NOI TIEP

R2

R1

TR

Trang 21

A
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2.1.2.1: CHON MCCB :NF125-CW (LOAI 100A)
Ta chon MCCB theo diéu kién sau:
In > Idm
(X 14n).In > Imm.

NF125-CW NF125-SW Type name NF125-CW NF125-5W NF125-HW MB100-8W
(15) 16 20 (30) {15) 16 20 (30) | {12.5) (16) (25)
N F1 25-HW M B1 OO'SW Rated current In (Amp.) 508&16{1:}:)3?1 2(?55) 32 40 50 (60) 63 | 32 40 50 (60) 63 32 (40) 45 62
(75) 80 100 125 (75) BO 100 71 90 100
Number of poles 2 [ 3 2Jafsa|2]3]4 3
Rated insulation voltage Ui (V) 600 690 690 500
GOV - 84 10/5 -
5 g 500V 7.5/4 18/ 3015 -
% *:: AC 440V 10/ 2513 50/25 2513
£ 8 | |ECeomar2 400V 10/5 30115 50/25 30115
58 (lew/lcs) 230V 3015 50/25 100/50 50/25
L 250V | 754 = [4s8] -  |aomo] - -
T E pc*t | a0ov | - 754 | - [1s8] - 40720 -
500V - - |15m - [aor20 -
Mounting screw: M4x0.7x55 (2 and 3P: 2pcs, 4P: 4pcs)
Standard Attached Parts Nate)
(Front connection) Insulation barrier: (2P: 1pc, 3P: 2pcs, 4P: 3pcs)
Note: These are supplied with NF125-SW, NF125-HW, and ME100-SW modsls.

#1: When wired as shown at the bottom of page 13, 3-pole models can be used for up to 400 W DC, and
4-pole models for up to 500 V DC.

Type NF125-SW

dh
Zh | |
Tyeps
ih H ME125-CW S0w-—-1004
MNFE125-3W 4081004
FDrmin ME125-HW 40s--1008
HOmiin MB100-5W 4041008
1.4 rmim
1 0rmim L
Ermin
Armin \ ‘1\\ | [ [
\ \ (BOME100A)
Zrmin
|40 = S0
E 1 rmiim \' | )
- 30
o] =
= 20s -
% 10=
[=N
(] Ee
MAir. -,
-
28 - -
l"I ‘-.
i —~ -
0.5s ': :
AC = -
0.2= - 1 - i -
o.is &
- = Max_[otal
0.05s = - -
5 =, | 1M
0.02s - - - = :
Timea-dalay trip Instantanaous tip ——
|:||:|'| = i I i Lm i
1 1.25 2 a 4 5 68 7 10 15 20 30 40 50

=1 0025 of Rated currant
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Hinternal Accessories

BAmbient Compensating Curve ==

. Operating handle _ 1o =
2-pole |:|E|“ |E|“ H:lﬁ n: Left-side [ Right-side & 120 &
mounting _.|_|'| ~ mounting 2 —_— ;
H\H\HIHL@JH o o N e
E
Bl sHT oruvT g _—
Q8[[8Eell dg el g el lg -t o SN
™ direction N
8010 0 10 20 0 40 g0 &0
Remark: (1) refer to page 44. Ambient famperature (°C)
BMExternal Accessories
. Reference . Reference
Accessories Type name page Accessories Type name o
F F1SW i*1) 55 Mechanical .
) S S15W = interlock Ml [ MI-OBSW3 *1) ]
Operating handle
V| VISW (2 8 | 5| Smal | TC-S | TCS-1SW3W (1)
R R1SW 58 § Large TC-L | TCL-1SW3W 1)
LC | LC-18W ' | Skeleton | TTC | TTC-15W3 1) 50
- | ey | HLF-18W E | PRear BTC | BTC-1SW3W 1)
Handie lockdeviee | Ly =P sw " |8 Pugin | PTC | PTC-1SWaW (1)
HL-5 | HLS-18W )4y IEC 35mm rail )
mounting adapters DIN-1SW3 1) mn
Electrical )
operation device MDS-NF1SWE 3 &1

Motes: (*1) The designation depends on the number of poles. Refer to the reference page.

("2} Attach the letter "F" to the end of designation for a fixed type.

("3) Specify the working voltage. An order should be placed at the same time as an order of circuit breaker main body.

(*4) HLF and HLS types are usad for OFF-lock, and HLN types for ON-lock.

Insulation barier .
removable) Saldgrlasls terminal
¢ for wire siza
Mounting hola | —  Masoraw o 14-210AWG CLVAL resker
¢
i & [
t J AR \ = Wirz connaction L | ,é_
E N | | | -
\ /?“" | A :
m Tri|:| I ‘ = | ‘ -éll- =
bution \
8.5
Lai s 2\ B
0 £ @ MAX0.7 taps
- Neural or hmm-dia. hole
68
— - P ) 19 may. 24pole 3-pole 4-pole
e Ea P = 4 ” A
2-pole 3pola &pola M Driling plan
) * (Conductor thickness
1=5 max.)
Conductar drilling
for dirsct connaction
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Inzulation bamier

remaovable)
¢
d —  M@scew

Solderless terminal
for wirs siza

i 14-210AWG CLVAL
Mounting hale lﬂ: | o | gk
1 2 e C [
! | o .
sl S INCIRE SR W WE
¢ ; i H:1j~ Wire connaction ¢ | | ‘9_
E ' ‘.1 | | | -
L L 1 1 1 T
m Trip = = ‘ “ | ‘ —é}— 4
Puton i85 \
LSE) P ’ AR A
& B j = MAX0.7 taps
: Neutral | } ar smm-fia. hola
pole =
- > e = - ) 19 may. 2pole 3-pole 4-pole
S ' 4 = o
50 -
Facle 3ol ol < . (Conductor thickness Drling plan
1=5 max.)
Conductar drilling
for direct connaction
3-pole 4pole
M5x0.8 125
) Terminel block c % %0 Breaker (plug-in teminal block)
Mourting plate mounting screw N |
Plugein terminel block \ / = |,2°4 L ¢ ) t
[ ] Jj 1 OHUHOM T °
—] i} 4904 Bdee 8
i + 4 t ++ RARamy
T I el RETREL P
-+ ) *:—‘ 16.5 | mar. + +14 ‘ + t_’__
] = | ﬂ 3l ™ ¥
____,.-E | [ — ‘ \ I
| : ﬁ il
2 0 @ 'lll
T & 85 < |
m |@ M8 screw el o . - .
- -"| e - - - = .‘l-|I
Details of terminal Conducior dilling l'.
2P0 gor direct connection 2-pole J-pole 4pole N
Bmm-dia. hols
Drllng plan or M5x0.8tape

Note: (*1) It can respond fo the attachment size of 110 and 111 both sides.
Remark: 2-pole model of NF125-HW are 3-pole model with the central pole removed.
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2.1.2.2: CHON CONTACTOR: S-N25.(50A)

Ché d6 AC4 dung cho viéc dong ngit dong co khong dong bd 3 pha rotor 16ng soc &
ché d6 hoat /dong thuong xuyén : M va R (chiu dong tir 43.9A chd 1én ).

Ché do AC3: dung dé dong ngit dong co khong dong bo 3 pha rotor long sOc trong
sudt qua trinh van hanh thong thuong : Do S hoat dong trong thoi han rat ngan nén ta chon

Contactor chiu dong tir % =22A

Type SIS0- S/SD- SISD- SisD- SIsD-
Contactor SN0 N11ON12 SN18  5-N20 N21 S-N25 N35 K50 KBS
Rated insulation voltage v 690 690 690 £90 690 590 690 2] 690
Rated continuous current Ith A 20 20 25 32 32 a0 60 80 100
Rated operational cument
3-ph, Category AC-3 220-240V A il 13 18 2 2 30 40 35 65
380-440V A 9 12 16 2 2 30 40 50 62
S00V A 7 9 13 17 17 24 32 13 45
690V A 5 7 9 9 9 12 17 26 35
Rated capacity for jogging of AC motors
3-ph, category AC4 220-240V kW 0.75 11 15 gl 22 3 37 55 75
Electrical life is ca. 360-440V kW 11 15 22 a7 37 5.5 55 135 "
2002000 operations S00V kW 11 15 22 37 37 55 55 135 1"
690V kW 1.1 15 22 a7 37 5.5 55 [ 1
Max. current for AC-4 duty at 440V A 6 9 9 13 13 17 24 32 47
Rated ca for S-ph capacitors*
13&’835"??8 nour max 20240V | kvar 22 3 4 55 55 8.5 12 20 20
(ambient lzfnperature 40°C) 380440V kvar 33 4 [ 10 10 14 20 40 40
S50V kvar 4 5 6 10 10 14 20 a0 a5
&90V kvar 33 45 55 10 10 14 20 30 40
Rated insulation voltage v 690 690 690 630 £90 690 690 690 590
Making & breaking
3-ph, cosB =035 Making current | A 110M10 130120 180/180 220/220 220v220 3004300 400400 550/460 630/620
240V1440V Breaking cument | A 10072 1201100 130/130 220/220 220/220 300240 400/320 550/460 6500620
Switching frequency Category AC-1 [mewionshor| 1800 1800 1800 1800 1800 1800 1800 1200 1,200
CaequyACIAACH |ewionshor| 1800 1800 1,800 1,800 1,800 1,800 1,800 1200 1,200
Category AC4 | operaforsbowr | 660 660 600 600 600 600 600 600 600
Operating fime (at rated coil voltage)
AC operated Closing ms 15 15 15 15 15 15 15 25 25
Opening ms 10 10 10 10 10 10 10 53 53
Dc Qpera‘ted C|05inq ms —_ 45 — — 33 —_ 50 o7 57
Opening ms = 10 — — 12 — 13 13 15
Coil consumption (at rated coil voltage)
AC operated lnnush VA &0 &0 &0 a0 a0 110 110 132 132
Sealed VA 10 10 10 15 15 13 13 17 17
Watts W 35 35 35 L e 53 53 28 28
DC operated Inrush VA — T — — 16 — 18 24 24
Sealed WA — 7 — — 16 — 18 24 24
Coil voltage tolerance 0.85 to 1.1 times rated coil voltage
Mechanical endurance (make/break operations) million 10 10 10 10 10 10 10 5 5
Permissible ambient temperature C —25to +55
Vibration (10-55 Hertz) G 2
Shock (10 ms half sine wave) G 5
Conductor size mne 1-2.5 1-2.5 16 1-6 1-6 2-16 2-16 2-25 2-25
Main terminal {contactor)
Main terminal (overload relay) mmé 125 125 16 16 1-6 2-16 2-16 225 2-25
Control terminal mm? 125 125 1-2.5 1-25 125 125 125 125 125
Busbar width mm — — — — — — — — —

Notes: 1. 6604 at ambient temperature 40-35°C.
2. 8004 af ambient temperature 40-55°C.
3. Conductor size in paventheses indicate compression terminal style not for bare clamping.
4. The peak value of inrush current should be less than 2000% of the effective value for rated current of capacitors.
The selection is invalid for the circuit of parallel capaciters which are controlled individually.
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1-4-2 Performance of Series S-N/K Contactors

220~ 24[]‘.!’,&(3 Fig.1-4-1

\\ ;

Electrical Life

The electrical life of the main contacts of a contactor is deter-
mined mainly by the circuit-opening duty it will perform.

The relationship between electrical life and rated curent of
Mitsubishi contactors under nomal and jogging duties of
squirrel-cage motors is shown in Fig. 1.4.1and 14.2

In the case of a mixture of normal and jogging duties, the

o \.
expected contactor life can be determined as follows: 05 ! RSN i i\ |
N = NIl +ﬁ (NPNE1).eeee QAT 03 N“.L\\. \ l, \ p
| \
02 L TR
where N - Life in the case of (0% jogging duty 015

Nr - Life in the case of normal duty

Electrical life (million of operations, average)

Ni - Life in the case of 100% jogging duty 01 i ! NN T !
(L : Percentage of jogging duty 0l7 ARt R \. [ -.."f,l
005 PRININCNA \ M
' AT sk |
ALY N
003 AL ALY i1 h SRy
SN2 5 K125 s-méﬁ

N

|
“‘3 SKES 54{95 Skan| 4 )
||sxagg 1 po-S-Keo0

0.02

| |||
SN e
001 HaNE X505 K K10 | [ske00
2 3 5 7101520 30 5070 100150 200 300 500800
Rated operating current (&)
Electrical life versus rated operating current (Ie)
(Ie = Rated operational current.) 5 380~440VAC . Fig.142
TR
3,L\ 1\ "\\
Normal duty, 61 on, I off, on-load factor 40%, — 45 i “ \ \
— 1200 operations / hour (AC3) 2 0T \,._ R ';\ Y
Jogging duty, 61 on, 61 off, on-load factor 7%, g 1 : Al i
—-— 600 operations / hour (AC4)-5-N10~5-K300 LI WY | \
300 operations / hour (AC4)-5-K400~5-KE00 g T }\ A
150 operations / hour (AC4)-5-KB800 2 0sT Y T ST TTTT T T
& ooaf | e L\L N
2 p2y \_—.‘—\d\ IR AR Yt v AR Ria
2 o e NN
E \. h 1 J ' N
o 01y x\_,_ SRR AT \-\_—-
3 00 IR I & R e q i AL
Fo L IR TS
| L PNyl \g_ |
B | .,
0.0z L 5_N1|] Al fss_hlgér,n IAJ-KSS _l_I_KSD[J |
(sl (|5 KES/H &K1SD|)H skeoo o J+-sxe00
001 S-N11,N12 smzumsmss [S-KBD  5KI20 SKEOO|

2 3 5 710 1520 30 SIJ?IJ 100 150 200 300 500 2800
Rated operating current (A)
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19 Qutline Dimensions

191 Qutline Dimensions of Non-Reversing Contactors

2 mity. hotes for M4 screws
A B C AA AB AC BB BA CC CA DWilkgT
@ i ‘4 SNIONH 43 78 78 354570 30 19 10106 4 03 5
I[ i ! j T SN12 53 78 78 40 45 — 50 19 10 106 4 032 5
i
! D }E.E' le SNE B T9B1 N 6 — 6013 10109 4 035
I[ ®®QGWJ ] 4 C {;E?Ha'm“ SDN1 43 78 10 35 4570 50 19 10 138 4 082 5
- ~ mm|
! ] ' SD-N{2 53 78 110 40 45 — 50 19 10 138 4 064 5
AB|| A . Note: Front clip-on and side clip-on au. contact blocks should not
135 A Mbserew (|7 ! both be mounted.
A T CA
 —" d
{with side clip-on 3z, (with front cip-on aux,
contact block) contacs bock)

A B C AAAB AC B6 BA CC CA DWilkg T

q SNAH 63 B BI 54 45 00 60 14 65100 4 04 5
» SN 75 89 9 5 5 10270 13 65 119 4 0 5
|

il

|

L

—k SO-N21 63 81 M3 54 45 90 60 14 65141 4 072 5
_J.H SD-N35 81236 51270 1365131 4 085 5
I — |
Wl Notg: Front clp-on and side clp-on ux. conact locks should vt
ol both be mounted
w
C
= K £ T e C‘A »
{with ot clp-on aux
(with sice cig-on aux contac o)
contact block)
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2.2, DONG CO II: la djng co 3 pha rotor long séc; déi toc dp ding phwong phdp diu doi
cwee; doi toc ngau lwe va cong sudt thay déi. s6 cuc cuia dong co la 2p=8 cuc va 2p=16 cuc.
cdc théng sé ciia dong co vin hanh ¢ toc dp nhanh gom:

Pdm =10HP

Udm =380v (ap diy)

Hiéu suit ciia dpng co: 1 =82%

H¢ s6 dinh mikc ciia djng co: Cosgp =0,86

2.2.1. TINH TOAN:

Diu tien chung ta xac dinh céc cap tdc do cua dong co:
+ Tbc d6 nhanh: 2P;= 8 => P;= 4 ; f = 50 (Hz)

Péu Y/ (M2 & M4 ):n, = @ = 750 (V/P)

+ Tdc dd cham: 2P,= 16 =>P; =8

PiuY (Ml )=>ng= ? =375 (V/P)

Gia tri dong dién cung cép vao dong co khi mang tai dinh muc tai tdc d6 nhanh:

Pnh _ 10.746 _
J3UdayCosgnh.mnh  +/3.380.0,86.0,82

Idmnh =

Céng suit dinh mtrc khi van hanh & tdc d6 cham:

_EC?] = 0.35 => P¢,= Pnh.0,35 = 10.0,35 = 3,5 (HP)
n

D(‘)ng dién qua day nguon cung cap vao dong co lic van hanh ¢ toc d6 cham:

Pch Cosgchach _
Voi
J3uday.Cospchzch Cosgnh.znh

Idmch =

=> Co0s¢ cn. 17 ch=Cos¢gnh.n7nh .0,7= 0,86.0,82 .0,7 = 0,543

3,5.746
\/3.380.0,543

Idmnh =

2.2.2. THIET KE MACH PONG LUC
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TRUONG PH CONG NGHE SAI GON ji BT LON: KY THUAT DIEN

2.2.2.1: CHON MCCB: NF32-SW (LOAI 16A)

NF32-SW  NF63-CW  [ymename NF32-SW | NFE3-CW | NFG3-SW | NFE-HW | MB30-SW | MBSO-CW | MBSO-SW
" oo 0B 1214
NF63-SW  NF63-HW ..., cutent I (AT .;135;1|55'Izﬁn12]5 s1507 1354:11“;:2{”22;2{;;243 22845 | Ly | 1422
M | ANES | LnpE | oEps | 045 | 4571
MB30-SW  MB5S0-CW ETF)
Numaer of poes v s et] s e a]ale]a]e] s 3 3
MBS0-SW Raled nsulalon votage Ul V) oo | a0 | a0 | e [ w0 [ s [ sw
=1 BV | - - - 251 - - -
£z 0V | 251 | 281 | 754 | 754 - - -
8| gooma| AC [#V] 281 | 281 | 75k | W8 | 251 | 281 | 7sA
HCE IR
g v [ 7se [ 7se | e | oowin [ o7ae | 7sa | e
g pc | zsov [2] - [as] - [ - sq - ) B -

Standard Aftached Parts oy
(Front connecion) Insuition barrer: (2P 1pc, 3P 27cs, 4P- 3pcs)

Mounting Scraw: M4x0.7S5 (2 and 3P 20cs, 4P 4pcs)

Note: These are supplled with NFE3-SW, NFE3-HW, and MBS0-3W models.

#1: TypEs of DC speciications can be produced Upan reguest,

Type NF63-SW
4h 4h
2h 2h DG use
AC usa
1h ! 1h Types
30min L:;ps?sw o iy S
i - 20mi 3 3 63
2o NFEZCW NF52SW NFsaHW Py
10min 10min
Bmi LY Bmin
drn:ﬂ kY :min AN
2min 2min
o, \ Max. oo, \
£ 1min \ \ . £ 1min N T
o g s \ -
E 20s £ s \ \\{f
% 108 2 s X N
a f
& = kY § = / \‘ \\
25 2 +
Nin j
18 \\ 1s Nin. \
0.5a . 05e
0.2s ' 02s
0.1z \ 01s
0.053 \ \‘ 0.05 \,‘
\ ] m.________
0.02s 5 0.02s
0.01s N 001s
1125 2 3 4 567 10 15 D 30 40 112 2 3 4 5 &7 10 15 20 30 40
#100% of Rated current %100% of Rated current
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Binternal Accessories HMTemperature Characteristics s
‘ {T E M E+ Breaker hand ! i
2-pole r r al, Leftsie Right-side 1
— LA mounting - moguntlng 27 m E
dellof<0 |0k :a*; $AL OMX F1 I s 3
“1 E o — 2
dpde o o B shToruvT §§1 i —
] =0 F—
dollok T do _, Leadwire P —
il 4 A draction m
Remark; (1) rafer to page 44. oo L
Ambient temperature (*C)
BExternal Accessories
Rafarance Retarance
ALCEssOMes Npename | ADCas301s Typa nama =
F|FOS8WTT) 55 Machanical .
e = miotoge | M| MHSSW3 ) 63
Operating handle
v |vosswr B4 || Smal | TC-S| TCSOSEWAW (1)
R - — E Lame | TC-L | TCL-OSSWEW 1)
LG | LCD55W E Skeleton | TTC | TTC-D58W3 () L]
.. |HLF-055W E| Rear [BTC|BTC-055WAW )
Hanale lock devica | (2] m |
HL [HLN-OSSW F | Pugh |pTc |PTCOSSWIW 1)
HL5 | HLS-055W 1)
IEC 35mm il y
mouniing adaptars DIz E
(optian)
Notes: (*1)Tha daslgnatlun GBP@I'IUS on the number of pCIlE@. Reter i the referance page.
{*2) HLF types ara usad for OFFJock, and HLN types for ONack.
Insulation bariar
{ramavakig) M08 screw ;
e Applicabla
t ( t (M8 for G0A and 634)  yira siza: 1 fmm-dia.o 22mm? mﬁ Idaig?hole
Mounfing hal -
el R B
¢ || : ke . i_z ¢
| I i |
G 7 T ¥ Mz mllEs
1 - ‘ ‘ I
il . ©18] 3| 8|z . e ‘ :
: : 0 RN ‘ ‘
“’k A | 3 | ®
Trip button Eo s P : —l
i Al e Sz e e
» x \ 5 (B.5mm-diametar for G0A and 634) . .
> [ Nautral pale N o b
% el TS "
[
L 50 J L 15 h L 100 h =] 125 max. J L 2.p0|a g.pnh ﬂ_pnh
ol N (Conductor tickness
2-pole 3pole 4pole t=h max) Diiling plan
]
Conductor drilling

for direct connaction
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Maunting panal
f=3.2max

\ Insulation tuba

N

L
L

t 7 T
|| &
a7 rin M scraw
£a 42
i -
T2
3 ol
2-polba
i
___!_
'L —f
=l

oy | Méx0.7 screw

g*: .
¥

# for mounting braaker

M4x0.7 taps

or Smm-dia.hole
|

¢

d-pole

J-pola

25
2 50
] = E
2-pole J-pole
Drilling plan
Broaker

225

1.0mm clearance on each side of
tha handle frame.

Front-panel cutout

-

M

111

Lﬂ

2

75

e

4-pole
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MEX08 3pole pole
) terminal block mounting screw ] 105
Mounting panel |
\ / 0 Braaker (plug-in terminal block)
Plug-in terminal block \ { /
\h [ 9 i & ¢
| L '
3
I W l 1 |
MR |+ Wl [+ 14 [
0 2 o —— """ Conterline of
55| 55 bz —d S | = breaker body i
| g + L L fesma T i + 41
&%

MB scraw

10 55 6.5 i
o gl 57 4 07
o Conductor drilling
Details of terminal -pale for direct connection 2nole 3pole d-pol !
o o hoe Bmm-dia.hola or

Cutout and drilling plan or Max0.8 taps

2.2.2.2 CHON CONTACTOR: S-N10

Catologue cé trong cau trén.

2.3. PONG CO III: la déng co 3 pha rotor long séc cé cdc thong sé nhw sau:
Pdm = 5HP
Udm: Y/ A :380V/220V
Hiéu sudt ciia djng co: : n =82%
H¢ s6 cong sudt dinh mikc ciia dpng co: Cos¢p =0,84

2.3.1. TINH TOAN:

Dong dién dinh mirc khi day tai la:

5.746
J/3.380.0.82.0.84

_ P.dm _
\/_3Udéy.COS¢)J7

Idm

Gié tri dién 4p nay 1a dong di qua diy ngudn ( dong day ) chp vao diy quén stator cua
doéng co (dang dau theo so do tam giac)

D(‘)ng dién khoi dong truc tiép qua diy ngudn ( khi dong co dau tam giac va cap 3 pha c6 gia
tri dinh murc truc tiép vao day quén stator).
Taco:
Immtt = (5 - 7)-Idm

Nén chon:
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Lot = 6.1am - 6.8,03 = 48,18(A)

D(‘)ng dién khoi dong qua day ngudn khi dung phuong phap d6i ddu dy quén tir Y sang A.

I = Im mtt
mmyY 3

Tom lai v6i két qua nay dong mé may chi cao hon dong dinh murc 2 1an, tuy nhién moment
khoi dong giam thap 3 1an (_so véi lac khéi dong truc tiép ) va dién ap nguon cap vao so do Y

thap hon \/5 1an gi4 tri dinh mire.

2.3.2. THIET KE MACH DONG LUC

L1 L2 L3
\\I \\1 \\1
MCCB
M R M M R
1 2 3
4 5 6
S ___ S —I_ S _

TRANG THAI 1: KHOI PONG Y

TRANG THAI 2: VAN HANH TAM

GIAC
:' """""""""""""" [
b1 N LS. L1-1 P16 |
PoL2-2 4-56 | L2-2 i M R i 24 |
L3-3 ¢ e i L3-3 3-5 i
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3.3.2.1: CHON MCCB: NF32-SW (LOAI 10A)

Ta chon :In= 10A > Idm = §,03A
3.In = 3.10 = 20A > 16,0A (thoéa yéu ciu)
Catologue nhu dong co 2

3.3.2.2 CHON COTACTOR: S-N10

3.4. CHON MCCB TONG:

Ta c6 cong thirc : |S = \ZP?+ ¥ Q2

P1 = 60HP = 44,76 (KW)
P2 =10 HP = 7,46 (KW)
P3=5HP =373 (KW)

=>P2= P1+P2+P3 * =3130 (KW)

Cospl = 0,88 => ¢l =28° => tgpl = 0,53 => Q1 = P.tgpl =23,72( KW)
Cosp2 = 0,86 => 92 =31° =>tgp2=0,6 =>Q2=P.tgp2 =4,48 (KW)
Cosp3 = 0,84 => ¢l =33° =>tgp3 =0,65=>Q3 =P.tgp3 =2,42 (KW)

=> Q%= Q1+Q2+Q3 * =927(KW)
=> S = 64 (KW)

Ma : S =+/3.Uday.lday = /3 .380.1day

—>lday = 63.1000 _ %6(A)
80./3

Chon MCCB TONG loai : NF125-CW
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