GT : Khi Cu Dién

GIAO TRINH: KHI CU PIEN
LOINOI bAU

Pat nude Viét Nam trong cong cudc cong nghiép héa - hién dai hda, nén kinh t&
dang trén d phdt tri€n, viéc sit dung cdc thi€t bi dién, khi cu dién vao trong xdy ldp cic
khu cong nghiép, khu ch& xui' - lién doanh, khu nha cao ting ngay cang nhiéu. Vi vy viéc
tim hi€u dic tinh, k&t ciu, tinh todn Iya chon s dung rat can thi€t cho sinh vién - hoc sinh
nganh Pién. Ngoai ra can phai cAp nhat thém nhitng cong nghé méi dang khong ngirng cdi
ti€n va nang cao cdc khi cu dién dudc cdc hing sidn xuadt 16n nhu: General Electric,
Siemens, LG ...

Quyén gido trinh nay dugc bién soan gdm:

+ Chuong 1 : Ly thuyét cd sé khi cu dién.
Chuong 2 : Khi cu dién di€u khi€n biing tay.
Chuong 3 : CB
Chuong 4 : Cau chi
Chuong 5 : Contactor
Chuong 6 : Role diéu khién ¥ bao vé
Chuong 7 : Cam bién
Chuong 8 : Khi cu dién &p cao
Chuong 9 : Lap dit, van hanh, bao dudng, kiém tra

Trong mdi phan dugc trinh bay cu thé hinh dang thuc t€ va vi du tinh todn chon lya

cu thé cho cdc khi cu dién nhiim gitp cho sinh vién - hoc sinh c6 thé tng dung vao thuc t€.

FEFEEEF

Trong qué trinh bién soan chic chin c6 sai sét, kinh mong dugc ung hd va goép y
chan thanh tir quy doc gia.
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CHUONG I: LY THUYET CO SG KHi CU PIEN

1.1. KHAI QUAT VA PHAN LOAI KHi CU DIEN:

1.1.1. Khéi quat:

Khi cu dién 14 nhitng thiét bi dung dé dong, cat, diéu khién, didu chinh va bao vé cac ludi dién,
mach di¢n, may di€n,... Ngoai ra né con dugc dung dé kiém tra va di€u chinh cac qua trinh khong dién
khéc .

Khi cu dién duoc st dung rong rai ¢ cac nha may pl}ét dién ,tram bién ap ,trong xi nghi¢p cong
nghi¢p ,ndng nghi¢p , 1am nghiép , giao thong van tai va qudc phong...

VD: cong tdc , cau chi, cau dao, ro'le ...

O nudc ta khi cu dién hau hét duoc nhap tir nhiéu nude khac nhau va mot sé do trong nude san
sudt nén quy cach khong thong nhit, viéc bao quan va st dung c6 nhiéu thiéu s6t nén hu hong khs
nhiéu gay thiét hai dang ké vé kinh té. Do d6 viéc nang cao chét luong str dung, bo tic kién thirc bao
duong, bag qua}n va k¥ thuat stra chita khi cu dién phu hop véi khi hau nhiét d6i cua nude ta 1a nhiém
vu cap thict nhat hién nay.

1.1.2. Phén Loai : Dé thuan loi cho viéc nghién ctru st dung va stra chita nguoi ta phan loai khi cu
dién nhu sau:
1. Phén loai theo cong dung : gém 5 loai

> Khi cu dién dung dé dong ngit mach dién cta ludi dién : cau dao, aptomat, cong tic...

» Khi cu dién dﬁqg dé mé may, diéu chinh tdc d9, diéu chinh dién ap, dong dién: cong tac to,

khoi dong tir, bo khong che...

> Khi cu dién dung dé bao vé ludi dién, may dién: Cau chi, aptomat ...

» Khi cu dién dung dé (}uy tri ‘gham s6 dién & gia tri khong ddi: On ap, thiét bi tu dong diéu

chinh dién &p, dong dién, tan so, toc do, nhiét do...

> Khi cu dién do luong :VOM , volt ké, ampe ké. ..

2. Phan loai theo dién ap :
» Khi cu dién cao thé: Udm >10000V
> Khi cu dién trung thé : 600V< Udm <10000V
> Khi cu dién ha thé: Udm <600V
3. Phén loai theo dong dién: gom 2 loai
> Khi cu dién 1 chiéu
> Khi cu dién xoay chiéu

4. Phén loai theo nguyén ly 1am viéc

» Khi cu dién lam viéc theo nguyén ly dién tir
Khi cy di¢n lam viéc theo nguyén ly tir dién
Khi cu dién lam vi¢c theo nguyén 1y cam Ung
Khi cu dién lam vi¢c theo nguyén 1y dién dong
Khi cu dién lam vi¢c theo nguyén 1y dién nhiét
Khi cu dién co tiép diém
Khi cu dién khong c6 tiép diém

YVVVYVYYVYY
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5. Phin loai theo dicu kién lam viéc va dang bdo vé:

» Khi cu dién lam viéc ¢ vung nhiét doi

» Khi cu dién lam viéc & vung co nhiéu rung dong

> Khi cy dién 1am viéc & viing mo ¢6 khi nd

> Khi cu dién lam viéc & mdi truong cé chat an mon hoa hoc...

1.2. CAC YEU CAU CO BAN POI VOI KHI CU PIEN:

> Khi cy dién phai dam béao st dung lau dai véi cac thong sb ki thuat dinh muc.

> Khi cu dién phai 6n dinh nhiét va 6n dinh luc dién dong. Vat liéu phai chiu néng tot va co

cuong do co khi cao.

> Vit liéu cach dién trong khi cy dién phai tot dé khi xay ra qua dién ap trong pham vi cho

phép khi cu dién khong bi choc thung.

»  Khi cu dién phai dam bao lam viéc chinh xdc, an toan song phai gon nhe ré tién, d& gia cong,

de lap rép, gia cong , dé stra chira.

» Khi cu dién phai lam viéc on dinh & cac diéu kién khi hau va moi truong yéu cau.

1.3 MOT SO VAN PE CAN CHU Y KHI TiNH TOAN THIET KE, LUA CHON KHI CU
PIEN:
1.3.1. LUC PIEN PONG TRONG KHi CU DIEN

Luc dién dong 12 luc sinh ra khi mot vat din mang dong dién dit trong tir trudng. Luc ¢d tic
dung 1én vat din va c6 xu huéng 1am thay d6i hinh ddng vat din. Chiéu cta luc dién dong dugc
xdc dinh theo quy tic ban tay trdi.

Trong diéu kién st dung binh thudng céc luc dién dong déu nhd va khong giy bi€n dang cdc
chi ti€t mang dong dién clia khi cu dién. Tuy nhién khi 1u6i dién xdy ra su c6 ngidn mach, dong
dién sy c6 gap chuc 1an dong dién dinh mitc. Duéi tic dung clia tif trudng, cdc dong dién nay giy
ra lyc dién dong lam bi€n dang ddy din va cich dién ning dd ching thAm chi ph4 hdng ci khi cu
dién.

Nhu vay khi cu dién c6 kha ning chiu lyc tdc ddong phat sinh khi ¢c6 dong dién ngdn mach
chay qua 12 mot tiéu chuin khong thé thi€u ctia khi cu dién. dude goi 1a tinh &n dinh dién dong.

1.  Phwong Phdp Tinh Todn Luc Dién Dong
C6 thé str dung mot trong hai phuong phdp sau dé tinh luc dién dong:
a. Phuong phap dua trén sy tac dung giltra dong dién dat trong tir trudng va cam ung tir cua tur truong
do

Goi: ila dong dién chay qua day din (A).
112 chiéu dai diy din dién.
dl 12 mot nguyén td clia chiéu dai diy din dién.
B la cam tng tr (do dong dién khéc tao ra).
B 1a goc gitta day din1va cdm dng tr B.
F 14 lyc dién dong.
>  Khi c6 dong dién i chay qua mot nguyén t6 day din dl dit trong tr trudng cé cdm dng
tlr B thi s& sinh ra lyc dién dong tdc dung 1én nguyén td nay:
dF = i.B.dLsinp
»  Khi xét lyc trén ca doan day I:
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| |
F= de = ji.B.sin Adl =i.Blsin B
0 0

> Khidady din dit vudng géc v6i cam dng tir thi B = 90PP°F? :
F=1i.B.
b. Phwong phap dwa trén sw cin bang ning lweng ciia hé théng diy din
Goi: W la ndng lugng di€n tur.
x la doan dudng dich chuyén theo huéng tac dung cua lyc.
F 12 lyc dién dong can tinh.

W
Nhu vay lyc di€én dong dugc tinh qua ning lugng di€n tur: F = ?

> Hé thong gdm hai mach vong:
Ning lugng dién tir ciia hé thong la:

1. . 1. . ..
W = E.Ll.ll2 +§.L2.|22 + M.,

Trong do:
Li,Lo : 1a dién cdm cltia cdc mach vong.
i1,i2  : la dong dién chay trong cdc mach vong.
M : 1a dién cAm tuong hd.

> Heé théng 1a mach vong doc lap:

1 ., 1w., 1 . 1 _ .
W=A==Li’==2i’?="w.i==ndi
2 27 yVA=5N

Trong d6: L :la dién cdm ctia mach vong d6c lap
i la dong di€n chay trong mach vong.
4 l1a tur thong méc vong.
[0} la tir thong.
n : la s6 vong day trong mach vong.

Luc tdc dung trong mach vong s& huéng theo chiéu sao cho dién cdm, tir thong méc vong va
tir thong khi bi€n dang mach vong duéi tic dung clia luc ndy ting 1én
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2. Tinh Toan Luc Pién Pong Giita Cic Diy Din Song Song
Khi hai day din dit song song, Iyc dién ti sinh ra dudc tinh theo cdng thic:

I,

F=to i h=X X
4ma " Tyl (1, —x)2+a? X2 +a’
Trong dé: i, : 1achiéu daiclia hai diy din song song.
i;,i> : 1a dong dién qua hai diy din song song.
o : 12 do din tif clia khong khi, po= 4.107 H/m.
a :la khodng céch gifta hai diy dan.
X :  1a doan dudng dich chuyén theo huéng tic dung cia luc.

a. Hai day dan song song cé cung chiéu dai

- li=1a=1

- Lyc dién sinh ra:

ill izl |

<—>1
Khi khodng céch giita diy din bé dang ké so vdi chiéu dai cia chiing:
Mo - - 2
I: = -Il -I2 -
A a

b. Hai diy din song song khong cung chiéu dai

I il
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Trong d6: Ci1,C2 : la khodng cdch dudng chéo cua hai diy dan.

B, B, : 12 khodng cdch dudng chéo cua hai diy din.

Lyc dién dong sinh ra:

E_ M i 2A[(C+C,)-(B +B,)

Ar 17 a a

3.  Todn Luc Dién Dong Lén Vong Day, Giita Cac Cudn Ddy

- Tinh toédn luc trong vong day:
R 12 bdn kinh ctia vong ddy din.
2r 1a dudng kinh ctia day dan.
I 12 dong dién chdy trong day dan.
Lyc tdc dong:

F= &.iz(ln%—o,ﬁj
2 r

AT e F§ @
Al
1T e .
[ 2R1 o
[l A v
1 C 1
- Tinh todn lyc ctia 2 vong day tron. ," g
. h F
BF ®
:: 2R2v ;
R, >R,

Lyc tdc dong:

R.h

4.  Lwe Dién Péng Trong Dong Pién Xoay Chiéu — Cong Huing Co Khi
a. Luc dién dong trong dong dién xoay chiéu mot pha:

> Dong dién xoay chiéu mot pha bi€n ddi theo quy luit:
1 = Im.sinmt
> Trong d6: Im 12 bién do clia dong dién, o 1a tan s§ goc.
> Né&u cdc dong dién trong cdc day din c6 cling chiéu thi cdc ddy din bi hit vao nhau véi
luc:
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m

: 1-cos2at F
F=clisinot=cl? P =

— P .COS2mwt
2

M 2

c1a hing s6 =
Fum 12 tri s8 luc cuc dai.

b. Luwc dién dong trong dong dién xoay chiéu ba pha:
Dong dién xoay chiéu ba pha bi€n d6i theo quy luat:

11 = In.sinot

|m.Sin(a)t—g7Z')
3
Iy = Im.sin(a)t —%ﬂ'j

I,

Luc tdc dung 1én diy din ctda pha 1:

Fi=Fi2+Fi3
Fi2 1a lyc dién dong giita cdc day din clia pha 1 va 2.
Fi3 12 lyc dién dong gifta cdc ddy din clia pha 1 va 3.

F, =c.l2.sin a)t.sin(a)t —%ﬂj

Fio = lc.lé.sin cot.Sin(a)t —ﬂﬂj
2 3

= F, =c.I.sin at. Sin[a)t—gﬁj+lsin(a)t—fﬂj
3 2 3

Tuong tu, ta co:

Fo=Fo + Fx» = C.Ié.sin(a)t —%ﬂj{sm ot + %Sin(a)t - gﬁﬂ

e _p - —Clisin o t)sin [mt—gnjﬁsin(a)t—ﬁﬂ)
T 3 ) 2 3

c. Cong hwong co khi

> Trong trudng hop khi tan s6 clia thinh phan bi€n thién clia Ivc gan vdi tin s riéng clia
dao d6ng cd khi s€ sinh ra hién tugng cong hudng. Hién tugng nay cé kha nang phd hong
khi cy dién .

> Thong thudng, ngudi ta chon tan sd riéng clia cdc dao dong cd khi 16n hon gap doi tan s6

cua luc.
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5.  On Dinh Luc Dién Dong.
> Do bén co khi clia vat liéu phu thudc khong chi vio do 16n cda luc ma con phu thude
vao chiéu, do dai thdi gian tdc dong va do doc ting 1én. Khi cu dién dn dinh luc dién
dong phai théa man:

- Viéc tinh todn lyc dién dong: tinh theo dong dién xung cda hién twvgng ngdn mach.
£  Viéc tinh todn do bén ddong hoc khi c6 hién tuong cong hudng.
1.3.2 PHAT NONG KHIi CU DIEN
1.  Khdi Niém:

Khi khi cu dién lam viéc lau dai trong cdc mach din dién, nhiét do cta khi cu dién ting
1én giy ton thit dién ning dudi dang nhiét ning va ddt néng cic bd phan din dién va cich
dién clia khi cu. N&u nhiét do vudt qué gid tri cho phép, khi cu dién sé& chéng hdng vat liéu
cdch dién chéng héa gia va dd bén cd khi clia kim loai gidm di nhanh chéng. Vi vay, khi cu
dién 1am viéc dugc trong moi ch& do khi nhiét do clia cdc bd phan phdi khong qué nhitng gid
tri cho phép lam vi€c an toan lau dai.

2. Tinh Todn Tén Thit Di¢n Ning Trong Khi Cu Dién
> To6n that dién ning trong khi cu dién dudc tinh theo:

Q:jﬁRt

Q : dién ning tdn that.
1:dong di€n trong mach.
R : dién trd cua khi cu.
t : thoi gian ¢6 dong dién chay qua.
> Ddi v6i diy din dong chat:
1+a.6,)]
S
pBBogs : dién trd suit clia vat liéu § OPP°PPC.

1: chiéu dai day din.

R=£e

o : hé s6 nhiét do clia dién trd.
Oam : nhiét do cho phép & ch&€ do dinh mic.
s : ti€t dién c6 dong dién chay qua.
» Tuy theo khi cu dién tao nén tr cac vat li€u khac nhau, kich thudc khac nhau, hinh dang
khédc nhau s& phdt sinh tn thit khdc nhau.
3.  Cdc Ché P Phdt Nong Ciia Khi Cu Dién
Sau day 1a BANG NHIET BO CHO PHEP CUA MOT SO VAT LIEU:

Vit liéu lam khi cu dién Nhiét d6 cho phép (°C)
- Vat liéu khong boc cdch dién hoic @€ xa chit cich 110
dién.

- Day n6i § dang ti€p xic ¢ dinh.
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- Vat liéu c¢6 ti€p xiic dang hinh ngén. 75
- Ti€p xtc trugt ctia Cu va hdp kim Cu. 75
- Ti€p xtic ma bac. 110
- Vat khong din dién va khong boc cach dién. 120

110
Vatliéu cich dién Cip cich nhiét ?Igl)et do cho phep
- V&i s¢i, gidy khong tAm céch dién. Y 90
- V&i sdi, gidy c¢6 tAm cdch dién. A 105
- Hop chat téng hgp. E 120
- Mica, sdi thiy tinh. B 130
- Mica, sdi thdy tinh c6 tAim cdch dién. F 155
- Cha't tdng hop Silic. H 180
- St cdch dién. C > 180

Tuy theo ch&€ d6 1am viéc khdc nhau, mdi khi cu dién sé& c6 sy phat néng khic nhau.

a. Cheé do lam viéc lau dai cua khi cu dién

> Khi khi cu dién lam viéc lau dai, nhiét do trong khi cu cu bit dau ting va dén nhiét do

on dinh thi khong ting nifa, lic nay s& tda nhiét ra mdi trudng xung quanh.

A

0 én dint

eban da

t(s).

b. Ché db lam viéc ngan han cua khi cu dién

» Ché& dod lam viéc ngdn han cda khi cu 1a ch& do khi d6ng dién nhiét dd ctia né
khong dat t6i nhiét d6 6n dinh, sau khi phat néng ngin han, khi cu dudc ngit,
nhiét do cta né sut xudng téi mitc khong so sanh dugc v6i moi trudng xung

quanh.

A

On dinfr == =-----------~ feigieietui—4~ gl e

ephét

t(s)
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c. Che do lam viéc ngan han lap lai cia khi cu di€n

» Nhiét dd cia khi cu dién ting Ién trong khodng thsi gian khi cu l1am viéc, nhiét do gidm
xudng trong khodng thdi gian khi cu nghi, nhiét do gidm chua dat d&€n gid tri ban dau thi
khi cu dién 1am viéc lip lai. Sau khodng thdi gian, nhiét dd ting 1én 16n nhit gan biing
nhiét do gidm nhd nhA't thi khi cu dién dat dugc ché do dirng.

A

Oéndinhf----=-------=-------~“---c-—s-z--------

e»phét nong- = - """ 3 1

O ban diu

= e ——

0
Clam viéc tng i

1.3.3. TIEP XUC PIEN — HO QUANG DIEN
1.  Tiép Xic Dién
a. Khai niém:

> Tiép xic dién 12 ndi ma dong dién di tir vat din nay sang vat din khdc. B& mit ti€p xiic
cda hai vat dan dugc goi l1a ti€p xiic dién.

» Céc yéu ciu cd ban clia ti€p xic dién:
+  Noi ti€p xtic dién phai chic chidn, ddm bio.

M&i ndi ti€p xtic phdi c6 dd bén cd khi cao.

Mo6i n6i khong duge phdt néng qué gid tri cho phép.

On dinh nhiét va &n dinh dong khi c6 dong dién cuc dai di qua.

Chiu dugc tdc dong clia moi trudng (nhiét do, chat hda hoc....)

-+

A4
v,
(¢28

ddm bdo cdc yéu ciu trén, vat liéu dung 1am ti€p di€m c6 cic yéu cau:
Pién din va nhiét din cao.
Do bén chdng rf trong khdng khi va trong cdc khi khac.
Do bén chdong tao 16p mang c6 dién trd suit cao.
Do ciing bé d€ gidm luc nén.

Do citng cao d€ gidm hao mon & cdc b phan déng ngit.

-+ F F F F

D6 bén chiu hd quang cao ( nhiét dd néng chay).

e

Pon gian gia cong, gid thanh ha.

> Mot so vat lieu dung lam ti€p di€m: ddng, bac, nhdm, Von-fram...

10
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A o 4o A y N 2, g yd o A 2 2, o 4o’ 2 VN
b. Phéan loai tiép xiic: Dua vao két ciu tiép di€ém, c6 cac loai ti€p xiic dién sau:

> Tiép xiic c¢6 dinh: Céc ti€p diém dudc ndi c6 dinh vé6i cdc chi ti€t dAn dong dién nhu la:
thanh cdi, cdp dién, chd ndi khi cu vao mach. Trong qué trinh st dung, c4 hai ti€p di€m dudc
gin chit vao nhau nhd cdc bu-16ng, han néng hay han ngudi.

> Tiép xiic déng md : La ti€p xiic d€ déng ngit mach dién. Trong trudng hop nay phat sinh
hd quang dién, can xdc dinh khodng cich giita ti€p diém tinh va dong dua vao dong dién
dinh micv, dién 4p dinh mitc va ch& do lam viéc cta khi cu dién.

> Tiép xiic truot : LA ti€p xic & ¢d gép va vanh trugt, ti€p xic nay dé sinh ra hd quang
dién.

c. Cic véu td anh hwéng dén dién tré tiép xic

Vit liéu Iam ti€p diém: vat liéu mém ti€p xdc tot.
Kim loai 1am ti€p di€m khong bi 6xy héa.
Luc ép ti€p di€m cang 16n thi sé& tao nén nhiéu ti€p diém ti&p xic.

Nhiét d6 ti€p di€m cang cao thi dién trd ti€p xiic cang 16n.

YV V V V V

Dién tich ti€p xdc.

Thong thudng diing hdp kim d€ lam ti€p diém.
2. Hoé Quang Dién:
a. Khai niém:

Trong cdc khi cu dién diung dé d6ng ngit mach dién (ciu dao, contactor, role...) khi chuyén
mach s& phat sinh hién tugng phéng dién. N&u dong dién ngit dudi 0,1A va dién 4p tai cdc
ti€p di€m khodng 250V-300V thi cic ti€p diém sé& phong dién 4m 1. Trudng hgp dong dién
va dién 4p cao hon tri s6 trong bing sau s& sinh ra hd quang dién.

Vatliéu lam ti€p diém U (V) I(A)
Platin 17 0,9
Vang 15 0,38
Bac 12 0,4
Von-fram 17 0,9
Bﬁng 12,3 0,43
Than 18-22 0,03
Z I

- -

U Uhq )

M-

11
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b. Tinh chat co bdn cia phéong dién ho quang

> Phéng dién hd quang chi x4y ra khi cdc dong dién c6 tri s& 16n.
> Nhiét do trung tim hd quang ri't 16n va trong cdc khi cu c6 thé d&n 6000- 18000°K.
> Mat do dong dién tai catdt 16n (104 — 105)A/cm?.
> Sutdp § catdt bing 10-20V va thyc t€ khong phu thudc vao dong dién.
3. Qud Trinh Phdt Sinh va Ddp Tit Ho Quang:
a. Qua trinh phat sinh hé quang dién

D6i v6i ti€p diém c6 dong dién bé, ban didu khodng cich giita ching nhd trong khi dién 4p
dit c6 tri s6 nhat dinh, vi vay trong khodng khong gian nay sé& sinh ra dién trudng c6 cudng do rat
16n (3.10"V/cm) c6 thé 1am bat dién ti¥ tir catSt goi 1a phat xa ty dong dién ti¥ (goi 12 phat xa ngudi
dién tl). S6 dién tif cang nhiéu, chuyén dong duéi tic dung cda dién trudng 1am ion héa khong khi
gdy hd quang dién.

D&i véi ti€p diém c6 dong dién 16n, qua trinh phét sinh hd quang phic tap hon. Lic dau mé
ti€p di€m, lyc ép giita chiing c6 tri s6 nhd nén sd ti€p di€m ti€p xiic d€ dong dién di qua it. Mat do
dong dién ting ding k€ d&n hang chuc nghin A/cm?, do d6 tai cic ti€p di€m sy phat néng sé ting
dé&€n mic 1am cho & nhau, giot kim loai dugc kéo cing ra trd thanh cau chit 1dng va ndi lién hai
ti€p diém nay, nhiét dd ctia cau chat 1dng ti€p tuc ting, lic d6 cAu chit 18ng bdc hoi va trong
khong gian giita hai ti€p di€m xuat hién hd quang dién. Vi qué trinh phdt néng clia cAu thuc hién
rat nhanh nén sy boc hdi mang tinh chat nd. Khi cdu chit 1dng cit kéo theo sy mai mon ti€p diém,
diéu nay rat quan trong khi ngit dong dién qud 16n hay qué trinh déng md xdy ra thudng xuyén.

b. Qua trinh dap tit ho quang dién

Diéu kién dap tit hd quang 13 qud trinh ngudc lai v6i qua trinh phat sinh hd quang.
> Ha nhiét do hd quang.
> Kéo dai hd quang.
> Chia hd quang thanh nhiéu doan nhd.
> Diing niing lugng bén ngodai hoic chinh né d€ thdi tit hd quang.
> Mic dién tré Shunt d€ tiéu thu ning lugng hd quang.
Thié€t bi d€ dap tit hd quang.
> Ha nhiét dd hd quang bing cich diing hoi khi hoic diu lam ngudi, ding vach ngin dé hd
quang co x4t.
> Chia hd quang thanh nhiéu cot nhé va kéo dai hd quang bing cdch dung vach ngin chia
thanh nhiéu phdn nhd va thdi khi dap tit.
> Dung ning lugng bén ngoai hoic chinh né d€ thdi tit hd quang, ning lugng cla né tao
ap sudt dé€ thdi tit hd quang.
> Mic dién trd Shunt d€ tiéu thu ning lugng hd quang (dung dién trd mic song song vdi
hai ti€p di€m sinh hd quang).
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GT : Khi Cu Pién _ . _
CHUONG II: KHI CU PIEN PIEU KHIEN BANG TAY
2.1. CAU DAO
2.1.1. Khai Quat Va Cong Dung
> Cau dao 1a mot khi cu dién ding d€ déng cit mach dién bing tay, dugc st dung trong
cac mach dién c6 ngudn dudi 500V, dong dién dinh mitc c6 thé 1én t6i vai KA.

> Cau dao thudng dudc st dung dé déng cit mach dién c6 cong suat nhd va khi lam viéc

khong cin thao tic déng cit nhiéu 1in. N&u dién 4p cao hoic mach dién c6 cong suit trung

binh va 16n cau dao thudng 1am nhiém vu déng cit khong tai.

> Khi thao tdc déng ngit mach dién, can ddm bdo an toan cho thié€t bi diing dién. Bén
canh, cin c6 bién phdp dap tit hd quang dién, tdc d6 di chuyén ludi dao cang nhanh thi
hd quang kéo dai nhanh, thSi gian dip tit hd quang caing ngin. Vi vay khi déng ngit
mach dién, ciu dao cin phdi thyc hién mot cdch dit kho4t.

> Cau dao thudng dugc bo tri di ciing vdi cau chi d€ bdo vé ngidn mach cho mach dién.

2.1.2. Cu Tao, Nguyén Ly Hoat Péng Va Phan Loai:

1. Céu tao

> Phan chinh clia cAu dao 13 1udi dao va hé thong kep 1udi, dude 1am bing hop kim clia
dong, ngoai ra bd phan ndi diy ciing Iam biing hdp kim ddng.

2
é Cau dao c6:
_ 1. LuGi dao chinh.

1 2. Ti€p xiic tinh (ngam)
(hé thdng kep).

2. Nguyén 1y hoat dong ciia ciu dao cit nhanh:

> Khi thao t4c trén cau dao, nhd vao ludi dao va hé thdng kep 1udi, mach dién dugc dong
ngit. Trong qud trinh ngit mach, cau dao thudng xdy ra hd quang dién tai dau ludi dao
va diém ti€p xtdc trén hé thong kep ludi. Ngudi st dung can phdi kéo ludi dao ra khdi
kep nhanh d€ dap tit hd quang.

> Do tdc dd kéo bing tay khong thé nhanh dugc nén ngudi ta lam thém ludi dao phu. Lic
dan dién thi ludi dao phu cung ludi dao chinh dudc kép trong ngam. Khi ngdt dién, tay
kéo ludi dao chinh ra truc con ludi dao phu van kep trong ngam. Lo xo lién két gitta hai
luGi dao dugc kéo ciang ra va t6i mdt mdic nao d6 s€ bat nhanh kéo luGi dao phu ra khdi
ngdm mot cich nhanh chéng. Do d6, hd quang dudc kéo dai nhanh va hd quang bi dip
tdt trong thoi gian ngdn.
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2 3
EQL / / 4 @ Cau dao c6 cAu dao phu:
- = ] / 1. LuGi dao chinh.
| 2. Ti€p xiic tinh (ngam).

3. LuGi dao phu.
4. Lo xo bat nhanh.

3. Phéin loai:

Phan loai cau dao dwa vao céc yéu td sau:

> Theo k&t cau: cau dao dudc chia lam loai mdt cuc, hai cuc, ba cuc hodc bdn cuc.

> CAu dao c6 tay nim & giita hodc tay & bén. Ngoai ra con c6 cau dao mdt nga, hai nga
dugc diing @€ ddo ngudn cung cAp cho mach va dio chiéu quay dong cd.

» Theo dién dp dinh mic : 250V, 500V.

> Theo dong dién dinh mifc: dong dién dinh mifc cla ciu dao dugc cho trude bdi nha sin
xuat (thudng 1a cdc loai 10A, 15A, 20A, 25A, 30A, 60A, 75A, 100A, 150A, 200A, 350A,
600A, 1000A...).

> Theo vat liéu cich dién: c6 loai d€ st, d€ nhy, d€ d4.

> Theo diéu kién bdo vé: loai c6 nip va khong cé nip (loai khong c6 ndp dugc dit trong
hop hay ti diéu khién).

> Theo yéu cau sif dung: loai cau dao ¢ cau chi bdo vé ngin mach hoic khong cé cau chi
bdo vé.

Ky hié¢u cdu dao khong c6 cdu chi bdo vé:
mot cuc hai cuc ba cuc bdn cuc
KY hiéu cdu dao cé cdu chi bdo vé:
mot cuc hai cuc ba cuc bdn cuc
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4. Cac thong so dinh muc cia cau dao:

Chon ciu dao theo dong dién dinh mic va dién 4p dinh mifc:

Goi

It 1a dong dién tinh todn ctia mach dién.

Unguén 12 dién 4p ngudn cla ludi dién st dung.

lam cAudao = I

Udm ciudao 2 Unguén

2.2. CONG TAC
2.2.1. Khai Quat Va Cong Dung

> Cong tic la khi cu dién dung d€ déng ngit mach dién c6 cong sui't nhd va c6 dong dién

dinh mic nhd hon 6A. Cong tic thudng c6 hop bido vé d€ tranh sy phéng dién khi déng
md. Dién 4p clia cong tic nhd hon hay bing 500V.

> Cong tic hop thudng dudc diing 1am cau dao tdng cho cdc mdy cong cu, ding déng md

truc ti€p cho cic dong cd dién c6 cong sudt nhé hoic diung d€ ddi noi khong ché cic
mach dién, ddo chiéu quay dong co.

> Cong tic hop lam viéc chic chin hon ciu dao, dap tit hd quang nhanh hon vi thao tic
ngit nhanh va dit khodt hon cau dao.
Mot s6 cong tic thudng gip:
5 ricp diém tom NN ILIL]

—d— Ti€p di€m thudng dong

Cong tdc hanh trinh Cong tic ba pha

Cong tic ba pha hai nga

2.2.2. Chu Tao Va Phan Loai:

1. CAu tao

C4u tao clia cong tic: phan chinh Ia ti€p diém déng md dugc gin trén d€ nhya va c6 10 xo dé
thao tdc chinh x4c.

2. Phin loai: Phin loai theo cong dung 1am viéc, ¢6 cdc loai cong tic sau:

>
>

>

Cong tic dong ngit truc tiép.

Cong tic chuyén mach (cong tic xoay, cong tic ddo, cong tic van ning), duing d€ déng
ngit chuyén ddi mach dién, d6i ndi sao tam gidc cho dong cd.

Cong tic hanh trinh va cudi hanh trinh, loai cong tic nay dugc 4p dung trong cdc mdy
cit got kim loai dé€ diéu khién tu d6ng héa hanh trinh lam viéc cia mach dién.

2.2.3. CacThong S6 Pinh Mire Ciia Céng tic:

Udm ; dién 4p dinh mdc cla cong tic.

Lam : dong dién dinh mic clia cdng tic.

> Tris6 dién 4p dinh mic clia cdng tic thudng c6 gid tri < 500V.
> Tri s6 dong dién dinh mic clia cong tic thudng c6 gid tri < 6A.
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>

Ngoai ra con ¢ cdc thong sd trong viéc thit cong tic nhu dd bé cd khi, d6 cach dién, do
phdng dién...

2.2.4. Cac Yéu Ciu Thir Ciaia Cong Tic: Viéc ki€m tra chit lugng cong tic phai thi cic budc sau:

>

YV V V VYV V

Tht xuyén thing: dit dién 4p 1500V trong thdi gian mdt phit § cdc diém cin cach dién
gifta chiing.

Tht ciach dién: do dién trG cach dién < 2MQ.

Thir phdt ndng.

Thit cong sut cit.

Thit do bén cd khi.

Thi nhiét dd ddi v6i cdc chi ti€t cach dién: cdc chi ti€t cdch dién phdi chiu dung 100 °C
trong thdi gian hai gid ma khong bi bi€n dang hoic sii nham.

2.3. NUT NHAN
2.3.1. Khai Quat Va Cong Dung

>

>

>

Niit nhan cong goi 1a niit diéu khién 12 mot loai khi cu dién diing d€ déng ngit tir xa cic
thi€t bi dién tir khac nhau; cdc dung cu bdo hiéu va ciing d€ chuyén ddi cdc mach dién
diéu khién, tin hiéu lién dong bio vé .. mach dién mot chiéu dién 4p dén 440V va
mach dién xoay chiéu dién 4p 500V, tin s6 SOHZ; 60HZ, niit nhan thong dung dé khdi
dong, ddo chiéu quay dong co dién bing cdch déng va ngit cdc cudn diy clia contactor
ndi cho dong cd.

Niit nhan thudng dudc dit trén bang diéu khi€n, & td dién, trén hop nit nhan. Nit nhan
thudng dugce nghién citu, ché tao 1am viéc trong moi trudng khdng 4m uét, khong c6 hoi
héa chat va bui ban.

Niit nhan c6 thé bén tdi 1.000.000 1an déng khong tdi va 200.000 1an déng ngit c6 tdi.
Khi thao tdc nhan nit can phai dit khoit d€ md hoic déng mach dién.

2.3.2. Ciu Tao Va Phan Loai:

1. Ciu tao

>

>

Niit nhan gédm hé thong 10 xo, hé théng céc ti€p di€m thudng hd — thudng déng va vo
bdo vé.

Khi tdc ddng vao nit nhan, cic ti€p di€m chuyén trang thai; khi khong con tic dong, cic
ti€p di€m trd vé trang thdi ban diu.

2. Phan loai:
Nt nhan dugc phan loai theo cdc y€u td sau:

>

Phan loai theo chifc ning trang thdi hoat dong clia niit nhan, c6 cdc loai:
+  Niit nhan don: Mbi niit nhan chi c6 mot trang thai (ON hoic OFF)
* Ky hi¢u:

Ol\ﬂ_ hoiic ON |_\ OFFl hoiic OFF|_
—_ 06—

Ti€p diém thudng hé Ti€p diém thudng déng
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+ Nt nhan kép: Mdi niit nhan c6 hai trang thdi (ON va OFF)

+ Ky hidu:

—e®  &— Ti¢p di€m thudng hd
! lién két
e : o Ti€p diém thudng Gloung

Trong thuc t&, d€ d& dang st dung vao thdo rdp 14p 14n trong qud trinh stta chifa, thudng ngudi ta
diing niit nhan kép, ta c6 thé diing né nhu 13 dang nit nhadn ON hay OFF.
> Phan loai theo hinh dang bén ngoai, ngudi ta chia nit nhan ra thanh 4 loai:
+  Loaihd.
+  Loaibdo vé.
+  Loaibdo vé chdng nudc va chdng bui.
Niit 4n ki€u bdo vé chdng nudc dugc dit trong mot hop kin khit d€ tranh nudc lot vio.
Niit 4n ki€éu bdo vé chdng bui nudc dude dit trong mot vo cacbon dit kin khit &€ chdng Am va bui
lot vao.
£  Loaibdo vé khdind.
Niit 4n ki€u chong nd diing trong cidc hdm 16, md than hoic § noi c6 cic khi nd 1dn trong khong
khi. Cau tao clia né dic biét kin khit khong loat dudc tia 1tra ra ngoai va dic biét vitng chic dé
khong bi pha vd khi nd.
> Theo yéu ciu diéu khién ngudi ta chia nit 4n ra 3 loai: mdt nit, hai nit, ba nit.
> Theo két ciu bén trong:
« Nt an loai ¢6 dén bdo.

+ Nt 4n loai khong c6 dén b4o.

2.3.3. CacThong S6 Pinh Mire Ciia nit nhan

Udm: dién 4p dinh mdc cta nit nhan.

Iam: dong dién dinh mtc clia nit nhan.
Tri s6 dién 4p dinh mic clia nit nhan thudng c6 gia tri < 500V.

Tri s6 dong dién dinh mic clia nit nhan thudng c6 gid tri < 5A.
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Hinh dang ciia mét sé6 dang nit nhan:

2.4. PHICH CAM VA O CAM PIEN
> O cdm va phich cim dugc ding cap dién, ndi chuyén ti€p trong sinh hoat hiing ngay.
> Thong thudng, 6 cim va phich cim dudc ché tao & dién 4p 250V, dong dién dinh mic
10A, nén day ndi dién 1a:
4+  D&i véi phich cim: tdi thi€u 0,75mm?, t8i da 1mm?>.
+  D0ivé6id cdm: toi thifu 1mm?, t6i da 2,5mm?.
2.5. PIEN TRO - BIEN TRO
2.5.1. Khai Quat Va Cong Dung
> Dién trd dung dé thay ddi cdc gid tri trong mach dién d€ cic gia tri d6 phit hgp vdi diéu
kién van hanh hay ch& d6 lam viéc clia cdc dong cd dién.

> Bién trd 1a dién trd nhung c6 thé thay ddi dugc gid tri cda né nhd cdc can gat hodc nim
vin. Cé cdc loai dién trd thong dung: dién trd md mdy va dién tr§ diéu chinh, dién trd
hdam, dién tr§ phong dién...

+  Dién tré6 mé mdy la dién tré dudc st dung khi m§ mdy dong co nhim han ché
dong dién khdi dong cho cdc dong cd cé cong suit trung binh va 16n (phuong
phip mé mdy gidn ti€p) nhim trdnh sut 4p trén 1u6i dién va bdo vé dong cd phat
néng qué nhiét do cho phép khi c6 dong khdi ddng 16n (P>10KW).

4+  Dién tré diéu chinh: d€ diéu chinh dong dién trong mach kich thich hay mach phan
ng clia dong co dién mot chiéu nhiim thay d6i tdc do quay cla no.

+  Dién tré ham nhim gidm dong dién khi ham dong cd.
4+  Dién tré phdng dién d€ gidm dién 4p khi c6 sy bién thién dot ngdt nhim gidm sur
phéng dién xdy ra trong qud trinh bi€n thién nay.
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2.5.2. Cau Tao:
> Bién tr§ dugc ciu tao bing cdc day Kim loai Al, Zn, hdp kim ddng, thudng dugc quin
trén cdc 16i tr (hinh tru tron hinh xuyé&n).

> Bién trd ciing c¢6 thé 1a thanh kim loai dudc dua ra cdc ddu diy theo cdc gid tri dinh
trudc. Bién trd don c6 thé ghép thanh bi&n trd doi.
> Cdc gia tri 16n nhat va nhd nhat dugc ghi ro trén bién trd.
2.6. BO KHONG CHE
2.6.1. Khai Quat Va Cong Dung
> B0 khong ché 1a mot loai thi€t bi chuyén d6i mach dién bing tay hay vo- ling quay,
diéu khién truc ti€p hodc gidn ti€p tir xa, thuc hién cdc chuyén ddi phitc tap dé diéu
khién khéi dong, diéu chinh t6c do, ddo chiéu, ham dién,v.v.cic mdy dién va thiét bi
dién.

> B0 khong ché diéu khién gidn ti€p con goi 1a bd khong ché tir hay khong ché chi huy.Bo
khong ché diéu khién truc ti€p con goi 1a bd khong ché dong lyc.
2.6.2. Ciu Tao Va Phan Loai:
> Theo két ciu, ngudi ta chia bd khong ch€ ra lam bo khdng ché hinh tréng va by khdng
ch€ hinh cam.

> Theo nguyén ly st dung, ngudi ta chia bd khong ché theo dong dién mdt chiéu va xoay
chiéu
+ B0 khong ché hinh trong.
+ B0 khong ché hinh cam.
2.6.3. Cach Lwa Chon Va Kiém Tra
> Dong dién cho phép di qua ti€p diém & ché& d6 1am viéc lién tuc va ch€ d6 lam viéc ngin
han 13p lai (tAn s& thao tdc trong 1 gid )

> B0 khong ché mot chiéu :1=1,2.Pdm/U 10 3,A
> B0 khong ché dién xoay chiéu: 1=1,3.Pdm/U.10° A
> Dién 4p dinh mifc clia ngudn cung cip
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CHUONG III: CB

3.1. CB (CIRCUIT BREAKER)
3.1.1. Khai Niém va Yéu Ciu

>

CB (CB dugc viét tit tir danh tir Circuit Breaker- ti€ng Anh), tén khdc nhu : Disjonteur
(ti€ng Phdp) hay Aptdomat (theo Lién X06). CB la khi cu dién dung déng ngidt mach dién
(mdt pha, ba pha); ¢6 cong dung bdo vé qua tdi, ngin mach, sut 4p ... mach dién.

Chon CB phdi théa ba yéu cdu sau:

- Ché& d6 lam viéc & dinh mic clia CB phdi la ch€ do lam viéc dai han, nghia 12 tri
s6 dong dién dinh mitc chay qua CB lau tlly y. Mit khdc, mach dong dién clia CB
phdi chiu dudc dong dién 16n (khi c6 ngin mach) lic cdc ti€p diém clia né da
dong hay dang dong.

+  CB phai ngit dudc tri s6 dong dién ngidn mach 16n, c6 thé vai chuc KA. Sau khi
ngit dong dién ngin mach, CB ddm bdo vin lam viéc t6t & tri s6 dong dién dinh
muc.

- bé nang cao tinh dn dinh nhiét va dién dong clia cdc thi€t bi dién, han ché sy ph4
hoai do dong dién ngin mach giy ra, CB phdi c6 thdi gian cit bé. Mudn vay
thudng phai k&t hdp luc thao tic co hoc véi thi€t bi dap hd quang bén trong CB.

3.1.2. CAu Tao va Neuvén Ly Hoat Dong

1. Ciu tao

>

>

% Tiép diém
CB thudng dugc ché tao c6 hai cap ti€p diém (ti€p di€m chinh va hd quang), hodc ba cip
ti€p di€m (chinh, phu, hd quanq).
Khi d6ng mach, ti€p di€m hd quang déng trudc, ti€p theo 1a ti€p diém phu, sau ciing 1a
ti€p diém chinh. Khi cit mach thi ngudc lai, ti€p diém chinh md trudc, sau dén ti€p
di€m phu, cudi ciing 13 ti€p di€m hd quang.
Nhu vdy hd quang chi chdy trén ti€p di€m hd quang, do d6 bdo vé dudc ti€p di€m chinh
dé din dién. Dung thém ti€p diém phu d€ tranh hd quang chdy lan vao lam hu hai ti€p
di€m chinh.
% Hop dap ho quang
P& CB dap dugc hd quang trong tit ci cdc ché dd lam viéc cla ludi dién, ngudi ta
thudng dung hai ki€u thi€t bi dap hd quang 1a: ki€u ntra kin va ki€u hé.
Kiéu nita kin dudc dit trong vé kin ctia CB va c6 18 thodt khi. Ki€u nay c6 dong dién
gi6i han cit khong qui 50KA. Kiéu hd dugc dung khi gi6i han dong dién cit 16n hon
50KA hodc dién dp 16n 1000V (cao ap).
Trong budng dip hd quang thong dung, ngudi ta dung nhitng tAm thép x&p thanh ludi
ngin, d€ phan chia hd quang thanh nhiéu doan ngin thuin 1¢i cho viéc dip tit hd quang.
% Co cdu truyén dong cdt CB
Truyén dong cit CB thudng c6 hai cdch : bing tay va biing co dién (dién tir, dong co
dién).
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> Diéu khién bing tay dudc thuc hién véi cac CB c6 dong dién dinh mic khong 16n hon
600A. Piéu khién biing dién tif (nam chdm dién) dudc tng dung & cic CB c6 dong dién
16n hon (d€n 1000A).

> P& ting luc diéu khién bing tay ngudi ta ding mot tay dai phu theo nguyén 1y don biy.
Ngoai ra con cé cach diéu khién biing dong co dién hoic khi nén.

B

¥ Mobc bdo vé

> CB tu dong cit nhd cdc phan tir bido vé — goi 1a méc bio vé, sé tdc dong khi mach dién
c6 su ¢d qua dong dién (qud tai hay ngdn mach) va sut 4p.

*

Méc bdo vé qud dong dién (con goi 1a bdo vé dong dién cuc dai) d€ bao vé thiét
bi dién khong bi qud tdi va ngdn mach, dudng thdi gian — dong dién ctia méc bdo
vé phdi nim dudi dudng dic tinh clia d6i tugng can bdo vé. Ngudi ta thudng ding
hé thdng dién tr va role nhiét lam méc bdo vé, dit bén trong CB.

Méc kiéu dién tir c6 cudn ddy mic ndi ti€p v6i mach chinh, cuon diy nay dugc
quin ti€t dién 16n chiu dong tai va it vong. Khi dong dién vudt qua tri s& cho phép
thi phan tng bi hiit vi méc s& dap vao khdp rdi tu do, 1am ti€p di€m ciia CB mé
ra. Piéu chinh vit d€ thay d6i luc khang clia 10 xo, ta ¢6 thé diéu chinh dugc tri s&
dong dién tic dong. PE giit thdi gian trong bdo vé qud tai kiu dién tlr, ngudi ta
thém mot co cAu gitt thdi gian (vi du banh xe ring nhu trong co ciu ddng hd).

Moéc ki€u role nhiét don gidn hon cd, c6 két cau tuong ty nhu rdle nhiét c6 phan i
phédt néng dau ndi ti€p vdi mach dién chinh, tAim kim loai kép din nd lam nha
khép roi ty do d€ md ti€p di€m clia CB khi ¢6 qué tdi. Ki€u ndy c6 thi€u sét 1a
quén tinh nhiét 16n nén khong ngit nhanh dugc dong dién ting vot khi c6 ngin
mach, do d6 chi bdo vé dugc dong dién qua tai.

> Vi vdy ngudi ta thudng st dung tdng hdp cd méc ki€u dién tir va méc kiéu role nhiét
trong mot CB. Loai nay dugc dung & CB c6 dong dién dinh mic d€n 600A.

*

Moéc bdo vé sut 4p (con goi 1a bdo vé dién dp thdp) ciing thudng ding ki€u dién
tr. Cudn diy mic song song v4i mach dién chinh, cuén day ndy dudc quin nhiéu
vong véi dy ti€t dién nhé chiu dién 4p ngudn .

2. Nguyén ly hoat dong

> S0 dod nguyén 1y cia CB dong dién cuc dai va CB dién 4p thap dugc trinh bay hinh bén.
> O trang thai binh thudng sau khi déng dién, CB dudc giit & trang thdi d6ng ti€p diém nhd
méc 2 khép véi méc 3 cling mot cum vdi ti€p diém dong.

Lo 3\ ;
SWELVS

Cudn day bédo
vé qud dong

load | ) ||
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> Bat CB § trang thdi ON, v6i dong dién dinh mifc nam chAm dién 5 va phin ng 4 khong
hut.

> Khi mach dién qué tdi hay ngdn mach, lyc hit dién tir § nam chdm dién 5 16n hon lyc 10
x0 6 1am cho nam chim dién 5 s& hit phan &ng 4 xuéng 1am bat nhd méc 3, méc 5
dugc tha tu do, 10 xo 1 dugc thi 18ng, két qua céc ti€p di€m ctia CB dugc md ra, mach

dién bi ngit.
| source 8\ é 9
Rl \ S
® & ' _ 1()
11
Cudn day bao
load vé sut dp

> BatCB § trang thdi ON, véi Udm nam cham dién 11 va phan &ng 10 hit lai v6i nhau.

> Khi sut 4p qud mifc, nam chdm dién 11 s& nhd phan d¢ng 10, 16 xo 9 kéo méc 8 bat 1én,
méc 7 tha tu do, tha 18ng, 10 xo 1 dugc thi 16ng, két qua céc ti€p diém clia CB dugc md
ra, mach dién bi ngit.

3. Phan loai, ky hiéu, cong dung:

> Theo két ciu, ngudi ta chia CB ra ba loai: mdt cyc, hai cuc va ba cuc.

» Theo thdi gian thao tic c6: Loai tic dong khong tdc thdi va loai tic dong tic thdi
(nhanh).

» Tuy theo cong dung bdo vé, ngudi ta chia CB ra cdc loai: CB cuc dai theo dong dién, CB
cuc ti€u theo dién 4p, CB dong dién ngugc v.v...

> Viéc lua chon CB, chii yéu dia vao :
+  Dong dién tinh todn di trong mach.
+  Dong dién qua tai.
+  Khi CB thao tdc phdi c6 tinh chon loc.

Ngoai ra Iya chon CB cOn phdi cidn ci vao dic tinh lam viéc cia phu tdi 1a CB khong dugc
phép cit khi c6 qud t3i ngin han thudng x3y ra trong diéu kién 1Am viéc binh thudng nhu dong
dién khdi dong, dong dién dinh trong phu tai cong nghé.

Yéu cau chung 13 dong dién dinh mifc cia méc bdo vé IBBcees khong dugc bé hon dong
dién tinh todn Itt cia mach.

Ty theo dic tinh va diéu kién lam viéc cu thé cda phu tii, ngudi ta huéng din lya chon
dong dién dinh mic clia méc bdo vé bing 125%, 150% hay 16n hon nita so vdi dong dién tinh todn
mach.

Sau day la mot s& hinh dnh cia CB hiang Merlin Gerin :
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A\ 4

Trang thai ON
Trang thdi CB tdc dong c6 su c6
Trang thai OFF

®
\

Push to trip
(nhan vao d€ thit CR)
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3.2. THIET BI CHONG DONG PIEN RO:
3.2.1. Khéi Niém va Yéu Chu
> Co thé ngudi rat nhay cim vdi dong dién, vi du: dong dién nhé hon 10mA thi ngudi c6
cdm gidc kim chAm; 16n hon 10mA thi cdc co bip co quip; dong dién dén 30mA dua dén
tinh trang co thit, ngat thd va chét ngudi. Khi thiét bi dién bi hu hdng rd dién, cham mat
ma ngudi st dung ti€p xtc vdo s& nhan dong dién di qua ngudi xudng dit & dién dp
ngudn. Trong trudng hop nay, CB va cau chi khong thé tic dong ngit ngudn dién voi
thi€t bi, gdy nguy hi€m cho ngudi sit dung.
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> Neéu trong mach dién c6 st dung thi€t bi chdng dong dién ro thi ngudi sit dung sé tranh
dudc tai nan do thi€t bi nay ngit ngudn dién ngay khi dong dién ro xui't hién.

» Thi€t bi chdng dong dién rd c6 mot sd thuong hiéu:

Nu6c ch€ tao | Thuong hiéu Ky hiéu Tén diy dd clia ky hiéu
Anh MEM RCD Residual Circuit Devide
HAGER
Phép MERLIN RCBO Residual Circuit Breakers Over
GERIN
FUJI
Nhat Ban KASUGA ELCB Earth Leakage Circuit Breaker
TEMPEARL
Australia CLIPSAL RCD Residual Circuit Devide
Malaysia LKE RCCB Residual Current Circuit Breaker

3.2.2. Ciu Tao va Nguyén Ly Hoat Pong
> Thi€t bi chdng dong dién ro hoat dong trén nguyén 1y bdo vé so 1éch, dudc thuc hién
trén cd s can bing giita tong dong dién vao va tdng dong dién di ra thiét bi tiéu thu
dién.
> Khi thiét bi tiéu thu dién bi ro dién, mot phin clia dong dién dugc ré nhdnh xudng dat,
dé 1a dong dién ro. Khi d6 dong dién vé theo dudng diy trung tinh rit nhd va role so
léch s& do tim sy mat cAn biing nay va diéu khién cit mach dién nhd thi€t bi bdo vé so
1&ch.
> Thié€t bi bio vé so 1éch gdm hai phin tif chinh:
+  Mach dién tir & dang hinh xuy&én ma trén d6 dugc quin cdc cudn diy clia phan
cong suat (day c6 ti€t dién 16n), chiu dong cung caAp cho thi€t bi tiéu thu dién.
+  Role md mach cung cip dudc diéu khién bdi cudon diy do ludng (diy cé tiét dién
bé) cling dugc dit trén hinh xuyé&n nay, né tdc dong ngit céc cuc.

% Dot voi hé thong dién mét pha:

L N

1
--ZH T ]
Test Y Chd thich:
T - I1 : dong dién di vao thi&t bi tiéu thu
R dién.
Tes‘ N . 3 Y o A2, . 3
- I> : dong dién di tu thi€t bi tiéu thu
dién ra.

- Isc : dOng dién sy co.
- I : dong dién di qua co thé ngudi.
- 1: thié&'t bi do luong sy can bing.

Re
iz

i,

Ground
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Trudng hop thiét b dién khong cé sucs: 1, = 1,

Trudng hdp su c6 : |1: I2_|_Isc

I 1 > I 2 do d6 xuAt hién mat sy cAn bing trong hinh xuyén tir, din d€n cdm tng mot
dong dién trong cudn diy do tim, dua dé€n tdc dong role va két qui 1am md mach dién.
< D0l vdi hé thong dién ba pha:

Lil2Ls N

Chai thich:

- I1 : dong dién di qua pha 1.

I - I2 : dong dién di qua pha 2.

Ay ' - I3 : dong dién di qua pha 3.

- I, : dong dién di qua day trung tinh.
- 1: ¢d cAu nha.

- 2:16i tr hinh vanh xuyén.

\ 4 A 4

Trudng hop thi€t bi dién khong c6 sy c6: |y + 1, + 13+ 1, =0 Ty thong téng
trong mach tr hinh xuyén bing 0, do d6 khong c6 dong dién cdm ng trong cudn day do tim.
Trudng hdp thi€t bi dién c6 sy co: L+l +1+1,#0
Tir thong t8ng trong mach tir hinh xuy&n khdng bing 0, do d6 s& c6 dong dién cdm ng trong cudn
day do tim, vy cudn diy do tim s€ tdc dong md céac cuc dién.

< Phan loai RCD theo cuc clia hé théng dién.

iid ol [l
NI i

tedd ‘e ¢ .

RCD tic dong titc thoi va RCD tdc dong cé thoi gian tré.
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3.2.3. Sw Tac Pong Cua Thiét Bi Chong Dong Dién Ro
1. Su tdc dong tin cdy cida RCD.

» RCD tic dong nhay va tin cdy.

> Dong dién tdc dong ro thuc t& ludn thap hon dong tdc dong ro danh dinh ( ghi trén nhin
hiéu ctia RCD) khodng (25 +40)% khi dong dién ro xuat hién ting din hay dot ngot.

> Thoi gian tdc dong thuc t& déu nhé hon thdi gian tic dong dugc nha sidn xud't quy dinh
(ghi trén nhan hiéu) khodng (20 +80)%. Thong thudng thdi gian tdic dong cit mach dudc
ghi trén nhan hiéu clia RCD 1a 0,1s va thdi gian tic dong cit mach thuc t&€ nim trong
khodng (0,02 +0,008)s.

2. Sy tdc dong cé tinh chon loc cia RCD bdo vé hé thong dién — so d6 dién.

> Khi xuat hién dong dién rd di 16n & doan dudng diy dién hodc phu tdi, RCD dudc ldp
dit gan nhat sé tdc dong cit mach, tich doan diy hoic phu t3i bi ro dién ra khdi hé
théng cung cap dién. Nhu vdy ddm bdo tinh chon loc, viéc cung cip dién khong dnh
hudng d&€n phan con lai.

> N&u RCD ldp dit khong ding yéu ciu k§ thuat thi RCD d6 sé& khong tic dong cit mach
khi xuat hién dong dién ro & phan dudng day hay phu tdi tuong ng vdi chiing, hoic tic
dong khong ding yéu ciu da dé ra.

% Khd ndng chon loc tong hop.

Kha ning chon loc tdng hdp 1a nhdm loai trir duy nhat thiét bi c6 sy c6. PE dat dugc kha
ning nay phai thod hai di€u kién:

- Dong dién so 1éch du dinh mic ctia RCD & phia trén phdi c6 gid tri 16n hon dong dién so
1éch du dinh mitc ctia RCD & phia dudi.

- Thdi gian t8i thi€u khong 1am viéc ctia RCD § phia trén phai c6 gi4 tri 16n hon thdi gian
t6i thi€u khdng 1am viéc cia RCD § phia dudi.

Vi du:

2
;l -, 1a=300mA, tv=400ms
- Y 777! Tan=30mA tu
- = =100ms
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Khd ndng chon loc titng phdn.

Tinh chon loc dugc goi 1a tirng phan vi né khong ti€p nhan d6i v6i mot s gid tri dong dién
sy c6. Tinh chon loc dugc thod man khi cic hé qua clia mot s& su ¢ c6 thé kéo theo ngit dién
tirng phan hay ngit dién toan bd hé thong cung cAp dién. sau day 12 vi du vé tinh chon loc tirng
phan:

v

EJ -2 Tam=IA tr=200ms 1

Lw=300mA t=50ms N 2> Taw=100mA ty=50ms 2

100mA

IAr=30mA
IAr=30mA
W

IAn‘

Hé thong cung cAp dién cong nghiép vdi kha ning chon loc tdng & ba mic cham (tré) mic
1: cham 200ms; mic 2: chdm 50ms; mudc 3: khong c6 thdi gian tré.
Hinh 4nh thyc t€ clia thi€t bi chdng dong rd hang Merlin Gerin.
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CHUONG IV: CAU CHI

4.1. Khai Niém va Yéu Cau

>

Cau chi 12 mot loai khi cu dién diing d€ bio vé thi€t bi va ludi dién tranh sy cd ngin
mach, thudng ding d€ bio vé cho dudng day din, mdy bién 4p, dong co dién, thiét bi
dién, mach dién diéu khi€n, mach dién thip sdng.
Cau chi c6 dic diém 1a don gidn, kich thudc bé, kha ning cit 16n va gid thanh ha nén
dudc ttng dung rong rai.
Céc tinh chit va yéu ciu clia ciu chi:

* Cau chi c6 dic tinh 1am viéc &n dinh, khong tdc dong khi c6 dong dién md may va

dong dién dinh mitc 1au dai di qua.

+  Dictinh A-s clia cAu chi phdi thip hon dic tinh clia d6i tugng bdo vé.

* Khi ¢6 su c¢d ngdn mach, cAu chi tdc dong phai cé tinh chon loc.

+  Viéc thay th& cau chi bi chdy phai dé dang va tdn it thJi gian.

4.2. Chu Tao va Nouyén Ly Hoat Dong

4.2.1. CAu tao

>

>

>

CAu chi bao gobm cdc thanh phin sau :

«  Phdn tit ngdt mach : diy chinh 13 thanh phan chinh clia cau chi, phan tif nay phai
c6 kha ning cAm nhan dugc gia tri hiéu dung cla dong dién qua né. Phan ti nay
c6 gid tri dién trd sud't rat bé ( thudng bing bac , dong, hay cdc vat liéu din cé gid
tri dién trd sud't nhd 1an cin véi cdc gid tri néu trén ..). Hinh dang cla phan t& c6
thé & dang 12 mot day (ti€t dién tron) , dang bang mdng .

* Thén ciia cdu chi : thudng bing thly tinh, ceramic (st godm ) hay cdc vt liéu khac
twong duong. VAt liéu tao thanh thin clia cau chi phdi ddm bdo dugc hai tinh chi't

<> C6 @6 bén co khi .
o C6 d6 bén vé diéu kién din nhiét , va chiu dung dudc cdc sy thay ddi nhiét
d6 dot ngdt ma khong hu hdng.

Vit liéu 14p day ( bao boc quanh phin tif ngit mach trong thin ciu chi ) : thudng biing
vat liéu silicat & dang hat, n6é phai c6 kh3 ning hdp thu dudc ning lugng sinh ra do hod
quang va phdi ddm bdo tinh cdch dién khi xdy ra hién tugng ngit mach.
Cé4c dau ndi : Cdc thanh phan nay dung dinh vi ¢6 dinh cau chi trén cdc thi€t bi dong
ngit mach ; ddng thdi phdi ddm bao tinh ti€p xiic dién tot.

4.2.2. Nouyén ly hoat dong

>

Dic tinh c¢d ban clia cdu chi 13 sy phu thudc clia thdi gian chdy dit v6i dong dién chay
qua (dic tinh ampe — gidy). P€ c6 tdc dung bdo vé, dudng ampe — gidy clia ciu chi tai
moi di€m phai thdp hon dic tinh cia ddi tugng can bio vé.

DPai véi dong dién dinh mic cda cau chi : ning lugng sinh ra do hiéu tng Joule khi c¢6
dong dién dinh mdc chay qua s€ téa ra moi trudng va khong gy nén sy néng chay, su
cin biing nhiét s& dudc thi€t 1dp & mot gid tri ma khdng giy su gia héa hay phd hdng bat
cit phan t¥ ndo cla ciu chi.
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> Da&i véi dong dién ngin mach clia cau chi : sy cin bing trén cau chi bi phd hdy, nhiét
ning trén cu chi ting cao va din d&n sy ph4 hiy cau chi.

Ngudi ta phian thanh hai giai doan khi x4y ra su phd hdy ciu chi :
e Qud trinh tién hd quang (tBBpsg).
e Qui trinh sinh ra hd quang (tBBagg)

4

14 , Dong dién
R A A - phéng doan
Dong dién ti€n 7
ho quan I il s AR 1de aA <
. . N t BBoss : tho1 di€m bat dau sy co.
: trons a4 tanh tBByes © thoi diém chd'm dt giai
. hd quang doan tién ho quang.

tBBsp : thdi diém chdm dit qua
trinh phat sinh hd quang.
IBBpgp : clia dong ngdn mach

IBBccBB
¢ Tt -
n / \(tp >l gta
Thdi gian tién hd quang Thdi gian sinh hd quang

[t

Thdi gian toan bd quéd trinh

Gidn dd thdi gian cda qué trinh phat sinh hd quang.
> Qud trinh tién hd quang : gia st tai thdi di€m to phdt sinh sy qud dong, trong khodng thdi
gian t, 1am néng ch3y cAu chi va phdt sinh ra hd quang dién. Khodng thdi gian nay phu
thudc vao gié tri dong dién tao nén do suf ¢d va s cdm bién clia cau chi .
>  Qud trinh phat sinh hd quang : tai thdi di€m t, hd quang sinh ra cho dén thdi diém t,
mdi dap tit toan bd hd quang. Trong sudt qud trinh ndy, ning lugng sinh ra do hd quang
1am néng chdy cdc chit lam ddy tai mdi trudng hd quang sinh ra; dién 4p & hai dau cau
chi hdi phuc lai, mach dién dugc ngit ra.

4.2.3. Phan loai, ky hi¢u, cong dung:
»  Cau chi dung trong 1u6i dién ha th€ c¢6 nhiéu hinh dang khac nhau, trong sd d6 nguyén
ly ta thudng ky hiéu cho cAu chi theo mot trong cdc dang sau :
F1 —
o1 _ 1o D—o/\/oﬁ—l:l o= &0
FUSE
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V4 hop chita cau chi
(Loai 3 pha)

CAu chi
dang 6ng

Hop chita ciu chi dang & vi thé€ mé , (cAu chi c
kem theo contact déng mG mach).

Hinh dang cida cAu chi ng, va vé hop (CAu chi cia SIEMENS)
S¢ d6 md ta cdu tao bén trong mét dang cau chi ding kém theo contact
(ON) m¢ (OFF).

dong

12:7000

+
L
A
1262123 W
%
\,
V7 ||| 45
126213

Cau chi & dang ON Cau chi 6 dang OFF Cau chi & vi th& dang thay th&
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»  Ciutao bén trong mdt dang ciu chi dung kém theo contact déng (ON) mé (OFF). Dang
cu chi trong hinh 3.2 va 3.3 khong thao tdc lip dit gidng nhau.

= o A ;..4

>  CAuchi c6 thé dugc chia thanh hai dang cd ban, tily thudc vao nhiém vu :

%  CAu chi loai g : cau chi dang nay c6 kha ning ngit mach, khi ¢ su ¢d qud t3i hay
ngdn mach xay ra trén phu tai.

%  Cduchiloai a : cau chi dang nay chi c6 kha niing bdo vé duy nhat trang thdi ngin

mach trén tai.
>  Mudn phin biét nhiém vu lam viéc clia cau chi, ta can cin cd vao dic tuyén Ampe -
gidy (12 dudng bi€u di€n md td mdi quan hé giita dong dién qua cau chi va thdi gian
ngit mach clia cau chi).
Goi L : gid tri dong dién ngdn mach ( cc : court — circuit — Phdp vin)

I5 : gid tri dong dién qua tai (s : surchage — Phdp vin).

+ Vi cdu chi loai g : khi c6 dong .. qua mach n6 phai ngit mach tifc thi, va khi c6
dong Is qua mach cau chi khong ngit mach tirc thi ma duy tri mot khdang thdi gian
mdi ngdt mach (thdi gian ngdt mach va gid tri dong I ti 1& nghich v6i nhau).

* Vi cdu chi loai a : cho phép dong dién Is qua mach trong thdi gian dai, va khi ¢6
dong ngin mach I qua né, né khong ngit titc thi ma duy tri mot khodng thdi gian
mdi ngdt mach ( thdi gian ngdt mach va gid tri dong L ti 1& nghich v6i nhau ).
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» Do d6 néu quan sit hai dic tinh Ampe - gidy cda hai loai cau chi a v g; ta nhan thdy
dic tinh Ampe - gidy clia cau chi loai a nim xa truc thdi gian ( truc tung ) va cao hon
dic tinh Ampe - gidy clia cAu chi loai g.

cAu chi loai U T Vg bao ve qua o]

g g

{1~ di€m qud

tai a
ddc tinh ,
gifﬁp@ﬁa cau ?Pa
chi tal dic tinh
2ifpeya cau

di€m ngin N
g chi

.......... di€ém ngin
D ‘--“-__::Z:-:‘ ; h
--------------------- Ic > I (v >
c I C I

DPic tinh ampere gidy clia cdc loai cau chi

4.2.4. Cac dic tinh dién cia cau chi:

> Dién 4p dinh mic 1a gid tri dién 4p hiéu dung xoay chiéu xuit hién & hai diu ciu chi
(khi cAu chi ngidt mach), tin s6 clia ngudn dién trong pham vi 48Hz dén 62Hz.

>  Dong dién dinh mic 14 gid tri hiéu dung clia dong dién xoay chiéu ma ciu chi c¢6 thé t3i
lién tuc thudng xuyén ma khong 1am thay ddi dic tinh clia né.

> Dong dién cit cuc ti€u 12 gid tri nhd nhat ctia dong dién su ¢d ma diy chi c6 kha ning
ngit mach. Kha ning cit dinh mifc 1a gid tri cyc dai cda dong dién ngdn mach ma cau
chi c6 thé cit.
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A N 2 . - A R A 2 N cA 2
Sau ddy la cdc vi tri trén bi€u do6 cha cac dong dién khdc nhau:

Céc dic tinh clia Dong dién Dong dién
dong dién Sﬁldunﬁ ngan|mach

T T T T

Dong dién  Dong dién cit Dong dién cit Khd ning cit
dinh mic, cuc ti€u gidi han dinh muc

Cédc diac tinh caa
cau chi

Hinh anh thuc té ciia cdau chi hang Merlin Gerin.

Thi Du : Mot 10 nung dung di€n 3 pha c6 cong sudt 18KW cin bdo vé qué tdi va ngidn mach biing
cau chi. Ngudn dién 3 pha cung cip 1a 230V/400V ; dong dién ngin mach cho phép ddi v6i may
bi€n 4p ngudn 13 10KA (xem so dd don tuyén ciia hé thong).

3 day F1
/ —
—

v

1/ Chon theo bang sau ciu chi F1 dung bdo vé cdc sy cd néu trén.

Lo nung

|

2/ Gén céc gia tri dong dién vao gidn do dong dién.
Bai Giai

1./ Dong dién dinh mic qua mdi diy din d&€n 16 nung 1a :

I = P 18.000 _ =25,98 = 26 A

U3 40043

Khi chon cau chi F1, cin cif vao gid tri dong dién dinh mic, dién 4p ngudn, chiic ning bdo
vé, tinh chat phu tdi .. kich thuc vé hdp chira ciu chi.
0 Dong dinh muc la 26A.
0 Dién 4p ngudn (dién dp day) 400V.

o Bdo vé qud tdi v ngin mach.
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o Phu tai thuan trd (16 nung).
Tra bang tiéu chuin, ta chon loai cau chi sau cho FI:

2./ Pién cdc gi4 tri dong dién vao bing

Céc dic tinh cua Dong dién Dong dién

dong dién st dung ngin mach

A 1,6 x32A
3 =52A
26A T T I
Cac dac tinh cla . , . ] . ) , , ,
A 1 Dong dién  Dong dién cat Dong dién cat Kha ndng cat
cau chi s, &
dinh muc cuc tiéu gi6i han

I 100K A
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CHUONG V: CONG TAC TGO

5.1. CONG TAC TO:
5.1.1. Khai Niém va Yéu Ciu
> Contactor 12 mot loai khi cu dién ding d€ déng ngit cic ti€p diém, tao lién lac trong
mach dién bing niit nhan. Nhu vay khi sit dung contactor ta ¢6 th€  diéu khié€n mach
dién tir xa ¢6 phu t3i vdi dién 4p d&€n 500V va dong 1a 600A (vi tri diéu khién, trang thdi
hoat dong clia contactor rat xa vi tri cdc ti€p di€m déng ngit mach dién).

» Phian loai contactor tuy theo cic dic diém sau:
4+  Theo nguyén ly truyén dong: ta c6 contactor ki€u dién tir (truyén dién bing luc
hiit dién tir), ki€u hoi ép, ki€u thiiy luc. Thong thudng si dung contactor ki€u dién
tur.
4+  Theo dang dong dién: contactor mdt chi€u va contactor xoay chiéu (contactor 1
pha va 3 pha).
5.1.2. Ciu Tao va Nguyén Ly Hoat Pong
1. Céu tao
> Contactor dugc ciu tao gdom cdc thanh phan : co cAu dién tir (nam chAm dién), hé thong
dap hd quang, hé thong ti€p diém (ti€p di€m chinh va phu).

< Nam chdim dién:

Nam chim dién gdm c6 4 thanh phan:

+ Cudn day dung tao ra lyc hit nam cham.

+ Loi sdt (hay mach tir) clia nam chAm gdm hai phan: phan cd dinh, va phin nip di dong.
L&i thép nam cham c6 thé c6 dang EE, EI hay dang CIL.

+ Lo xo phan luc c6 tic dung ddy phan nip di ddng trd vé vi tri ban dau khi ngitng cung cip
dién vao cudn day.

W
3
N

CURNURRNRNRNY
‘ . .

Trang thdi nam cham chua hut Trang thdi nam chdm tao luc hit
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* He¢ thong dip ho quang dién:
> Khi contactor chuy&n mach, hé quang dién s& xuit hién 1am cédc ti€p di€m bi chdy, mon
din. Vi vay cin c6 hé thong dip hd quang gdom nhiéu vach ngin 1am bing kim loai dit
canh bén hai ti€p diém ti€p xiic nhau, nhit 12 & céc ti€p di€m chinh clia contactor.

% He thong tiép diém cia contactor:

> Hé thong ti€p di€m lién hé vSi phin 16i tir di dong qua bd phan lién dong vé co. Tuy
theo kha ning tdi din qua cdc ti€p di€m, c6 thé chia cdc ti€p di€ém cda contactor thanh
hai loai:
+  Ti&p di€m chinh: c6 kha ning cho dong dién 16n di qua (tir 10A d€n vai nghin A,
thi du khodng 1600A hay 2250A). Ti€p di€m chinh 13 ti€p di€m thudng hd déng
lai khi cAp ngudn vio mach tir clia contactor 1am mach tir contactor hit lai.

+  Ti&p di€m phu: c6 kha ning cho dong dién di qua cic ti€p di€m nhé hon 5A. Tiép
di€m phu c6 hai trang thai: thudng déng va thudng hd,

+  Ti€p diém thudng déng 1a loai ti€p diém & trang thai d6ng (c6 lién lac véi nhau
gitta hai ti€p di€m) khi cudn ddy nam chdm trong contactor § trang thdi nghi
(khdng dudc cung cap dién). Ti€p di€ém nay hd ra khi contactor § trang thdi hoat
dong. Ngugc lai 1a ti€p diém thudng hd.
> Nhu viy, hé thong ti€p di€m chinh thudng dugc 1ip trong mach dién dong luc, con cic
ti€p di€m phu sé& ldp trong hé thdng mach diéu khién (dung diéu khién viéc cung cip
dién d€n cdc cudn ddy nam cham clia cdc contactor theo quy trinh dinh truéc).

> Theo mot s& k&t ciu thong thudng clia contactor, cdc ti€p di€m phu cé thé dude lién két
c6 dinh vé s lugng trong mdi bd cotactor; tuy nhién cling c6 mot vai nha sdn xuit chi bd
tri 6 dinh so ti€p di€ém chinh trén mdi contactor; con cic ti€p di€m phu dugce ché tao
thanh nhitng khdi rdi riéng 1&. Khi cAn st dung ta chi ghép thém vao trén contactor, sd
lugng ti€p di€ém phu trong trudng hdp nay cé thé ba tri tiy y.

2. Nguyén ly hoat dong

Cong tic to xoay chiéu ) )
[‘J — 8 Y 1 _Tiép diém
17 r
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Contactor mot chiéu

T.,\/ d.,(?
i5p didy
Cudn day hat
Nip thép
Loi thép

> Khi cAp ngudn dién bing gid tri dién 4p dinh mic clia contactor vao hai dau ctia cudn
didy quan trén phan 16i tir c6 dinh thi lyc tir tao ra hit phan 18i tir di dong hinh thanh
mach tir kin (lyc tir 16n hon phan luc cta 10 xo0), contactor & trang thdi hoat dong. Lic
nay nhd vao bd phan lién dong vé cd giita 16i tir di dong va hé thong ti€p diém lam cho
ti€p di€m chinh déng lai, ti€p di€m phu chuyén d6i trang thdi (thudng déng s& md ra,
thudng hé s& déng lai) va duy tri trang thdi nay. Khi ngung ciAp ngudn cho cudn diy thi
contactor & trang thdi nghi, cic ti€p diém trd vé trang thdi ban diu.

» Cac ky hiéu dung biéu dién cho cudn day (nam cham di€n) trong contactor va cac loai
ti€p di€m. Ta c6 nhiu tiéu chudn clia cidc qudc gia khac nhau, diung bi€u dién cho cudon
day va ti€p di€m cida contactor; @€ d& phan biét ta c6 thé tém tit trong bang ky hiéu nhu
sau:

KY HIEU THEO TIEU CHUAN

PAI CHAU AU MY LIEN XO

LUONG Mach Mach Mach Mach Mach Mach
diéu khién | dongluc | diéukhién | dongluc | diéukhién | dong luc

CUON DAY o—MN—
(NAM

CHAM o

DPIEN)

TIEP PIEM

THUGONG N —N— =
PONG
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TIEP PIEM ~C | S

THUGNG
HG

Cha y:

Trong mdt sd dd mach st dung nhiéu contactor, mudn phin biét cic cudn diy va ti€p di€m
clia contactor, ta thuc hién qui &dc nhu sau:

- Ghi ky hiéu, hay ma s6 cho cudn diy clia contactor (thi du M, R, S...)

- Céc ti€p di€m thudc vé contactor nao thi mang ciing ma s6 cudn diy contactor d6. Véi ky
hiéu cuon diy cda MY, ta ghi mad s6 cudn diy ngay tAm vong tron ky hiéu clia cudn diy, vdi cic
ky hiéu khdc, ta ghi lién ngay canh ky hiéu.

5.1.3. Cac Thong S6 Co Ban Ciia Contactor:

1. Pién ap dinh mirc

> Dién dp dinh mic cla contactor Udm la dién 4p clia mach dién tuong Gng ma ti€p di€m
chinh phdi d6ng ngit, chinh 1a dién 4p dit vao hai ddu cudn diy clia nam cham dién sao
cho mach tur hit lai.

> Cudn day hiit ¢6 thé lam viéc binh thudng § dién 4p trong gidi han (85-105)% dién 4p
dinh mic cda cudn diy. Thong s6 nay dudc ghi trén nhin dit § hai dau cudn day
contactor, cd cac cf{p dién 4p dinh mudc: 110V, 220V, 440V mot chiéu va 127V, 220V,
380V, 500V xoay chiéu.

2. Dong Pién Pinh Mirc:
> Dong dién dinh mic cla contactor Idm 14 dong dién dinh mtc di qua ti€p di€m chinh
trong ch& d6 1am viéc lau dai, thdi gian contactor & trang thdi dong khong qué 8 gid.
> Dong dién dinh mifc clia contactor ha d4p thong dung c6 cic cap la: 10A, 20A, 25A, 40A,
60A, 75A, 100A, 150A, 250A, 300A, 600A. N€&u contactor dit trong t4 dién thi dong dién
dinh mitc phdi 18y thdp hon 10% vi lam kém mat, dong dién cho phép qua contactor cOn
phéi 1ay thap hon nita trong ch& do 1am viéc dai han.

3. Kha ning cit va khi ning dong

Kh4 ning cit clia contactor dién xoay chiéu dat bdi s6 d&€n 10 1an dong dién dinh mic véi
phu tai dién cdm.

Kha ning déng: contactor dién xoay chiéu diung dé khgi dong dong co dién cin phai cé
kh4 ning d6ng tir 4 d€n 7 1an IBBamss

4. Tudi tho ciia contactor:

Tudi tho clia contactor dugc tinh bing s6 1An déng md, sau sd 1an déng mG 4y thi contactor
s€ bi hdng va khong dung dugc.
5. S6 14n thao tic

La s& 1dn déng cit contactor trong mot gid. C6 cdc cAp: 30, 100, 120, 150, 300, 600, 1200,
1500 14n / h.
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6. Tinh on dinh luét dién dong

Ti€p di€m chinh cta contactor cho phép mdt dong dién 16n di qua (khodng 10 1an dong
dién dinh mitc) ma lyc dién dong khong 1am tich rdi ti€p di€m thi contactor c¢6 tinh dn dinh luc

dién dong.

7. Tinh 6n dinh nhiét

Contactor c6 tinh 6n dinh nhiét nghia 12 khi c6 dong dién ngin mach chay qua trong mot
khodng thdi gian cho phép, cic ti€p di€m khong bi néng chiy va han dinh lai.

Sau day 1a mét s& hinh anh cu thé ciia contactor.

Contactor DONG A

TIEP PIEM PHU

PAU RA CUA CUON DAY

TIEP PIEM CHINH
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Contactor cta hing Merlin gerin

5.1.4. Cac Ché P Sir Dung Contactor

> Tuy theo gid tri dong dién ma contactor phdi Iam viéc trong lic binh thudng hay khi cit
ma ngudi ta ding cdc ¢d khidc nhau, bén canh d6 phu thudc vio loai ho tiéu thy, diéu
kién déng md, qud trinh khdi dong ning nhe, ddo chiéu, ham... Sau day 1a cdc loai ch&
d6 st dung ctia contactor.

» Cdc contactor sit dung dién xoay chiéu: ky hiéu AC1; AC2; AC3; ACA4.

> Theo tiéu chuin IEC (International Electrotechnical Commission) thi€t k&€ hay lua chon
contactor theo ch€ d6 1am viéc, ta chii ¥ d&€n céc ky hiéu AC ghi trén contactor. Y nghia
cla cdc ky hiéu va pham vi sit dung contactor dudc trinh bay tém tit nhu sau:

% Ky hieu ACI:

> Qui dinh gi4 tri dong dién dinh mifc qua céc ti€p di€m chinh clia contactor, khi contactor
dudc chon lya d€ déng ngit cho nhitng thi€t bi, khi cu dién, cic loai phu tii xoay chiéu
c6 hé sd cong suat it nha't phdi bing 0,95 (cose > 0,95).

> Vi du diung cho nhitng dién tr§ & dang sudi Am, luéi phan phd cé hé s6 cong suat 16n hon
0,95.
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% Ky hieu AC2:

> Contactor khi dugc chon lya theo trang thdi ndy, ding dé khdi dong phanh nhip nha
(plugging), phanh ngugc (reverse current braking) cho dong cd khong déng bo rotor day
quan.

> Khi cdc ti€p di€ém contactor d6ng kin mach, hinh thanh dong dién khdi dong, gid tri dong
dién nay bing khodng 2,5 1an dong dién dinh mtc clia dong cd. Khi cdc ti€p di€m
contactor hg mach, ngit dong dién khdi dong clia dong cd, dién dp xuit hién giita hai
cyc clia ti€p diém khong 16n hon dién 4p dinh mic cia ngudn dién cung cap.

» Vidu nhu: dong cd § mdy in, ning hang...

% Ky hieu AC3:

> Contactor khi dudc chon lya theo trang thdi nay, ding dé déng ngit dong co khong dong
bd rotor 16ng séc trong sudt cdc qua trinh van hanh thong thudng.

> Khi cic ti€p di€m contactor d6ng kin mach, hinh thannh dong dién khéi dong, c6 gid tri
bing khdang 5 d&€n 7 1an gia tri dong dién dinh mifc cia dong cd. Khi cic ti€p diém
contactor hd mach, ngit dong dién dinh mitc cia dong cd, lic d6 dién 4p xuat hién giita
hai cuc cia ti€p di€m chi 16n khodng 20% dién 4p dinh mic ciia ngudn dién cung cap.

> Vi du nhu: cdc dong cd 16ng séc thong dung: dong co thang mdy, bing chuyén, cin ciu,
mdy nén, mdy di¢u hoa nhiét dd...

% Ky hiéu AC 4:

> Contactor khi dugc chon lya theo trang thdi nay ding d€ khdi dong, phanh nhip nhi,
phanh ngugc..ddng cd khong ddng bo rotor 1dng séc.

> Khi cdc ti€p dié€m contactor d6ng kin mach, tai dong dién dinh, c6 gid tri biing khodng 5
dé&n 7 1an gia tri dong dién dinh mic clda dong cd. Khi cdc ti€p di€m contactor hd mach,
ngit dong dién tai gi4 tri 16n twong ty nhu néu trén, lic dé dién 4p xuit hién gitta hai cuc
clia ti€p di€m 16n bing mifc dién 4p dinh mic clia ngudn dién cung cap.

> Loai nay dudc st dung cho cdc dong co khong ddng bo rotor 16ng séc trong mdy in, mdy
nang hang, trong cong nghié€p luyén kim...

> Ta c6 gidn d6 thdi gian mo td cdc ché do6 hoat dong AC1, AC2, AC3 va AC4 cia
contactor trong hinh vé€ sau
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s Ika o
Thai diém \ Thai diém
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ngat mach \ ngat mach
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Thoi di€ém
ngit mach
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1
I
:

t < > t < > t
Chu ky khéi dong Chu ky khéi dong
Ché& dd AC1 Ché& dd AC2 — AC4 Ché& do AC3

Iim 12 dong dién dinh mic cua dong co.
Ika 12 dong dién khéi dong ctia dong co.
» Cdc contactor sit dung dién mét chiéu: DCI, DC2, DC3, DC4, DCS5.
Theo tiéu chudn IEC, st dung cic contactor d€ déng ngit cac phu tdi mot chiéu (DC load)
dudc phan thanh 5 ché€ dd hoat dong (contactor diing trong trudng hdp nay 1a contactor mdt chiéu,
dién 4p cung cip vao cudn diy contactor 12 loai dién 4p mdt chiéu).

* Ky hiéu DCI1:
» Céc contactor mang ky hiéu DC1 ding déng cit cho tit ci cdc phu tdi mot chiéu (DC
load) ¢6 thdi hing (T = L/R) nhd hon hay bang 1ms.
» DCI dugc st dung cho cédc ho tiéu thu, phu tai khong c6 tinh cdm ng hoidc tinh cdm dGng
bé, cac 10 dién trd.

*» Ky hiéu DC2:

> Céc contactor mang ky hiéu DC2 dugc sit dung dé déng ngit mach dong c mot chiéu
kich tir song song. Hiing s& thdi gian cia mach tdi khodng 7,5 ms.

> Khi cic ti€p di€ém déng kin mach hinh thanh dong dién khdi dong, dong dién nay cé gia
tri khodng 2,5 1an dong dién dinh mitc cla dong co.

> Khi ti€p di€ém clia contactor ngit mach, cit dong dién dinh mic dong cd; lic d6 dién 4p
xuét hién giita hai cuc cla ti€p di€ém 12 ham s6 phu thudc theo sitc phan dién clia phin
tng dong cd, su ngdt mach xdy ra nhe nhang.

% Ky hiéu DC3:
> Cdc contactor mang ky hiéu nady s dung trong cdc trudng hgp khdi dong, phanh nhap
nhd, hay phanh ngudc céc d/cd I1chiéu kich tir song song. Thdi hiing cia mach tdi nhé
hon 2 ms.
> Khi cdc ti€p di€ém d6ng kin mach hinh thanh dong dién khéi dong, dong dién c6 gid tri
khodng 2.5 1an dong dién dinh mic cia dong co.
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> Khi cic ti€p di€m ctlia contactor ngit mach, cit dong dién c6 gid tri khodng 2,5 1an gid tri
dong dién dinh mitc qua mach clia dong co, lic d6 dién 4p xuat hién giita hai cuc cla
ti€p diém c6 thé 16n hon dién 4p ngudn cung cip. Pién 4p xud't hién 16n khi téc dd quay
cla dong cd thap, sitc phdn dién clia phan ng c6 gid tri thap, su ngdt mach xdy ra ning
né thuc hién khé khin.

% Ky hiéu DC4:

» Céc contactor mang ky hiéu nady dudc st dung déng ngdt mach phu tdi 1a dong cd mot
chiéu kich tir n6i ti€p. Thdi hiing cia mach phu tdi khodng 10ms.

> Khi cdc ti€p di€m d6ng kin mach hinh thanh dong dién khdi dong dong dién nay cé gid
tri khodng 2,5 1an dong dién dinh mic clia dong co. Khi cdc ti€p di€m clia contactor ngit
mach, cit dong dién c6 gid tri khodng 1/3 1in gid tri dong dién dinh mifc qua mach cda
dong cd; lic d6 dién 4p xuat hién giita hai cuc clia ti€p di€m khodng 20% dién 4p ngudn
cung cap.

> Trong pham vi ting dung nay s6 1an déng cit trong mot it c6 thé gia ting. Su ngit mach
xay ra nhe nhang.

% Ky hiéu DC5:
> Cic contactor mang ky hiéu nay dudc st dung khéi dong, phanh ngugc, ddo chiéu quay
dong co mdot chiéu kich tir ndi ti€p. Thdi hiing clia mach phu tdi nhd hon hay bing 7.5

ms.
> Khi cic ti€p di€m d6ng kin mach hinh thanh dong dién dinh c6 gid tri 2,5 1an Idm dong
ca.

> Khi céc ti€p diém cda contactor ngit mach, cit dong dién c6 gid tri 16n khodng gia tri
dong dién dinh néu trén; lic d6 dién 4p xudt hién giita hai cyc cda ti€p diém 16n bing
mic dién 4p ngudn cung cip. Su ngit mach x4y ra khé khin.

>

5.2. KHOI PONG TU
5.2.1. Khai Quat va Cong Dung

> Khdi dong tir 12 mot loai khi cu dién diung d€ diéu khién tir xa viéc déng —ngit, ddo
chiéu va bdo vé qud tai (néu c6 1ip thém role nhiét) cic dong cd KPB 3Fa rdto 16ng
séc.

> Khéi dong tir c6 mot contactor goi 12 khdi dong tir don thudng d€ déng-ngit dong cd
dién. Khdi dong tlr c6 hai contactor goi la khgi dong tir kép diing d€ thay ddi chiéu quay
clia dong co goi 1a khdi dong tir ddo chiéu. Mudn bdo vé ngin mach phdi 1ip thém cau
chi.
5.2.2. Cc Yéu Ciu K¥ Thuét

> DPong co dién KPB 3Fa c6 thé 1am viéc lién tuc dude hay khong tuy thudc vio mic do
tin cay cda khéi dong tr. Do d6 khdi dong tir cAn phdi théa min cdc yéu ciu ky thuat

Ti€p diém c6 d6 bén chiu mai mon cao.
Khé ning dong — cit cao.

Thao tdc déng — cit dit khodt.

Tiéu thu cong suit it nhat.

++++§
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- Bédo vé dong co khong bi qua tdi lau dai ( ¢6 role nhiét).
- Théa diéu kién khdi dong ( dong dién khdi dong tir 5 d&€n 7 1an dong dién dinh
muc).

*

5.2.3. Két Ciu va Nguyén Ly Hoat Dong

1. Khéi dong tir thwong dwoe phan chia theo
bién dp dinh mitc ctia cudn day hit: 36V, 127V, 220V, 380V, 500V.
K&t cAu bio vé chdng cic tic dong bdi moi trudng: hd, bdo vé, chdng bui, nudc, nd...
Kh3 ning 1am bi€n ddi chiéu quay dong co dién: khong ddo chiéu quay va ddo chiéu
quay.
> S8 lugng va loai ti€p di€m: thudng hd, thudng déng.

Y V VY

2. Nouvyén ly hoat dong cua khéi dong tiwr
o Khéi dong tir don va hai niit nhin:

» Khi cung cap dién 4p cho cudn diay bing nhan nit khdi dong M, cudn day contactor c6 dién hit
16i thép di dong va mach tir khép kin lai; 1am déng cic ti€p di€m chinh d€ khdi dong d/co va
déng ti€p dém phu thudng hd d€ duy tri mach diéu khién khi budng tay khdi niit nhan. Khi nhan
nit dirng D, khdi dong tir bi ngit dién, dudi tic dung ctia luc 10 xo nén lam phin 15i tir di dong
trd vé vi tri ban dau; cdc ti€p di€m trd vé trang thdi thudng hd. B/cd dirng hoat dong. Khi c6 sy
¢6 qud tai d/co, role nhiét sé thao tdc 1am ngit mach dién cudn day, do d6 ngit khdi dong tir va
ding d/ca.

[ w ]
’ e . P

v Khéi dong tir ddo chiéu va ba niit nhdn:

o%

e

% Khdi dong tir ddo chiéu va ba niit nhdn:

> Khi nhan nit nhan Mr, cudn diy contactor T c¢6 dién hiit 16i thép di dong va mach tir
khép kin lai; 1am déng cdc ti€p di€m chinh T d€ khdi dong dong co quay theo chiéu
thuin va déng ti€p dé€m phu thudng hd T dé€ duy tri mach diéu khién khi buong tay khéi
nit nhan khéi dong Mr .

> DéE dio chiéu quay dong co, ta nhan nit nhdn My cudn diy contactor T mat dién, cudn
day contactor N c6 dién hiit 16i thép di dong va mach tr khép kin lai; lam déng cdc ti€p
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YV V V

di€m chinh N, lic nay trén mach ddng luc ddo hai diy trong ba pha dién lam cho dong
co dio chiéu quay ngudc lai va ti€p dé€m phu thudng hd N d€ duy tri mach diéu khién
khi budng tay khdi nit nhan khdi dong M .

Qud trinh ddo chiéu quay dudc ldp lai nhu trén.

Khi nhan nit ditng D, kh&i dong tir N ( hodc T ) bi ngét dién, dong co dirng hoat dong.
Khi ¢6 su c6 qud tdi dong cd, role nhiét sé thao tdc 1am ngdt mach dién cudn day, do d6
ciing ngit khdi dong tir va dirng dong co dién.

S db trén c6 thé thyc hién ci khéa lién dong dién bing céc ti€p di€m phu thudng déng
ctia ban than hai khdi dong tir nay.

5.2.4. Lwa Chon va Lip Dit Khéi Pong Tir

>

Hién nay & nu6c ta, dong co khong ddng bo ba pha rdto 16ng séc c6 cong sudt tir 0,6 dén
100KW dugc st dung rong rii. P diéu khién van hanh ching, ta thudng ding khdi
dong tir. Vi vay d€ thuan Idi cho viéc lya chon khdi dong tir, nha sdn xui't thudng khong
nhitng chi cho cudng dd dong dién suit dinh mifc ma con cho cd cong sudt ciia dong co
dién ma khGi dong tir phuc vu Gng vdi cdc dién ap khdc nhau.
D€ khdi dong tir 1am viéc tin cdy, khi lip dit cAn phai bit chit ciing khdi dong tir trén
mot mit thing ditng ( dd nghiéng cho phép so véi truc thing ditng + 5°), khong cho phép
bdi md vao cdc ti€p di€m va cdc bd phan dong. Sau khi 1dp dit khdi dong tir va trude khi
van hanh, phdi kiém tra:

+ Cho cic bd phan dong chuyén dong bing tay khong bi ket, vudng.
Pién 4p diéu khién phdi phu hop dién 4p dinh mifc clia cudn day.
Cic ti€p diém phai ti€p xiic déu va tot.
Ciac day ddu dién phdi theo diing so b diéu khién.
Role nhiét phai dit & nic dong dién thich hop.
Khi 1ip dit khéi dong tir can dit kém theo cAu chi bdo vé.

-+ F F #
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CHUONG VI: RO LE PIEU KHIEN VA BAO Vi

6.1. KHAI QUAT VA PHAN LOAI
> Ro-le 12 loai khi cu dién diing d€ ty dong déng cit mach diéu khién , bdo vé va diéu
khién sy 1am viéc cia mach dién.
» C6 nhiéu cdch phin loai ro le:
*  Phdn loai theo nguyén Iy lam viéc co:
- Ro-le dién tur.
- Ro-le dién dong.
- Ro-le tir dién.
- Ro-le cam ng.
- R0o-le nhiét.
- Ro-le ban din va vi mach
* Phan loai theo vai tro va dai luong tdc dong ciia ro-le co:
- Ro-le trung gian.
- Ro-le thoi gian.
- Ro-le nhiét.
- Ro-le tdc do.
- Ro-le dong dién.
- Ro-le dién 4p.
- R0-le cong suat.
- Ro-le tdng trd.
- Ro-le tan so6...
*  Phdn loai theo dong dién co:
- Ro-le dong dién mot chiéu.
- Ro-le dong dién xoay chiéu.
* Phan loai theo gid tri va chiéu ciia dai luong di vao ro-le:
- Ro-le cuc dai.
- Ro-le cuc tiéu.
- Ro-le sai léch.
- Ro-le huéng...

6.2. MOT SO LOAI RO LE THONG DUNG
6.2.1. Ro le trung gian:
1. Khdi niém va ciu tao

> Ro-le trung gian 1a mot khi cu dién dung trong linh vuc diéu khién ty ddng, co ciu kiéu
dién tir. Ro-le trung gian déng vai tro diéu khi€n trung gian giita cdc thi€t bi diéu khién
(contactor, rd-le thoi gian...).
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> Ro-le trung gian gdm: mach tif cia nam chadm dién, hé thong ti€p di€ém chiu dong dién
nhd (< 5A), v bdo vé va cdc chan ra ti€p di€m.
2. Nquyén Iy hoat dong

» Nguyén ly hoat dong cua rd-le trung gian tudng ty nhu nguyén 1y hoat dong cua
contactor. Khi cAp dién 4p bing gi4 tri dién 4p dinh mic vao hai ddu cudn diy cia rd-le
trung gian (ghi trén nhin), luc dién tr hiat mach tir kin lai, hé thong ti€p di€m chuyén
ddi trang thdi va duy tri trang thdi nay (ti€p diém thudng déng hd ra, ti€p di€m thudng
hd déng lai). Khi ngung cAp ngudn, mach tir hd, hé thong ti€p di€m tré vé trang thai ban
dau.

> Diém khdc biét gifta contactor va rd-le c6 thé tém lugc nhu sau:

+  Trong ro-le ta chi cé duy nhdt mét loai tiép diém co khd ndng tdi dong dién nhd, sit
dung cho mach diéu khién (tiép diém phu).

* Trong ro-le ta ciing cé cdc loai tiép diém thuong dong va tiép diém thuong hé, tuy
nhién cdc tiép diém khéng cé buong ddp hé quang (khdc vdi hé thong tiép diém
chinh trong contactor hay CB).

* Cdc ky hiéu diing cho ro-le trung gian:

* Trong qud trinh ldp rdp cdc mach diéu khién diing ro-le hay trong mot s6” mach
dién tit trong cong nghiép, ta thuong gdp cdc ky hiéu sau day:

s Ky hi¢u SPDT:

> Ky hiéu nay dugc viét tit tr thuat ngit SINGLE POLE DOUBLE THROW, rd-le mang
ky hiéu nay c6 mot cip ti€p di€m, gdm ti€p di€m thudng déng va thudng hd, cip ti€p
di€m nay c6 mot dau chung.

% Ky hiéu DPDT:
> Ky hiéu nay dugc viét tit tir thuat ngt DOUBLE POLE DOUBLE THROW, ro-le mang
ky hiéu nay gdm c6 hai cip ti€p di€m . Mdi cip ti€p di€m gém ti€p di€m thudng déng
va thudng hd, cip ti€p di€m nay c6 mot diu chung.
% Ky hiéu SPST:
> Ky hiéu ndy dugc viét tit tr thuat ngit SINGLE POLE SINGLE THROW, ro-le mang
ky hiéu nay gébm c6 mdt ti€p di€m thudng hd.

49



GT : Khi Cu Dién

% Ky hiéu DPST:

>

Ky hiéu nay dugc viét tit tr thuat ngt DOUBLE POLE SINGLE THROW, ro-le mang
ky hiéu nay gdbm c6 hai ti€p diém thudng hd.

(e BEN BY) RN

Ngoai ra, cdc rd-le khi dugc 1ip ghép trong ti diéu khién thudng dugc 1ip trén cac d€ chan ra. Ty
theo s6 lugng chin ra ta c6 cc ki€u khac nhau: d€ 8 chian, d& 11 chan, d€ 14 chan...

6.2.2. Ro Le Thoi Gian

1. Khii niém va ciu tao
> Ro-le thdi gian 13 mot khi cu dién dung trong linh vic diéu khién ty dong, vdi vai trd
diéu khién trung gian giita cdc thi€t bi diéu khién theo thdi gian dinh trudc.
> Ro-le trung gian gdm: mach tif cila nam chim dién, bo dinh thdi gian 1am bing linh kién
dién ti, hé thong ti€p diém chiu dong dién nhd (< 5A), vé bdo vé va cdc chin ra ti€p
diém.
> Tuy theo yéu ciu st dung khi l1ip rdp hé thong mach diéu khién truyén dong, ta cé hai
loai ro-le thdi gian: ro-le thdi gian ON DELAY, ro-le thdi gian OFF DELAY.
2. Ro le thoi gian ON DELAY:
> Ky hiéu: TR TR
» Cudn day ro-le thoi gian: hodc
> Dién 4p dit vao hai diu cudon diy ro-le thdi gian dugc ghi trén nhin, thong thudng :

110V, 220V...
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> Hé thong ti€p diém:

> Tiép diém tic dong khong tinh thdi gian: ti€p diém nay hoat dong tuong ty cic ti€p di€m
cla ro-le trung gian.

TR
i N

TR
+  Thudng dong : hodc H
RO TR
+ Thudnghd : hogc |
TR
> Tiép diém tiac dong c6 tinh thdi gian: _\,Q_ JIRI:
> Tiép di€ém thudng md ,d6ng chAm, md nhanh: hodc
> jl TR TR
> Tiép diém thudng d6ng ,mS cham , d6ng nhanh: hodc _-I-I—T

3. Nguyén Iy hoat dong:

> Khi cdp ngudn vio cudn diy cla ro-le thdi gian ON DELAY, cic ti€p diém tic dong
khong tinh thdi gian chuyén ddi trang thai tic thdi (thudng déng hd ra, thudng hd déng
lai), cdc ti€p di€m tdc dong c6 tinh thdi gian khong d6i. Sau khodng thdi gian dd dinh
trudc, cic ti€p di€m tic dong c6 tinh thdi gian s& chuyén trang thdi va duy tri trang thai
nay.

> Khi ngung cip ngudn vao cudn diy, tit cd cic ti€p di€m tic thsi trd vé trang thdi ban
dau.

Sau day la s¢ dd chin clia ro-le thdi gian ON DELAY:

— A2 ]

_‘ .—

0 &>

| 5 source «——1
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4. Ro le thoi gian OFF DELAY:

Hinh dang cu th€ ciia ro-le thdi gian ON DELAY dugc phé bién:

S1¢an
ANLY

FUIXER RELAY
" OTFR-N -

Bl OFF DELAY TIf4ER o4
TYPI ATF-N -x
| Voo

ah. T CLCTaCwIER €

» Ky hiéu: R R
g g o AL
» Cudn day ro-le thoi gian: hodc
> Dién 4p dit vao hai diu cudn diy ro-le thdi gian dugc ghi trén nhin, thong thudng :
110V, 220V...
> Hé thong ti€p diém:
> Tiép diém tic dong khong tinh thdi gian: ti€p diém nay hoat dong tuong ti cic ti€p di€m
cla ro-le trung gian. TR TR
+  Thudng déng: ~— hoiic ==
TR
+  Thudnghd ___ hoic TR
> Ti€p diém tic dong cé tinh thdi gian:
TR
- N
» Tiép di€m thudng md, déng nhanh, md chim: — hoidc _l |—T
>

Ti€p di€m thudng déng, mS nhanh, déng cham: :ICI TR hodc _—lTﬁ—_)

5. Nguyén ly hoat dong:

>

>

Khi cAp ngudn vao cudn diy cia rd-le thdi gian OFF DELAY, céc ti€p diém tic dong titc
thoi va duy tri trang thdi nay.

Khi ngung cip ngudn vao cudn diy, td't cd cdc ti€p di€ém tdc dong khong tinh thdi gian
trg vé trang thdi ban ddu. Ti€p sau d6 mot khodng thdi gian di dinh trudc, cic ti€p di€ém
tdc dong c6 tinh thdi gian s& chuyén vé trang thdi ban dau.
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Sau day la s¢ dd chan ctia ro-le thdi gian OFF DELAY:

St 242

_‘ .—

0 &>

[ 5 source «——1

Hinh dang cu thé ciia ro-le thdi gian OFF DELAY dugc phé bién:

& P
ANLY :ﬂ%‘:
| OFF DELAY RELAY  /n1,

| TYBE TRF ;;E,Lp-

1 -1?'l i

I ygLra A
FREQ. SO/E0Hz )

[ONTACTS  DPOT 5A. . .13%
(IFF CELAY TIHE ms.

GHLY FLTCTRCMICS T
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6.2.3. Ro le Nhiét (ORL)
1. Khai niém va ciu tao

> Ro-le nhiét 12 mot loai khi cu dé bdo vé dong cd va mach dién khi c6 su c6 qud tdi. Ro-
le nhiét khong tdc dong tic thdi theo tri s6 dong dién vi né c6 quan tinh nhiét 16n, phai
c6 thoi gian phdt néng, do d6 né lam viéc c6 thdi gian i vai gidy d€n vai phit.

10 11

;]
it ]

R

]
E R
chahtttad

A

e

5

P

4

T

e
s
e

i

Khi ro-le nhiét tac dong

> Phin tif phdt néng 1 duge dau ndi ti€p v6i mach dong luyc bdi vit 2 va 6m phién ludng
kim 3. Vit 6 trén gid nhua cich dién 5 ding d€ diéu chinh mic dd uén cong dau tu do
clia phi€n 3. Gid 5 xoay quanh truc 4, tlly theo tri s6 dong dién chay qua phin t& phat
néng ma phi€n ludng kim cong nhiéu hay it, @iy vao vit 6 lam xoay gid 5 d€ m3 ngam
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don bay 9. Nhd tic dung 16 xo 8, ddy don bdy 9 xoay quanh truc 7 ngugc chiéu kim dong
hd 1am md ti€p diém dong 11 khdi ti€p di€m tinh 12. Nit nhan 10 dé reset rd-le nhiét vé
vi tri ban dau sau khi phi€n ludng kim ngudi trd vé vi tri ban dau.

2. Nguyén Iy hoat dong:

» Nguyén ly chung cta ro-le nhiét 1a dua trén cd sG tdc dung nhiét cia dong dién lam
gian nd phi€n kim loai kép. Phi€n kim loai kép gdm hai 14 kim loai c6 hé s& gidn né
khdc nhau (hé s& gidn nd hon kém nhau 20 1an) ghép chit v6i nhau thanh mot phién
bing phuong phdp cdn néng hoic han . Khi c6 dong dién qud tdi di qua, phi&€n ludng kim
dugc dot néng, udn cong vé phia kim loai c6 hé s6 gidn nd bé, ddy cin gat lam 10 xo co
lai va chuyén ddi hé thong ti€p di€m phu.

> DE& ro-le nhiét lam viéc trd lai, phdi dgi phi€n kim loai nguodi va kéo can reset clia ro-le
nhiét. Ky hiéu

Phién ludne kim nhiét

Ti€p di€m chinh

. 0 OL
Ti€p di€m phu: T~ JQ L

3. Phan loai Ro le nhiét:

Theo két cau: ro-le nhiét chia thanh hai loai: ki€u hé va ki€u kin.

Theo yéu ciu sif dung: loai mdt cuc va hai cuc.

> Theo phuong thitc d6t néng:

>

>
*
*
*

Dot néng truc tiép: dong dién di qua tryc ti€p tAm kim loai kép. Loai ndy c6 ciu
tao don gidn, nhung khi thay d6i dong dién dinh muc phdi thay ddi tim kim loai
kép, loai nay khong tién dung.

Dot néng gidn tiép: dong dién di qua phan tir d6t ndng doc 1ap, nhiét lugn tod ra
gidn ti€p 1am tAm kim loai cong 1&én. Loai ndy c6 utr di€ém 12 mudn thay ddi dong
dién dinh mtc ta chi cAn thay d6i phin t& d6t néng. Khuyét diém cda loai nay la
khi ¢6 qud tdi 16n, phdn ti d6t néng c6 thé dat d€n nhiét @6 khd cao nhung vi
khong khi truyén nhiét kém, nén tAm kim loai chua kip tic dong ma phan t dot
nong da bi chdy dut.

Dot néng hdn hop: loai nay tuong ddi tdt vi vira dot truc ti€p vira dot gidn ti€p. N6
c6 tinh 6n dinh nhiét tuong ddi cao va c6 thé 1am viéc & bodi sd qud tai 16n.

4. Chon lwa Ro le nhiét:

» DBic tinh ¢d ban cua rd-le nhiét 1a quan hé gitra dong dién phu tdi chay qua va thdi gian
tdc dong clia né (goi l1a dic tinh thdi gian — dong dién, A-s). Mit khac, d€ ddm bio yéu
cAu giit dugc tudi tho 1au dai clia thi€t bi theo diing s& liéu ky thuit dd cho cda nha sin
Xui't, cdc doi tugng bdo vé cling cAn dic tinh thdi gian - dong dién.
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> Lua chon diing ro-le nhiét 1 sao cho dudng dic tinh A-s clia ro-le gan sat dudng dic tinh
A-s clia ddi tugng cAn bdo vé. N&u chon thap qué s& khong tin dung dudc cong sudt clia
dong co dién, chon cao qud s& 1am gidm tudi tho clia thi€t bi can bdo vé.

> Trong thuc t&, cdch lyc chong phit hdp 1a chon dong dién dinh mifc cla ro-le nhiét bing
dong dién dinh mifc cla d/cd dién cin bdo vé, ro-le sé tic dong & gid tri (1,2+1,3) Lam.
Bén canh, ch€ do 1am viéc clia phu tdi va nhiét do moi trudng xung quanh phai dudc
xem xét.

Ro'le nhiét cia hang Merlin gerin

Chinh dong ctia Role nhiét

Ch€ do6 Auto/ Hand (A/H)

" wy i 2
NC (Normal Close) : ti€p di€m phu thudng dong.

6.2.4. Ro le Dong Dién:

> Diing d€ bdo vé qud tai va ngidn mach.

> Cudn day hit cé it vong va quin biing didy to mic ndi ti€p v6i mach dién cin bio veé,
thi€t bi thudng déng ngit trén mach diéu khién.

> Khi dong dién dong co ting 16n dén tri s8 tdc dong cla ro-le, lyc hiit nam chim thing luc
can 10 xo lam md ti€p diém cia nd, ngit mach dién diéu khién qua cong tic to K, md
céc ti€p diém cla né tach dong co ra khdi ludi.

|

RD; RD» K RN1,2
(Rale b M 1L L
00—

dong di€n )

ip

6.2.5. Ro le Pién ap:

> Dung d€ b3o vé sut 4p mach dién.
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> Cudn day hit quan bing diy nhd nhiéu vong mic song song v6i mach dién can bio vé.
Khi dién 4p binh thudng, ro-le tic dong s& 1am néng ti€p diém cda né. Khi dién dp sut
thap dudi mic quy dinh, lyc 10 xo thing lyc hiit cia nam chAm va mé ti€p di€m.
6.2.6. Ro Le Van Téc:

Thanh dan

A N LR
Cau ti€p di€m

Tié€p diém

> Lam viéc theo nguyén tic phdn tng dién tr dudc dung trong cdc mach thing clia dong
co

> Ro-le dugc mic dong truc v6i dong cd va mach diéu khién. Khi dudc quay, nam chidm
vinh cltu quay theo. T trudng clia né quét 1én cdc thanh din sé& sinh ra suit dién dong
va dong dién cdm ¢ng. Dong dién nay ndm trong tlr trudng s€ sinh ra lyc dién tir 1am cho
phin tng quay, di chuyén can ti€p di€ém dén dong ti€p di€m cta né. Khi tdc do dong co
gidm nhé gin bing khong, lyc dién tir y&u di, trong lugng can ti€p diém dua né vé vi tri
cii va md ti€p di€m cia né.

> Ro-le van toc thudng diing trong cdc mach diéu khi€n him ngugc dong co.
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CHUGNG VII: CAM BIEN

7.1. Khai Quat:

LA thiét bi nhan biét su thay déi clia cdc dai luong vat 1y nhu: Miic cao, thap clia nguon
nudc, dién ap, dong dién, nhiét do, toc do, luu lwong dong chay, ap xuit. .v.v va bi€n chiing
thanh cdc tin hiéu diéu khién ctia d6i tuong can khong ché hodc diéu khién.

Vi du: Ro le phao.

Phao la chi tiét cam nhan mic nudc

Lo xo Ia chi ti€t bién cam nhan mitc nudc cua phao thanh Iénh déng hay md ti€p diém
7.2. Cam Bién Tiém Can Cam tng Tu.

Hinh 7.1 minh hoa cho nguyén 1y 1am viéc ctia cdm bi€n tiém cin cdm Gng tir.

Vat cam bién

RN1,2

Hinh 7.1

T trudng do cudn diay cdm bién thay ddi khi tuong tac véi vat thé bing kim loai. Do dé,
loai cam bién nay chi phat hién cac vat thé biang kim loai.

Pic diém:

Phat hién vat khdng can ti€p xiic.

Pau cdm bi€n nhd, c6 thé 13p dit & nhiéu noi.

T6c do dap ¢ng nhanh.

Lam viéc trong moi trudng khic nghiét.

Lam viéc trén nguyén 1y cdm ng tir, do d6 dé bi 4nh hudng bdi tif trudng ky sinh.

¢ P ¢ P PP

Ngudn nudi cdm bi€n 12 ngudn mot chiéu, dién 4p tir 10 + 30 VDC, dau ra cdm bién
chiu dong dién nhd (t6i da 200mA), do d6 thudng dau ndi qua céc thiét bi trung gian.

Hinh 7.2 12 hinh 4nh mot s8 loai cdm bién tir.
&
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7.3. Cam Bién Quang.
7.3.1. Nguyén ly hoat dong :

Khi chi€u mdt ngudn sang thich hgp vao cdm bi€n, tinh chit din dién clia cAm bié€n thay
ddi, 1am mach tin hiéu cdm bié€n thay ddi theo. Nhu vdy thong tin tif 4nh sing dugc chuyén
thanh thong tin tin hi¢u dié€n.

Hinh 7.3 minh hoa nguyén ly 1am viéc clia cAm bi&€n quang.

LED

v

PAau thu

Photo-transistor
Hinh 7.3

Pau phdt cia cdm bi€n phat ra mot ngudn sdng vé phia trudc. N&u c6 vit thé che chin,
ngudn sang nay tic dong Ién vat thé va phan xa ngudc lai diu thu, ddu thu nhan tin hiéu dnh sing
nay va chuyén thanh tin hiéu dién. Tuy theo lugng dnh sidng chuyén vé, ma chuyén thanh tin hiéu
dién 4p hay dong dién va khuyé&ch dai thanh tin hiéu ra.(Hinh 5.4)

4 Dbién ap
4 DPién ap
.4
pressssanesKennnns Ve pouGing
N
Cuong do sang Cuong dd sang

Lugng danh siang nhian vé dugc chuyén thanh
tin hiéu dién ap hodc dong dién, sau d6 dugc
khuyé&t dai.

C4am bién sé xuat tin hiéu ra bio cé
vat né€u tin hiéu dién ap 16n hon mifc

uong.
Hinh 7.4 Henne
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7.3.2. So d6 ndi day cam bién quang :
- Cam bién quang thu phat chung :

Sensor |—_ Be : Mau xanh, néi 0 VDC

- Cam bién quang thu phat riéng :

R : Mau dé, ndi + (10 + 30) VDC

Bn : Mau nau, ngo ra cua tin hi¢u cam bién

Mau do : R

=) =)

Mau den : Bl

— R : Mau do.
— Bk : Mau den.

— Y : Mau vang

Piu Pau thu

Bk : Pau day mau den, ni v6i nguén 0 VDC.

Y : PBau day mau vang, ngd ra tin hiéu cam bién pnp.
e W : Dau day mau trang, ngd ra tin hi¢u cam bién npn.

R : Pau day mau do6, ndi véi ngudn duong 10 + 30 VDC.

— W Mau trang.
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CHUONG VIII: KHI CU PIEN AP CAO

8.1. KHAI QUAT

>
>

Trong diéu kién van hanh, cdc khi cu dién c6 thé 1am viéc & cdc ché& do sau :

Ché& dd 1am viéc 1au dai : trong ch&€ d6 nay cdc khi cu dién s& 1am viéc tin ciy néu chiing
dudc chon ding dién 4p va dong di€n dinh muc.

Ché& d6 1am viéc qud tdi : trong ché d6 nay dong dién qua khi cu dién s& 16n hon dong
dién dinh mdc, ching chi lam viéc tin cdy khi thsi gian dong dién ting cao chay qua
ching khong qua thdi gian cho phép clia tirng thi€t bi.

Ché& d6 lam viéc ngén mach : khi cu s& ddm bédo sy lam viéc tin cdy n€u trong qud trinh
lya chon chi y cdc diéu kién 6n dinh nhiét va &n dinh

8.2. NHUNG PIEU KIEN CHUNG PE LUA CHON THIET BI PIEN VA CAC PHAN TU DAN PIEN:
% Chon Theo Diéu Kién Lam Viéc Lau Ddi

a. Chon theo dién ap dinh mirc:

» Dién dp dinh mic cta khi cu dién dudc ghi trén nhidn hay 1y lich mdy, pht hgp véi do
céch dién clia n6. Ngoai ra, khi thi€t k&€ ché tao cdc khi cu dién déu c6 dd du trir @6 bén
vé dién nén cho phép chiing 1am viéc 1au dai khong han ch& véi dién 4p cao hon dinh
muc 10 — 15% va goi la dién dp lam viéc cuc dai cia khi cu dién. Do vay khi chon khi
cu dién phdi thda min diéu kién dién 4p sau:

Udmkcp + AUdamkep = Udm mang +AU mang

Udmkcp : dién dp dinh muc cta khi cu dién.

AUdmkcp do6 ting dién dp cho phép ctia khi cu dién.

Udmmang dién 4p dinh mic ciia mang dién ndi thi€t bi va khi cu dién lam viéc.

AU mang dd 1éch dién ap c6 thé cia mang, so v6i Udm trong diéu kién van hanh.

b. Chon theo dong dién dinh mirc

> Dong dién dinh mic ctia khi cu dién I do nha mdy ché tao cho sdn va chinh 1a dong dién
di qua khi cu dién trong thdi gian khong han ch€ véi nhiét do mdi trudng xung quanh 1
dinh mitc. Chon thiét bi khi cu dién , ta phdi ddm bdo cho dong dién dinh mic clia n6 16n
hon hay bing dong dién lam viéc cuc dai clia mach dién I tic 1a:

I amkea > T v max

» Dong dién lam viéc cuc dai cia mach dugc tinh nhu sau:

> Luc cdt mot trong hai dudng diy 1am viéc song song, dudng diy con lai phdi gdnh tdan
bd phu tai.

> D061 véi mach mdy bi€n 4p : ta tinh khi mdy bi€n 4p st dung kha niing qud tdi cda no.

> D0 véi dudng day cdap khdng c6 dy trif : tinh khi st dung kha niing qu4 tai cua no.

> D06 v6i thanh g6p nha mdy dién, tram bién 4p, cdc thanh din mach phian doan va cédc

mach ndi khi cu dién: tinh trong diéu kién van hanh xau nhat.
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> D3&i v6i mdy phdt dién: tinh biing 1.05 1an dong dién dinh mic clia né; vi may phat dién
chi cho phép qu4 ti vé dong dién d&n 5%.

» Ngoaira con kiém tra luc dién dong va ki€m tra 6n dinh nhiét.

8.3. CAC KHI CU PIEN AP CAO CO BAN
8.3.1. May Ciit
1. Khai niém:

> Mdy cit dién 4p cao la thi€t bi dién chuyén ding d€ déng ngit mach dién xoay chiéu &
tat cd cdac ch&€ do van hanh c6 thé c6 : d6ng ngit dong dién dinh mitc, dong dién ngin
mach ; dong dién khong t3i ... Mdy cit 1a loai thi€t bi déng cit lam viéc tin ciy song gid
thanh cao nén mdy cit chi dudc diing & nhitng noi quan trong.

2. Phén loai may cit:

> Thong thudng mdy cit dugc phin loai theo phuong phdp dap tit hd quang, theo dang
céch dién clia phan din dién, theo k&t cAu clia budng dap hd quang.

> Dua vao dang cdch dién clia cdc phadn din dién, mady cit dugc phan thanh:

> M4y citnhiéu dau : giita cdc thanh phian din dién dudc cdch dién bing diu mdy bi€n 4p
va hd quang sinh ra khi cit mdy cit cling dugc dap tic bing dau bi&n 4p.

> M4y cit it ddu : gifta cdc thanh phan din dién dudc cdch dién biing cdch dién rin va hd

quang sinh ra khi cdt mdy cit cling dugc dap tit bing dau bi€n 4p.

Mady cit khong khi.

Mady cit dién ti.

» M4y cidt chan khong.

Y VY

3. Cac thong s6 co ban ciia may cit:

> Dong dién cdt dinh mitc : 1a dong dién 16n nhat ma may cit c6 thé cit mot cach tin ciy &
dién 4p phuc hdi gitra hai ti€p diém ctia mdy cit bing dién 4p dinh mifc cia mach dién.

> Cong sudt cit dinh mdc clia mdy cit ba pha :

Sdm :\/§ X Udm X Idm
Trong do : Udm : 12 dién 4p dinh murc ctia hé thong (V)
| am : 12 dOng dién cdt dinh mifc (A)

> Thoi gian cdt ciia mdy cdt : thdi gian nay dudc tinh tif thi di€m dua tin hiéu cit mdy cit
dén thdi diém hd quang dudc dap tit § tdt ca cdc cuc. N6 bao gdm thdi gian cit riéng
clia mdy cit va thdi gian chdy hd quang.

> Dong dién déng dinh miic : diy 1a gid tri xung kich 16n nh4t ctia dong dién ngin mach
ma mdy cit c6 thé déng mot cdch thanh cong ma ti€p diém clia né khong bi han dinh va
khong bi cac hu hong khédc trong trudng hgp dong lip lai. Dong dién nay dugc xac dinh
bing gid tri hiéu dung clia dong dién xung kich khi x4y ra ngén mach.

> Thoi gian déng mdy cdt : 1a thdi gian khi dua tin hiéu déng mdy cit cho t6i khi hdan tat
dong tdc déng mivy cit.
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4. Lwa chon va kiém tra may cit dién cao ap (1000V)

> Miy cit dién dugc chon theo dién 4p dinh mic, loai may cit, ki€m tra 6n dinh dong, 6n
dinh nhiét va khd niing cit trong tinh trang ngdn mach.

8.3.2. Dao Cach Ly:
1. Khai niém:

» Dao cich ly la mot loai khi cu dién dung dé tao mot khdéang hd cdch dién dugc trong
thiy gitta bd phan dang mang dong dién va bo phin cit dién nhim muc dich ddm bdo an
toan, khi€n cho nhan vién stra chita thi€t bi dién an tAm khi 1am viéc.

> Dao cich ly khong c6 bd phan dip tit hd quang nén khong thé cit dude dong dién 16n

2. Phén loai :

> Theo yéu cau st dung, dao cdch ly c6 hai loai
+  Dao cdch ly mot pha.
£  Dao cdch ly ba pha.

» Theo vi tri st dung, dao cdch ly ¢6 hai loai:

+  Dao cdchly dit trong nha.
+  Dao cdch ly dit ngdai troi.
3. Lwa chon va kiém tra dao cich ly

» Dao cich ly dudc chon theo diéu kién dinh mic, ching dudc kiém tra theo diéu kién 8n
dinh luc dién dong va &n dinh nhiét.

8.3.3. CAu Chi Cao Ap:
1. Khai niém:

> CAu chi 12 mot khi cu dién diung dé b3do vé mach dién khi qué tai hay ngin mach. ThJi
gian cit mach cda ciu chi phu thudc nhiéu vao vat liéu 1am day chdy. Ddy chdy clia cau
chi 1am bing chi, hgp kim véi thi€c c6 nhiét d néng chdy tuong d6i thap,dién trd suat
tuong doi 16n.Do vay loai day chdy nay thudng ché tao c6 ti€t dién I6n va thich hdp véi
dién 4p nhd hon 300V ddi vdi dién dp cao hon (1000 v): khong thé dung diy chdy c6
ti€c dién 16n dugc vi lic néng chdy, lugng kim loai tda ra 16n. Khé khin cho viéc dap tit
hd quang ; do d6 & dién 4p nay thudng dung diy chdy bing dong, bac, cé dién trd suit
bé, nhiét @0 nong  chay cao.

2. Day chdy:

> Thanh phan chinh clia cau chi 1a diy chdy. Day chdy c6 kich thudc va vat liéu khic
nhau, dudc xdc dinh bing dic tuyén dong dién — thdi gian . Song song véi diy chdy la
mot sdi day cing ra d€ triét tiéu sy kéo cing clia didy chdy. P€ ting cudng kha ning dip
hd quang sinh ra khi day chdy bi dit vd bdo ddm an tdan cho ngudi van hanh ciing nhu
céc thi€t bi khdc & xung quanh trong ciu chi thudng chén day cdc thach anh. Cédc thach
anh c6 tic dung phan chia nhd hd quang. V4 ciu chi c6 thé lam bing chit xenluyld.
Nhiét @6 cao clia hd quang s& 1am cho xenluyld bdc hdi giy 4p sudt 16n d€ nhanh chéng
dap tit hd quang.
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3. Phan loai cau chi:

> Tuy theo chifc ning cia mdi loai cAu chi ma ta c6 thé phan nhu sau :

> CAu chi tu rdi (fuse cut out: FCO) : hoat dong theo nguyén tic "rdi" do mot ddy chi dudgc
ndi lién k&t & hai diu. Viéc dap tit hd quang chi y&u dwa vao 6ng phu bén ngodai diy
chi. Ngoai nhiém vu bdo vé& qud tai va ngdn mach ciu chi ty roi con c6 nhiém vu cdch ly
dudng day bi sy co .

> CAu chi chan khong: 1 loai cAu chi ma day chdy dudc dit trong mdi trudng chian khong.
Cau chi chan khong c6 thé dugc 1dp & bén trén hoic dudi dau.

» CAu chi han dong : chic ning chinh 12 han ch& tic dong clia dong dién su cb c6 thé c6
d6i véi nhitng thi€t bi dugc né bdo vé.

4. Lwa chon va kiém tra ciu chi:

> CAu chi dugc chon theo dién 4p dinh mitc, dong dién dinh mic va dong dién cit dinh
mic ( hay cong sudt cit dinh mitc). Ngoai ra, cAn chd y vi trf dit cau chi (trong nha hay
ngoai trdi.)
8.3.4. Lwa Chon va Kiém Tra May Bién Dong BI

> Mady bién dong c6 nhiém vu bi€n d6i dong dién tir tri s6 16n xudng tri s6 nhd dé€ cung
cap cho cdc dung cu do ludng, bdo vé rdle va ty dong ho4.

» Thudng lam bi€n dong 12 5A (trudng hgp dic biét c6 thé 1a 1A hodc 10A) du dong dién sd
cAp c6 thé bing bao nhiéu.

> Nguyén ly bi€n dong tuong tu nhu mdy bi€n ap dong luc, nhung né cé dic di€m sau diy

+  Cuon so cAp mic ndi ti€p véi mang dién va c6 s6 vong day rat nhéd (ddi véi dong
dién sd cAp < 600A thi so cap chi c6 1 vong, cudn thit cAp c6 nhi€u vong hon ).
+  Phu tii thit cAp mdy bi€n dong rit nhd, c6 thé xem nhu mdy bi€n dong lam viéc
trong tinh trang ngin mach.
+  Délam viéc an toan cho ngudi van hanh, cudn thi cdp phai duge noi dat.
» Phinloai:
£  Theo s6 vong ctia cudn so cép ta c¢6 loai mot vong va loai nhiéu vong.
+  Theo ldp dit, ta c6 loai xuyén tudng va loai d€ trén gia da.
Uu di€m loai 1 vong két cau don gidn, kich thuc nhd, &n dinh cao.
Nhugc di€ém1 khi dong sd cip nhé thi sai s& 16n.
% Lwa Chon va Kiém Tra

Y VY

K/

Y

Bién dong lua chon theo dién dp, dong dién phu tii phia thi cip, cdp chinh xéc, ki€u
loai.

> May bién dong dugc chon Iwa va ki€m tra theo diéu kién 6n dinh lyc dién dong va 6n
dinh nhiét khi c6 dong dién ngdn mach chay qua.

* Theo dién élp dinh murc . Uam BI > Ugm mang
+  Theo dong dién so cap dinh mirc ; | socip BT > T jvmax
+  Theo phu tai dinh muc & phia thir cdp S2am BI > S 2t
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Trong d6 S : 1a phu tai tinh toan cua cudn day thir cap cua may bin dong trong tinh trang lam viéc
binh thuong, tinh bang VA
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Chwong 9:LAP PAT-VAN HANH-BAO DUONG - KIEM TRA
9.1. PO PIEN TRO CACH PIEN VA TIEU CHUAN KIEM TRA CACH PIEN

>

YV WV V V¥V

A\

Pé 1am viéc an toan lién tuc va dam bao cta céc thiét bi dién, khi cu dién v.v... trudc

tién phu thudc vao trang thai tdt x4u cua dién trd cach dién. Do d6, viéc do dién tr&

cach dién bat budc phai thuc hién ddi voi khi cu dién.

Nguoi ta quy dinh tiéu chuan vé gii han cho phép cua dién trd cach dién, dudi gisi

han do6, khong duoc dung va phai ¢6 bién phap xur ly.

bién tréd cach di¢én mach dong luc, mach nhi thur theo ti€u chuan véi dién ap duoi

1000 V phai thoa man yéu ciu : Red > 0,5 MQ.

Déi v6i khi cu dién dung trong sinh hoat, yéu cau dién tro cach dién cua bdi day véi

vo kim loai : Red > 1 MQ.

Pién tré cach dién cua cudn day cac thiét bj dong cit dién ap thip nhu contactor,

khéi dong tur v.v...dugce do béng mégdm mét can phai dat : Red > 2 MQ.Thuc té,

dién tr¢ cach dién dat trong nha kho rao thi Red >5 MQ.

Dién tré cach dién cia cac thanh dan dugc do bﬁng mégom mét 500 V + 1000 V can

phai dat : Red > 2 MQ.

Dién tr& cach dién cua tat ca mach nhi tht néi chung : Red >2 MQ, do béng megom

mét 500 V + 1000 V.

+  Chiiy : Cac tiéu chuin trén nén dwoc xem la gia tri tham khio.

Dé do dién trd cach dién, ta tién hanh nhu sau :

* Trude tién, xac dinh cach dién cia mach dién ddi véi vo, sau d6 xac dinh cach dién
cua mach nay v&i mach khac v.v...

- Dé kiém tra dién tré cach dién cua cum gém cac khi cu dién da duoc lép dat so voi
mat . Dau tién phai cat dién dé dam bao khi cy, thiét bj dugc do khong con dién ap.
Sau d6 dong tat ca cac thiét bi dé toan b tao thanh mach kin. Khi do Red > 0,5 MQ.

9.2. LAP PAT , KIEM TRA, VAN HANH, BAO QUAN, BAO DUONG CAC KHi
CU PIEN

>

Lép dat, kiém tra khi cu di¢n trong bang dién.

+  Lap dat :Bang dién kiéu ho, kich thude khong 16n ¢6 thé bét truc tiép vao tuong hodc
cOt nha. Bat cach mat nén tir 1,6+-2m.

* Noi san xudt , cac bang di¢én chiéu sang dat cao cach mat nén 1,5+ 1,8m.

+  Khi dat cac thiét bi phan phdi dién ning cho cac noi tiéu thy nhi éu, cic phan xudng,
cac nha cao tang v.v... ta dung tu phan phoi.

+ Kich thudc cac tu tuy theo yéu cau, néu 2 ti dat dbi dién nhau thi khoang céch gitra
chung tir 1+1,6m. Trong ti phan phoi thuong dat thanh dan dién (thanh cai ) bang
dong hoac nhom. Ba pha dugc son ba mau khac nhau thuong 1a :d6 - vang — xanh
tuong ung pha A-B-C .

+  Céc khi cu do dién ddt cach mit nén 1,5+2m.

+ Céc khi cy dong mo mach ha ap thi chiéu cao thich hop dé thao tac nhe nhang cach
mat nén tir 1,4+1,8m
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* Chi y : Khi lap dat chia y cac khoi tiép diém va do kiém tra cach dién.
9.3. MOT VAI HIEN TUQONG HU HONG THONG THUONG VA CACH SUA
CHUA

> Hién tuong hu hong tiép diém :

+  Nguyén nhan
<> Lua chon khong dung cong suat khi cu dién, lyc ép trén cac tiép diém khong
du, gia do tiép diém khong bang phang, bé mat ti€p di€ém bi oxy hod, hau qua
cua viéc xuat hién dong di€n ngan mach modt pha voi “dat “hodc dong ngan
mach hai pha phia sau contactor, khoi dong tir v.v...

+ Bién phdp swra chita :

X Lua chon khi cu ding cong sut, dong dién, dién 4p va ché do 1am viéc tuong
ung.

Kiém tra, sira chita nin thang do bang phing cia gia d& cac tiép diém.

Kiém tra 10 xo cua tiép diém dong.

< Thay thé bang cac dy phong néu tiép diém bi mon.

*

o
*

o
*

*

» Hién tugng hu hong cudn day:

+  Nguyén nhan :
<> Ngén mach cac vong day
< Ngin mach cic dau day dan
< Dt day quéan.
%  Dién ap tang qua cao
*  Cach dién bi hong
< Do mudi, dau, khi hoa chat...ciia méi tryong xam thyec.

+ Bién phdp swa chita :

% Kiém tra va loai trir cac nguyén nhan bén ngoai gay hu hong cudn day va quan
lai cudn day theo mau hodc tinh toan lai cudn diy dung dién 4p va cong sut
tidu thy theo yéu cau.

% Khi quan lai cugn day can dam bao cong ngh¢ stra chira dung ky thuat vi do la
mot yéu td quan trong dé dam bao d6 bén va tudi tho cudn day

> Hién tuong hu hong cau chi dng va cau dao déng ngit bang tay :
+  Nguyén nhan :

% Thuong la do dat day chay sai quy cach (16n qua ), khi bi chay dut, khong khi
nén trong 6ng tang nhanh chong gay ap luc ddy hod quang ra thanh 6ng lam
chay ong phip, hodc lam hong cach dién dé nhya hodc dé bang d4 cta cau dao.
Ngoai ra ciing con do chat lwong ché tao ciu dao hodc cau chi ctia nha ché tao.

+ Bién phdp swa chita :
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% Viéc sir dung diing k¥ thuat ciing rat can thiét, ching han phai vin chit nip cau
chi ong, dong mdé dut khoat cau dao vv...

CAU HOI CHUONG 2

1)  CAudao: néu cong dung, cich phin loai, ky hiéu, nguyén tic hoat dong, cdch lua chon.
2)  Cong tic: cdong dung, ciu tao, cidch lya chon.
3)  Nitnhin: néu cong dung, phan loai, ky hiéu, cdch lyra chon.

4)  Dién trd, bi€n trd: cong dung, phan loai, ciu tao dién trd, bi€n trd.

5)  Baitap 1: chon ciu dao diing d€ déng cit cho mach gébm cic thi€t bi sau:
+ 10 bd den, mdi bo c6 cong sudt sau: 40W; Uam=220V;cos¢p =0.8.
+ 10 quat, mdi quat c6 cong sudt 60W; Uam=220V; cose = 0.9.

6)  Baitap 2: Chon ciu dao ding d€ déng cit cho dong cd 3 pha c6 thong sd sau:
Pam = SHP; Udam = 380V; cos@ am = 0.8; Kum = 3.

7)  Baitap 3: Chon ciu dao dung d€ déng cit cho dong cd 1 pha cé thong s6 sau:
Pam = SHP; Udam = 220V; cos@ am = 0.8; Kjum = 5.

8) Bai tap 4: chon ciu dao dé€ déng cit cho mach dién 2 ddng cd 3 pha c6 thong sd sau:
+ Dong co 1: Pdm = 5HP; Udm = 380V; cos¢ dm = 0.8; Kmm = 4.
+ Dong co 2: Pdm = 7.5HP; Udm = 380V; cosq dmBB = 0.85; Kmm = 5.

CAU HOI VA BAI TAP CHUONG 3

1)  Cho bi€t cong dung, ciu tao, cic loai CB

2)  Hay néu nguyén ly hoat dong cta cic lgai CB

3) Céch chon CB

4)  Baitap 1: chon CB diung d€ d6ng cit cho mach gdm cac thi€t bi sau :
+ 10 bo den. M&i bd c6 cong suat sau : 40W; Uan=220V; Cosp=0.8
+ 10 quat. Mdi quat c6 cong suat 60 W; Uaw=220V; Cosp=0.9

5)  Bai tap 2: Chon CB diung d€ déng cit cho dong cd ba pha co thdng so sau:

=3

P.,,= 5SHP; U, = 380V; Cosp 4, = 0.8; K

dm mm

6) Baitap 3 : Chon CB dé déng cit cho mach 2 ddng cd 3 pha c6 thong s sau:

+ Dong co 1 : Pgn = 5HP; Ugp =380 V: Coso gn=0.8: Kom=4
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1)
2)
3)
4)

5)

6)

1)
2)
3)
4)
5)

6)

+ Dong co2:Pam=7.5HP; Udm =380V; Cos¢ am = 0.85; Kom =5

CAU HOI VA BAI TAP CHUONG 4

Néu cong dung clia ciu chi.
Cho biét cAu tao cda ciu chi gdm cdc thanh phin nao ?
CAu chi c6 miy loai. Chifc ning cia tirng loai cau chi.
Bai tap 1 : Chon ciu chi diing dé€ bdo vé cho mach gdm cdc thi€t bi sau :
+ 10 bo den. Mdi bo cé cong xudt sau : 40W UBBdmBB= 220V ; cos ¢ = 0.8
+ 10 quat : Mdi quat c6 cong suadt 60W; UBBAmBB=220V ; cosp = 0.9
Bai tip 2 : Chon cau chi ding d€ bdo vé cho dong co 3 pha c6 thong s6 sau :
Pim = SHP;  Uan=380V; Cos@ am=0.8; Kunm=3

Bai tAp 3: Chon ciu chi @€ bdo vé cho mach 2 dong cd 3 pha c6 thong s6 sau:
+ Dong co 1 : Pam = 5HP; Uam =380V; Cos@ am = 0.8; Knm =4
+ DoOng co2: Pam=7.5HP; Uam=380V; Cos¢ am =0.85; Kmnm = 5.

CAU HOI VA BAI TAP CHUONG 5
Néu c4u tao va nguyén ly hoat dong clia contactor.
Phan biét cic loai ti€p di€m c6 trong contactor.
Cho biét cdc ch&€ @6 1am viéc clia cotactor xoay chiéu.
Cho biét cdc ch&€ @6 1am viéc clia cotactor xoay chiéu.
Bai tap 1: Chon contactor theo tdi 12 dong cd KPB 3 pha rotor 1ong sé¢ 10HP, 220V, cosq =
0.75, n=0.8, kmm =4, van hanh dirng dong cd binh thudng.
Bai tap 2: Mot 10 nung c6 cong sudt SKW, 1 pha 220V. n=0.8, chon contactor dé€ d6ng ngit
cho tai trén.
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PAC TINH CUA CONTACTOR KHI SU DUNG THEO CAC CHE PO TRONG MACH XOAY CHIEU

AC:
Vian hanh binh thudng Van hanh dic biét
P6ng mach Ngidt mach DPéng mach Ngidt mach
Ché | I | U 1 | U I | U I | U

LOAI TAI bo Tt | U cosQ It | Ug cosQ Ik Uk cosQ Te | Ug cos®
T4ai thuin trd
(khongtinh  |[ACI | 1 | 1 [095] 1 1 1095] 15 |11]095|15]| 1.1 | 095
cam)
bongcarotor |~y 12511 o065 |25 1 |065| 4 | 1.1]065| 4 | 1.1 | 065
day quan
Bong carotor | 3 | 6 [ 1 1035 | 1 |0171035| 8 | 1.1]035| 6 | 1.1 | 035
16ng séc
Bong carotor 1y | 6 [ 11035 6 | 1 |035] 10 | 1.1]035] 8 | 1.1 | 035
16ng séc¢

PAC TINH CUA CONTACTOR KHI SU DUNG THEO CAC CHE PO TRONG MACH MOT CHIEU DC:

Vian hanh binh thudng Van hanh dic biét
P6ng mach Ngidt mach P6ng mach Ngidt mach
Ché& 1 U L I U L 1 U L 1 U L
Loai Tai Po | It |Us| R | Tt |Us | R | Tt |Us | R | I |Ug | R
Tai thuan tré (kho
Fai thuan g (khong | ey Ly T oos | 1 | 1 095 | 15| 11| 095 | 15| 1.1 | 095
tinh cam)
bong co DC kich tur
song song DC2 2.5 1 {065 | 25 1 0.65 4 1.1 | 0.65 4 1.1 | 0.65
(van hanh binh thudng
bong cd DC kich tur
song song
(kh&i dong, ham DC3 6 1 |0.35 1 0.17 | 0.35 8 1.1 | 0.35 6 1.1 | 0.35
phanh dong di€n
ngugc)
bong co DC kich tur
ndi ti€p
A DC4 2.5 1 | 065 | 25 1 0.65 4 1.1 | 0.65 4 1.1 | 0.65
(van hanh binh
thudng)
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DPong co DC kich tir ndi
ti€p

Y . DC5 6 1 |0.35 1 017 | 035 | 8 1.1 {035 ] 6 1.1 | 0.35
(khdi dong, ham phanh
dong di€n ngudc)
Sau day la catalog ciia Merlin vé timer
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On-dekry relay
Start on encrgisation
RES-TA
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