Truong Pai Hoc Cong Nghiép Tp.HCM Khoa Dién

LOI NOI PAU

Dbat nudc ta dang trong thoi ky cong nghiép héa - hién dai héa, nén kinh t& dang
trén da phat trién. Céc thi€t bi dién, khi cu dién duoc str dung trong xay 1ip cdc khu cong
nghiép, khu ché& xuit - lién doanh, khu nha cao tang ngay cang da dang va phong phua. Vi
vay viéc tim hi€u dic tinh, k&t cAu, tinh todn lua chon st dung khi cu dién rat can thiét cho
sinh vién - hoc sinh nganh Pién n6i riéng va nhiing ai quan tdm dén nganh dién ndi chung.
Ngoai nhing kién thirc sin c6, cin phai cAp nhit thém nhitng cong nghé mdi dang khong
nging duogc cdi ti€én vad nang cao cua cdc nha sdn xudt 16n nhu: Merlin Gerin,
Télémécanique, General Electric, Siemens....

Quyén gido trinh nay dugc bién soan gdm:

£ Chuong 1 : Ly thuyétco sd khi cu dién.
Chuong 2 : Khi cu dién diéu khién bing tay.
Chuong3 : CB
Chuong 4 : Cauchi
Chuong 5 : Contactor

Chuong 6 : Rdle diéu khién va bao vé

-+ + + + ¢

Chuong 7 : Cam bién
+ Chuong 8 :lap dit van hanh bio dudng ki€m tra.
Trong qud trinh bién soan véi nhitng kién thirc va thoi gian han ché nén khong thé
tranh khoi nhitng sai xot, kinh mong dudc sy ting ho va gép ¥ chan thanh ti¥ phia doc gia dé
gi4o trinh ngay cang hoan thi¢n hon.

Nhdém Bién Soan
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Chwong 1:

LY THUYET €O SG KHI CU PIEN

Ly Thuyét Khi Cu Pién Trang 2
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1.1 KHAI QUAT VA PHAN LOAI KHI CU PIEN

1.Khéi quat:
Khi cu dién 13 nhitng thiét bj dung dé dong, cét, diéu khién, diéu chinh va bao vé cac luéi dién, mach dién, may
dién,... Ngoai ra nd con dugc dung dé kiém tra va diéu chinh cac qua trinh khong dién khac
Khi cy dién dugc st dung rong rdi ¢ cac nha may phat dién ,tram bién ap ,trong xi nghiép cong nghiép ,ndng
nghiép , 1am nghiép , giao thong van tai va qudc phong

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

2.Phan Lodi :
a. Phan loai theo cong dung : gom 5 loai

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

> Khi cu dién dung dé mo may, diéu ching téc d6 , diéu chinh dién ap, dong dién: cong  tic to,
khoi dong tir, bo khdng ché. ..

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

> Khi cu dién dung dé duy tri tham s6 dién & gia tri khong d6i: on ap, thiét bi tur dong

diéu chinh dién ap, dong dién, tan sb , toc do , nhiét do. ..

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

b. Phén loai theo dién ap :

Khi cu dién cao thé: Udm 21000V
Khi cu dién trung thé : 600V< Udm <1000V
Khi cu dién ha thé: Udm <600V

YV V

c. Phén loai theo dong dién: gom 2 loai

Khi cu dién 1 chiéu
Khi cu dién xoay chiéu

\ A7

d. Phén loai theo nguyén Iy lam viéc

Khi cu dién lam viéc theo nguyén ly dién tur
Khi cu di€n lam viéc theo nguyén 1y tur dién
Khi cu dién lam viéc theo nguyén 1y cadm rng
Khi cu dién lam viéc theo nguyén ly dién dong
Khi cu dién lam viéc theo nguyén 1y di€n nhiét
Khi cu dién co tiép diém

Khi cu dién khdng cé tiép diém

YVVVYVYVYYVYVY

e. Phén loai theo diéu kién 1am viéc va dang béo vé:

Khi cu dién lam viéc ¢ vung nhiét déi

Khi cu dién lam viéc ¢ vung c6 nhiéu rung dong

Khi cy dién lam viéc ¢ vung mé c6 khi nd

Khi cy dién lam viéc & moi truong cod chét an mon ho4 hoc...

YV VY

1.2 CAC YRU CAU CO BAN POI VGI KHi CU PIEN

» Khi cu dién phai dam bao st dung lau dai voi cac thong ) k¥ thuat dinh mifrc.

> Khi cy dién phai 6n dinh nhiét va 6n dinh lyc dién dong.

» Khi cu dién phai dam bao an toan , lam viéc chinh xac , ré tién, d& gia cong, dé lép rap,gia cong
,dé sira chira.
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» Vit liu cach dién trong khi cu dién phai t6t dé ko bi hu hong khi xay ra su cd.
> Khi cu dién phai lam viéc 6n dinh & cac diéu kién khi hau va méi trudng yéu cau.

1.3 MOT SO VAN PE CAN CHU Y KHI TiNH TOAN THIET KE, LUA
CHON KHI CU PIEN

bién 4p dinh mic cda khi cu dién cin lya chon

Dong dinh dién mifc ctia khi cu dién cAn lya chon

Ché& do, di€u kién, moi trudng 1am viéc clia cdc thi€t bi khi cu dién can bio vé

Chd y khao st dudg dic tuyén clia ting thi€t bi d€ c6 su chon la mot cach phu hgp nhat

YV V VYV
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Chuong 2:

KHI CU PIEN PIEU KHIEN
BANG TAY
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2.1 CAU DAO

1. Khai Quat Va Cong Dung

> Cau dao 12 mdt khi cu dién ding d€ d6ng cit mach dién bing tay, dugc st dung  trong cac

mach dién c6 ngudn dugi 500V,dong dién dinh mic c6 thé 1én t6i vai KA.

> Khi thao tdc déng ngidt mach dién, cAn ddm bdo an toan cho thi€t bi dung dién. Bén canh, cin c6
bién phap dap tit hd quang dién, tdc d6 di chuyén 1udi dao cang nhanh thi hd quang kéo dai
nhanh, thdi gian dap tit hd quang cang ngin. Vi vay khi déng ngit mach dién, ciu dao can phdi
thuc hi€én mot cach dat khoat.

> Thong thudng, cAu dao dudc bd tri di cling v6i cAu chi d€ bdo vé ngidn mach cho mach dién.

2. Ciu Tao, Nguyén Ly Hoat Pong Va Phin Loai:

a. CAu tao

> Phan chinh cda ciu dao 13 ludi dao va hé thong kep 1udi, dugc 1am biing hdp kim clia déng, ngoai
ra bd phan ndi diy cling 1am bing hop kim dong.
2

Cau dao cé:
. 1. Ludi dao chinh.
1 2. Ti€p xtc tinh (ngam)
(hé thong kep).

b. Nguyén Iy hoat déng ciia chu dao cit nhanh:

> Khi thao tic trén cAu dao, nhd vao 1udi dao va hé thdng kep ludi, mach dién dugc déng ngit.
Trong qua trinh ngit mach, cu dao thudng xdy ra hd quang dién tai dau ludi dao va di€ém ti€p
xtic trén hé thdng kep Iudi. Ngudi sit dung cAn phai kéo 1udi 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 din dién
thi 1udi dao phu cung 1udi dao chinh dugc kép trong ngdm. Khi ngit dién, tay kéo 1udi dao chinh
ra trudc con ludi dao phu van kep trong ngdm. Lo xo lién két gitta hai ludi dao dudc kéo cing ra
va téi mdt mdc nao d6 s€ bat nhanh kéo 1udi dao phu ra khdi ngadm mdt cdch nhanh chéng. Do
d6, hd quang dugc kéo dai nhanh va hd quang bi dap tit trong thdi gian ngin.

2 3
! | / / A Cau dao c6 cau dao phu:
= / _ 1. Ludi dao chinh.

| 2. Ti€p xdc tinh (ngam).
3. Ludi dao phu.
4. Lo xo bat nhanh.
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c. Phan loai:

Phan loai ciau dao dva vao céc yéu td sau:

>
>

>

Theo k€&t cAu: cau dao dudc chia 1am loai mdt cuc, hai cuc, ba cuc hoic bon cuc.

Cau dao c6 tay nim § gifta hoic tay & bén. Ngoai ra con c6 cau dao mdt ngd, hai ngd dugc diung
dé ddo ngudn cung cip cho mach va dio chiéu quay dong cd.

Theo di€n dp dinh mic : 250V, 500V.

Theo dong dién dinh mifc: dong dién dinh mifc clda cau dao dugc cho truSc bdi nha sin xuit

(thudng 1a cic loai 10A, 15A, 20A, 25A, 30A, 60A, 75A, 100A, 150A, 200A, 350A, 600A,
1000A...).

Theo vat liéu cich dién: c6 loai d€ sit, d€ nhua, d&€ d4.

Theo diéu kién bio vé: loai c¢6 nip va khong c6 nip (loai khdng c6 nip dudc dit trong hop hay ti
diéu khién).

Theo yéu ciu sit dung: loai cau dao c6 ciu chi bdo vé ngin mach hoic khong c6 ciu chi bio vé.
Ky hiéu cau dao khong cé cau chi bdo vé:

[ A LA
A

mot cuc hai cuc ba cuc bén cuc

{4

Ky hiéu cdu dao cé cau chi bao vé:

(O i

mot cuc hai cuc ba cuc bdn cuc

d. Cac thong sb dinh mire ciia ciu dao:

Chon cau dao theo dong dién dinh mitc va dién 4p dinh mic:
Goi Iy la dong dién tinh todn cia mach dién.
Ungusn 12 di€én dp ngudn cia lugi dién st dung.
Idm cAiudao = Itt

Udm cAudao = Unguén

2.2 CONGTAC

1.

Khdai Qudt Va Cong Dung

Ly Thuyét Khi Cu Dién
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> Cong tic 1a khi cu dién dung d€ d6ng ngit mach dién c6 cong suat nhd va cé dong dién dinh mic
nhé hon 6A. Cong tic thudng c6 hop bdo vé dé tranh sy phéng dién khi d6ng md. Pién 4p clia
cong tic nhé hon hay bing 500V.

> Cong tic hop lam viéc chic chdn hon ciu dao, dap tit hd quang nhanh hon vi thao tic ngit nhanh
va dit khodt hon cau dao.
Mot s& cong tic thudng gip:

—e &— Ticp diém thudng hd I I I I I I
e Tié€p di€m thudng déng
Cong tdc hanh trinh Cong tic ba pha Cong tic ba pha hai nga
2. Ciu Tao Va Phén Loai:

a. Céu tao
> Cau tao clia cong tic: phan chinh 13 ti€p di€m déng md dugc gin trén d€ nhya va c6 10 xo dé thao

tac chinh xéac.

b. Phén loai:
Phan loai theo cong dung 1am viéc, c6 cic loai cong tic sau:
> Cong tic dong ngit truc tiép.
> Cong tic chuyén mach (cong tic xoay, cong tic ddo, cong tic van ning), dung dé déng ngit
chuyén d6i mach dién, ddi ndi sao tam giac cho dong co.
> Cong tic hanh trinh va cudi hanh trinh, loai cong tic nay dudc 4p dung trong cdc may cit got kim
loai @€ diéu khién ty dong héa hanh trinh 1am viéc ctia mach dién.

3. CacThdng Sé Dinh Mirc Ciia Cong tic:
Udm : dién 4p dinh mic ctia cOng tic.
Lim : dong dién dinh mic ciia cong tic.
> Triso dién 4p dinh mifc clia cong tic thudng cé gid tri < 500V.
» Tris6 dong dién dinh mic cla cong tic thudng c6 gid tri < 6A.
> Ngoai ra con c6 cic thong sd trong viéc thit cong tic nhu do bé cd khi, dd cich dién, do phong
dién...

4.  Cdc Yéu Ciu Thir Ciia Cong Tic:
Viéc ki€m tra chat lugng cong tic phai thit cic budc sau:
> Thit xuyén thing: dit dién 4p 1500V trong thdi gian mot phit & cic di€m cin cich dién giita

ching.

» Th cdch dién: do dién trG cdach dién 16n hon 2MQ.

» Thi phat néng.

> Thit cong suit cit.

> Tht do bén co khi.

> Thit nhiét dd d6i v6i cac chi ti€t cach dién: cdc chi ti€t cdach dién phai chiu dung 100 e trong
thdi gian hai gid ma khong bi bi€n dang hoic stii nham.

2.3 NUT AN

1. Khdi Qudt Vi Cong Dung
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> Nit nhan cong goi 12 nit diéu khi€n 12 mot loai khi cu dién diung dé€ déng ngit tir xa cdc thi€t bi
dién tir khdc nhau; cic dung cu bdo hiéu va ciing d€ chuyén d6i cac mach dién diéu khién, tin
hiéu lién dong béo vé ..0 mach dién mot chiéu dién 4p d&€n 440V va mach dién xoay chiéu dién
ap 500V, tin s6 50HZ; 60HZ, nit nhan thong dung d€ khdi dong, ddo chiéu quay dong cd dién
bing cdch déng va ngit cdc cudn diy clia contactor ndi cho dong co.

> Niit nhan thudng dugc dit trén bang diéu khién, & ti dién, trén hdp nit nhan. Nit nhdn thudng
dugc nghién cttu, ché tao lam viéc trong mdi trudng khong 4m uSt, khdong c6 hoi héa chat va bui
ban.

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

2. Céu Tao Va Phéin Loai:

a. Ciutao

> Nit nhan gdm hé thong 16 xo, hé thdng cic ti€p di€m thudng hd — thudng déng va vé bio vé.
> Khi tdc dong vao niit nhan, cic ti€p di€m chuyén trang thai; khi khong con tic dong, cic ti€p
di€m trd vé trang thdi ban dau.

b. Phén loai:
Nit nhan dugc phan loai theo c4c yéu to sau:
> Phan loai theo chifc ning trang th4i hoat dong clia niit nhan, c6 céc loai:
£  Nitnhan don: Mbi nit nhan chi c6 mot trang thai (ON hoic OFF)

+ Ky hidu:
ON | hoic ON | \ OFF | hojc OFF |-
—e o—
Tiép di€m thudng hd Tié€p di€m thudng déng

+  Niit nhan kép: Mdi niit nhan c6 hai trang thdi (ON va OFF)

+ Ky hiéu:

—e o&— Tiép diém thudng hd
lién két
ele Ti€p diém thudng déng

Trong thuc t&, d€ d& dang st dung vao thdo lip trong qui trinh sita chifa, thudng ngudi ta diing nit nhan
kép, ta c6 thé€ dung né nhu 12 dang niit nhan ON hay OFF.
> Phan loai theo hinh dang bén ngoai, ngudi ta chia niit nhan ra thanh 4 loai:
+  Loaihd.
+  Loaibdo vé.
+  Loai bdo vé chdng nudc va chdng bui.

Niit 4n ki€u bdo vé chéng nudc dudgc dit trong mdt hop kin khit d€ tranh nudc lot vao.
Niit 4n ki€u bdo vé chdng bui nudc dugc dit trong mdt vé cacbon diic kin khit @€ chéng 4m va bui lot vao.
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4+  Loaib3o vé khéind.
Niit 4n ki€u chéng nd ding trong cdc hadm 10, mé than hoic & ndi ¢ cic khi nd 1dn trong khong khi. Ciu tao
clia né dic biét kin khit khong lot dudc tia Itra ra ngoai va dic biét vitng chic d€ khong bi phd v3 khi nd.
> Theo yéu ciu diéu khién ngudi ta chia niit 4n ra 3 loai: mot nit, hai nit, ba mit.
> Theo két cAu bén trong:
4+  Nit 4n loai c6 dén bdo.
#+  Niit 4n loai khong c6 dén bdo.

3. CicThéng Sé Dinh Mirc Ciia Céng tic:
Ugnm: dién 4p dinh mic clia nit nhan.
Lim: dOng dién dinh mic clia nit nhan.
Tri s6 dién 4p dinh mic clia nidt nhan thudng ¢ gia tri < 500V.
Tri s6 dong dién dinh mifc clia niit nhan thudng cé gid tri < 5A.

Hinh dang ctia méot s6 dang niit nhin:

CAU HOI CHUONG 2

1)  Cau dao: néu cong dung, cdch phan loai, ky hiéu, nguyén tic hoat dong, cach lua chon.
2)  Cong tic: cong dung, ciu tao, cach Iya chon.
3)  Niit nhan: néu cong dung, phan loai, ky hiéu, cdch lya chon.
4)  Bai tap 1: chon cAu dao diing d€ d6ng cit cho mach gém céc thiét bi sau:
4+ 10 bo deén, mdi bod c6 cdng suat sau: 40W; Ugy=220V;cosp =0.8.

4+ 10 quat, mdi quat c6 cong suat 60W; Ugn=220V; cosp = 0.9.
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5)  Bai tap 2: Chon cAu dao dung d€ déng cit cho dong co 3 pha c6 thdng sd sau:
Pam = SHP; Ugm = 380V; cos am = 0.8; Kym = 3.

0)
7)  Bai tap 3: Chon cau dao dung d€ déng cit cho dong cd 1 pha c6 thong sd sau:
Pam = SHP; Ugm = 220V; cos@ am = 0.8; Kiym = 5.

8) Bai tap 4: chon ciu dao d€ d6ng cit cho mach dién 2 ddong co 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; cosp dm = 0.85; Kmm = 5.
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Chuong 3:

CB (CIRCUIT BREAKER)

Ly Thuyét Khi Cu Dién Trang 12
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31 KHAI QUAT

1. Khadai Niém va Yéu Cau

> CB (CB dudc vié€t tit tir danh tir Circuit Breaker- ti€ng Anh), t€n khdc nhu : Disjonteur (ti€ng
Phdp) hay Aptdmat (theo Lién X06). CB la khi cu dién dung déng ngit mach dién (mdt pha, ba
pha); c6 cong dung bdo vé qud tdi, ngdn mach, sut 4p ... mach dién.

» Chon CB phdi théa ba yéu cdu sau:

4  Ché& do lam viéc & dinh mifc cda CB phai 12 ché dd 1am viéc dai han, nghia 13 tri s6 dong
dién dinh mic chay qua CB lau tuy y. Mat khdc, mach dong dién cia CB phai chiu dudgc
dong dién 16n (khi c6 ngian mach) lic cic ti€p di€m clia n6 da déng hay dang déng.

4  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 b4o vin lam viéc t6t & tri s6 dong dién dinh mifc.

4 D€ nang cao tinh 6n dinh nhiét va dién dong cda cic thiét bi dién, han ch& sy phd hoai do
dong dién ngdn mach giy ra, CB phdi c6 thdi gian cit bé. Mudn vay thudng phdi k&t hop
luc thao tdc co hoc vdi thi€t bi dip hd quang bén trong CB.

3.2 CAUTAO

a. Chu tao chi tiét: L o )
két cau co khi Két cau ngat

JPT

ISTAC PA Auto-Puffer
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& Tiep diém

> CB thudng dudc ché tao c6 hai cip ti€p di€m (ti€p di€m chinh va hd quang), hoic ba
cip ti€p di€m (chinh, phu, hd quanq).

> Khi d6ng mach, ti€p di€ém hd quang déng trudc, ti€p theo 1a ti€p di€m phy, sau cling la
ti€p di€m chinh. Khi cit mach thi ngudc lai, ti€p di€m chinh m§ trudc, sau dén ti€p
di€m phu, cudi ciing 13 ti€p di€m hd quang.

> Nhu vay hd quang chi chdy trén ti€p di€m hd quang, do d6 bio vé dugc ti€p di€m chinh
dé€ din dién. Ding thém ti€p di€m phu d€ trinh hd quang chdy lan vao 1am hu hai tiép
di€m chinh.

< Hop ddp hé quang

> DE CB dap dugc hd quang trong tit ci cdc ch€ dd lam viéc cla lu6i dién, ngudi ta
thudng dung hai ki€u thi€t bi dap hd quang 1a: ki€u nita kin va ki€u hé.

> Kiéu ntta kin dugc dit trong v4 kin clia CB va c¢6 16 thodt khi. Ki€u nay c6 dong dién
gi6i han cit khong qui 50KA. Ki€u hé duge dung khi gidi han dong dién cit 16n hon
50KA hodc dién ap 16n 1000V (cao ap).

» Trong budng dip hd quang thong dung, ngudi ta diing nhitng tAim thép x&p thanh ludi
ngin, d€ phan chia hd quang thanh nhiéu doan ngin thuin 1di cho viéc dap tit hd
quang.

% Co cdu truyén dong cdt CB

» Truyén dong cit CB thudng cé hai cdch : biing tay va bing co dién (dién tir, dong cd
dién).

> Diéu khién bing tay dugc thuc hién véi cic CB c6 dong dién dinh mitc khong 16n hon
600A. Piéu khién biing dién tir (nam cham dién) dugc ¥ng dung & cdc CB c6 dong dién
16n hon (dé€n 1000A).

> PE ting lyc diéu khién bing tay ngudi ta ding mot tay dai phu theo nguyén ly don biy.
Ngoai ra con c¢6 cich diéu khién bing dong co dién hoic khi nén.

»* Méc bdo vé

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

+  Moéc bdo vé qui dong dién (con goi 1a bdo vé dong dién cuc dai) d€ bao vé thiét
bi dién khong bi qud tdi va ngin mach, dudng thdi gian — dong dién clia méc bao
vé phai nim dudi dudng dic tinh cia dodi tugng cAn bdo vé. Ngudi ta thudng diing
hé thong dién tir va role nhiét lam méc bdo vé, dit bén trong CB.

+  Moéc ki€u dién tir c6 cudon day mic ndi ti€p véi mach chinh, cudn diy nay dugc
quan ti€t dién 16n chiu dong tdi va it vong. Khi dong dién vudt qua tri s6 cho
phép thi phan tng bi hiit va méc s& dap vao khép rdi ty do, 1am ti&p diém ctia CB
mé ra. Piéu chinh vit d€ thay ddi luc khang ciia 10 xo, ta c6 thé diéu chinh dugc
tri s6 dong dién tic dong. PE giit thai gian trong bdo vé qud tai ki€u dién tir,
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ngudi ta thém mot cd ciu giit thdi gian (vi du banh xe ring nhu trong cd ciu dong
ho).

4+  Moc ki€u role nhiét don gidn hon cd, c6 két cau tuong tu nhu role nhiét c6 phan
tr phdt néng dau ndi ti€p véi mach dién chinh, tAm kim loai kép din nd lam nhi
khdp roi tv do d€ mé ti€p di€m clia CB khi c6 qué tdi. Ki€u nay c6 thi€u sét 1a
quén tinh nhiét 16n nén khong ngit nhanh dugc dong dién ting vot khi ¢6 ngin
mach, do d6 chi bdo vé dugc dong dién qua tai.

> Vi vay ngudi ta thudng st dung tdng hgp cd méc ki€u dién tir vi méc ki€u role nhiét
trong mot CB. Loai nay dugc dung § CB c6 dong dién dinh mitc d€n 600A.

4+  Moc bio vé sut 4p (con goi 12 bdo vé dién 4p thap) ciing thudng dung ki€u dién
tir. Cudn day mic song song v6i mach dién chinh, cuén diy nay dugc quan nhiéu
vong véi day ti€t dién nhé chiu dién 4p ngudn .
b. Nguyén ly hoat dong
> So d6 nguyén 1y clia CB dong dién cuc dai va CB dién 4p thip dugc trinh bay trén hinh
bén.

> O trang thdi binh thudng sau khi déng dién, CB dudc giit & trang thdi déng ti€p di€m
nhd méc 2 khép véi méce 3 cing mot cum vdi ti€p diém dong.

source

! N\ ,
i' N

7,

Cudn day bdo
vé qué dong

load

[

> Bat CB § trang thai ON, v6i dong dién dinh mifc nam chAm dién 5 va phin tng 4 khong
hut.

> Khi mach dién qud tai hay ngdn mach, lyc hit dién t 8 nam chAm dién 5 16n hon lyc 10
X0 6 1am cho nam chim dién 5 sé& hit phin ¢ng 4 xudng 1am bat nhd mdc 3, méc 5
dugc tha tu do, 10 xo 1 dugc tha 16ng, két qua céc ti€p di€ém cia CB dudc md ra, mach
dién bi ngit.

Ly Thuyét Khi Cu Pién Trang 15



Truong Pai Hoc Cong Nghiép Tp.HCM Khoa bién

>

>

source 8

e elb 7\ é IE4.\:@3

I

load vé sut ap

Bat CB § trang thdi ON, vdi dién 4p dinh mifc nam chim dién 11 v phan ¢ng 10 hit lai
v6i nhau.

Khi sut 4p qua mifc, nam chim dién 11 s& nha phan ng 10, 16 xo0 9 kéo mdc 8 bat 1én,
méc 7 tha tu do, tha 18ng, 10 xo 1 dudc tha 18ng, két qua cic ti€p di€ém clia CB dugc
md ra, mach dién bi ngit.

c.  Phan loai, ky hi€u, cong dung:
Theo két ciu, ngudi ta chia CB ra ba loai: mot cuc, hai cuc va ba cuc.
Theo thdi gian thao tdc, ngudi ta chia CB ra loai tic dong khdéng tic thsi va loai tac
ddng tdc thdi (nhanh).

Tuy theo c6ng dung bdo vé, ngudi ta chia CB ra cédc loai: CB cuc dai theo dong dién,
CB cuc tiéu theo dién ap, CB dong di€n ngugc v.v...

3.3 PIEU KIEN LUA CHON CB
Viéc lua chon CB, chii yéu dua vao :

4+  Dong dién tinh todn di trong mach.
+  Dong dién qud tai.
4+  Khi CB thao tic phdi c6 tinh chon loc.

Ngoai ra Iya chon CB con phai cian cd vao dic tinh lam viéc ctia phu tdi 1a CB khong dugc
phép cit khi c6 qud tdi ngdn han thudng x4y ra trong diéu kién lam viéc binh thudng nhu dong
dién khdi ddng, dong dién dinh trong phu tai cong nghé.

Yéu ciu chung 12 dong dién dinh mic cia méc bdo vé Icg khong dude bé hon dong dién
tinh todn Itt cia mach.

Tuy theo dic tinh va diéu kién 1am viéc cu thé clia phu tai, ngudi ta hudng din lua chon
dong dién dinh mdc cia méc bdo vé biang 125%, 150% hay 16n hon nita so véi dong dién tinh todn

mach.
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Sau day 1a mot s& hinh dnh ctia CB hiang Merlin Gerin

Trang thai ON

\4

[
Y

Trang thai CB tac dong cé su c&

Trang thai OFF

Push to trip
(nhdn vao dé€ thit CB)

= 55 = -]” 1

P
! -
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CAU HOI CHUONG 3

% CB (CIRCUIT BREAKER)

1)  Cho biét cong dung, ciu tao, cic loai CB
2)  Hay néu nguyén ly hoat ddng cia cic loai CB
3) Céch chon CB
4)  Baitap 1: chon CB dung dé déng cit cho mach gébm cac thiét bi sau :
+ 10 bo dén. M3i bo c6 cong suit sau : 40W; Usm=220V; Cosp =0.8
+ 10 quat. Mdi quat c6 cong suat 60 W; Uan=220V; Cosp =0.9
5)  Bai tap 2: Chon CB dung d€ déng cit cho dong cd ba pha co thdng sd sau:
P,,= 5SHP; U, = 380V; Cos@,, = 0.8; K. =3

6) Baitap 3 : Chon CB d€ déng cit cho mach 2 ddng cd 3 pha c6 thong s sau:
+ Dongco 1 : Py = 5HP; Ugm =380 V; Cos¢ am =0.8; Kom =4
+ Dong co2: Py, =7.5HP; Ugm =380V; Cos¢ am = 0.85; Kim=5

% CONG TAC TO:

1)  Néu ciu tao va nguyén ly hoat dong clia contactor.

2)  Phin biét cic loai ti€p di€m c6 trong contactor.

3)  Cho bi€t cic ch& do lam viéc clia cotactor xoay chiéu.

4)  Cho biét cdc ch& d 1am viéc clia cotactor xoay chiéu.

5)  Bai tap 1: Chon contactor theo tdi 1a dong cd KPB 3 pha rotor 16ng sé¢ 10HP, 220V, cos¢ =
0.75, n=0.8, Kmm =4, vin hanh dung dong co binh thudng.
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6) Bai tap 2: Mot 10 nung c6 cong suat SKW, 1 pha 220V. n=0.8, chon contactor dé déng ngit

cho tai trén.
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Chuong 4:

CAU CHI
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4.1 KHAI QUAT :

1. Khdi Niém va Yéu Cau

Cau chi 1a mot loai khi cu dién dung d€ bdo vé thi€t bi va lu6i dién trdnh sy ¢ ngidn mach,
thudng dung dé bdo vé cho dudng diy din, may bi€n dp, dong cd dién, thi€t bi dién, mach dién
diéu khién, mach dién thip sing.

CAu chi c6 dic diém 1a don gidn, kich thudc bé, kha ning cdt 16n va gid thanh ha nén dugc

ung dung rong rai.

Céc tinh chit va yéu ciu clia cau chi:

+ Cau chi ¢6 dic tinh lam viéc dn dinh, khong tic dong khi c6 dong dién md may
va dong dién dinh mitc lau dai di qua.
#+  Dictinh A-s clia cAu chi phdi thAp hon dic tinh clia ddi tugng bio vé.
#+  Khi c6 sy c¢d ngidn mach, ciu chi tic dong phai c6 tinh chon loc.
#+  Viéc thay th& cAu chi bi chdy phai dé dang va tdn it thdi gian.
4.2 CAUTAO
a.Ciu tao

Cau chi bao gom céc thanh phan sau :

*

Phdn tit ngdt mach : diy chinh 13 thanh phan chinh cda ciu chi, phan t¥ nay phai

c6 kha ning cAm nhan dugc gi4 tri hiéu dung clia dong dién qua né. Phan ti nay

c6 gia tri dién trd sudt rat bé ( thudng biing bac , ddng, hay cic vat liéu din c6

gid tri dién trd sudt nhd 1an cin vdi cdc gia tri néu trén ..). Hinh dang cda phan t¥

c6 thé § dang 1a mot day (ti€t dién tron) , dang bang moéng .

Thén ciia cdu chi : thudng bing thily tinh, ceramic (s gom ) hay cdc vat liéu

khic tuong duong. VAt liéu tao thanh than clia cAu chi phdi ddm bio dugc hai

tinh chat

X C6 @6 bén co khi .

X C6 d6 bén vé diéu kién din nhiét, va chiu dung dugc cic sy thay ddi nhiét
d6 d6t ngdt ma khong hu hdong.

Vat liéu 14p day ( bao boc quanh phan ti¥ ngit mach trong thin cau chi ) : thudng bavat liu
silicat & dang hat, né phai c6 kha ning hép thu dudc niang lugng sinh ra do hd quang va phai
ddm bao tinh cach dién khi xdy ra hién tugng ngit mach.

Céc diu ndi : Céc thanh phan nay dung dinh vi cd dinh cau chi trén cédc thi€t bi déng ngit
mach ; dong thdi phdi ddm bao tinh ti€p xic dién tot.
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b. Nguyén ly hoat dong

Dic tinh cd bdn cla ciu chi 1a sy phu thudc clia thdi gian ch3y dit véi dong dién chay qua
(dic tinh ampe — gidy). P€ ¢6 tic dung bio vé, dudng ampe — gidy clia cAu chi tai moi di€m
phai thdp hon dic tinh cla ddi tuong can bio vé.

D&i v6i dong dién dinh mifc cda cAu chi : ning lugng sinh ra do hiéu ttng Joule khi c6 dong
dién dinh mic chay qua s€ tda ra moi trudng va khong gy nén sy néng chiy, su cin bing
nhiét sé& dudc thi€t 1ap & mdt gia tri ma khong gay sy gia héa hay phd hdng bat cit phan tf
nao clia ciu chi.

D6i v6i dong dién ngdn mach cda ciu chi : sy cin bing trén ciu chi bi pha hily, nhiét ning
trén ciu chi ting cao va din d&n sy ph4 hiy ciu chi.

Ngudi ta phan thanh hai giai doan khi x4y ra sy ph4 hiy cau chi :

e Qud trinh ti€n hd quang (tBBgp).
e Qud trinh sinh ra hd quang (tBB.ps)

/ N n
I A ’ Dong di€én
. A A +/*—phdng dodn
Dong dién tién ,/
ho quan / ° £ aA .
Ip| . . t o : thoi di€m bat dau sy co.
Dongdién (. th3i diém chdm dit giai
. trong qud trinh NN
hd quang doan ti€n ho quang.

t. : thdi di€ém chim ddt qua
trinh phét sinh hd quang.
Ip : ctia dong ngdn mach I

t t .
to / P -
(tp)

- L (ta)
Thoi gian tién ho quang | Thdi gian sinh hd quang
et

Thdi gian toan b quéd trinh

Gi4n d6 thdi gian clia qud trinh phat sinh hé quang.

Ly Thuyét Khi Cu Pién Trang 23



Truong Pai Hoc Cong Nghiép Tp.HCM Khoa Dién

Qua4 trinh tién hd quang : gid st tai thdi di€m to phat sinh sy qua dong, trong khodng thdi
gian t, lam néng chdy cau chi va phdt sinh ra hd quang dién. Khodng thdi gian nay phu
thudc vao gid tri dong dién tao nén do sy ¢d va sy cdm bién clia cau chi .

Quaé trinh phét sinh hd quang : tai thdi di€m t, hd quang sinh ra cho dé&n thdi diém t, méi dap
tdt toan bd hd quang. Trong sudt qud trinh nay, ning lugng sinh ra do hd quang lam néng
chdy cdc chit lam day tai moi trudng hd quang sinh ra; dién 4p & hai diu cau chi hdi phuc
lai, mach dién dugc ngit ra.

4.3 CAC THONG SO CO BAN CUA CAU CHI

a. Phan loai, ky hiéu, cong dung:

Cau chi dung trong ludi dién ha th€ ¢6 nhiéu hinh dang khic nhau, trong so dd nguyén ly ta
thudng ky hiéu cho cau chi theo mdt trong céc dang sau :

Fl
—
cHT —THo Vi =
O= o
FUSE
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Vé hop chita ciu chi
( Loai 3 pha)

2 < Tt il
@ =

Hop chita cﬁu\

“chi dang & vi
th€ md , (cau
chi c6 kem
theo contact
déng md

mach).

9

o

Hinh dang cida cau chi §ng, va vé hop (Cau chi cia SIEMENS)

S¢ d6 mé ta cau tao bén trong mét dang cAu chi ding kém theo contact dong
(ON) mé (OFF).
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=
L il v
%) 50 aEC
A )\l X} i 2Q
[ i {; |—7 3 i
& ] H _\“‘.@5]5 3 g §
CAu chi § dang ON Cau chi 8 dang OFF CAu chi 8 vi th€ dang thay thé

C4u tao bén trong mot dang cau chi ding kém theo contact déng (ON) mé (OFF). Dang ciu
chi trong hinh 3.2 va 3.3 khong thao téc 1dp dit gidng nhau.

Cau chi c¢6 thé dugc chia thanh hai dang cd ban, tuy thudc vao nhiém vu :
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#  CAu chi loai g : ciu chi dang nay c¢6 khd ning ngit mach, khi c6 su c6 qud tdi

hay ngin mach xdy ra trén phu tai.

#  Cduchiloai a : cau chi dang nay chi c6 kha ning bdo vé duy nhit trang th4i ngin

mach trén tai.
Muén phéan biét nhiém vu lam viéc cda ciu chi, ta can cin cif vao dic tuyén Ampe - gidy (1a
dudng bi€u dién md td mdi quan hé giita dong dién qua cau chi va thdi gian ngit mach cia
cau chi).

Goi I : gid tri dong dién ngdn mach ( cc : court — circuit — Phdp vin)
I; : gid tri dong dién qud tai (s : surchage — Phdp vin).

+* Vi cau chi loai g : khi c¢6 dong I.. qua mach né phai ngidt mach tic thi, va khi c6
dong I qua mach ciu chi khong ngit mach tic thi ma duy tri mot khdang thsi
gian m&i ngdt mach (thdi gian ngdt mach va gia tri dong I ti 1€ nghich véi nhau).

+* Vi cdu chi loai a : cho phép dong dién I; qua mach trong thdi gian dai, va khi c6
dong ngin mach I qua né, né khong ngit titc thi ma duy tri mdt khodng thdi
gian méi ngdt mach ( thdi gian ngdt mach va gié tri dong I ti 1€ nghich véi nhau
).
Do d6 néu quan sit hai dic tinh Ampe - gidy clia hai loai cAu chi a va 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 chiloai g t 1 Ving bao ve qui G -]

w_ di€m qud t3i cau chi loai a

< dac tinh Ampe ud ti
glay cua cau chi — .
ddc tinh Ampere
gidy cia cau chi

. R <
di€ém ngan mach
LR <

____________ di€ém ngan mach

\4
\4

DPic tinh ampére gidy clia cdc loai cau chi
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b. Cac dac tinh dién cia cau chi:

bién 4p dinh mifc 12 gia tri dién 4p hiéu dung xoay chiéu xui't hién & hai dau cau chi (khi
cau chi ngit mach), tin s& cda ngudn dién trong pham vi 48Hz dé€n 62Hz.

Dong dién dinh mic 12 gid tri hiéu dung clia dong dién xoay chiéu ma cau chi c6 thé tdi lién
tuc thudng xuyén ma khong 1am thay ddi dic tinh ciia né.

Dong dién cit cuc ti€u la gid tri nhé nhit clia dong dién sy ¢d ma day chi c6 kha ning ngit
mach. Kh4 ning cit dinh mic 13 gid tri cuc dai cda dong dién ngdn mach ma ciu chi c¢6 thé
cit.

A N 2 . 2 A - R N 2 N *A 2
Sau day la cédc vi tri trén bi€u d6 cua cac dong dién khéc nhau:

Cac dic tinh cia Dong dién Dong dién
dong dién st dung ngin mach

Cac dic tinh cla I I I [

Dong dién  Dong dién  Dong dién  Kha nidng

cau chi . ) B e .. 2. 4 ,
dinh midc  catcyc ti€u catgidihan catdinh muac

Hinh dnh thuc té ciia cdu chi hang Merlin Gerin.

Ly Thuyét Khi Cu Pién Trang 28



Truong Pai Hoc Cong Nghiép Tp.HCM Khoa Dién

4.3 CACH CHON CAU CHI

Cau chi 1a mot khi cu dién dung dé bao vé mach dién khi qua tai hay khi ngan mach. Thoi gian
cit ctia cau chi phu thudc nhiéu vao vat liéu 1am day chay

Day chay duoc lam bang hop kim chi véi thiéc , k&m , nhom , ddng, bac....cé nhiét do nong
chay tuong dbi thip, dién trd suat trong ddi 16n.Do vay, loai ddy chay nay thuong ché tao co tiét dién
16n va thich hop véi dién ap < 500V. Pdi véi dién ap cao khong thé dung day chay co tiét dién 1on
dugc vi lic néng chay hoi kim loai toa ra 1on , kho khan cho viéc dap tat hd quang

Cau chi dugc dung nhiéu cho mang dién duéi 1000V. O cac thiét bi dién 10-35kv cau chi dugc
ding dé bao vé cho mang hinh tia, cdc may bién 4p c6 cong suit bé .

Cau chi duoc chon theo dién 4 ap dinh murc, dong di¢n dinh mirc va dong dién cat dinh mirc ( hay
cong xuat cit dinh mirc).Ngoai ra, can chil ¥ vi tri dit cau chi(trong hay ngoai troi).

Bang 8.4 ghi tom téit cong thirc va kiém tra cau chi.

Tht tu Dai lugng chon va kiém tra Cong thuc tinh toan
1 bién ap dinh murc Ugmee; KV Udmee = Udmmang
2 Dong dién dinh mure Lymee; A lamee < lvmax
3 C()ng suéit Cét dll’lh muic Sdmcétcc Sdmcatcc > S”

Khi ¢6 nhiéu duong day mic ndi tiép nhau,dé dam bao tinh chon loc thi dong dién dinh muc
cua cﬁg chi phia trude phai 16n hon dong dién dinh muc cua cau chi phia sau,it nhat 1 mot cap (tinh
tir nguon dén ho ti€u thu).

1- Theo diéu kién lam viéc binh thuong
Idmcc 2 Ilvdm

b' pdmdc

n. /3.Udm .COSQ

Ilvd m=

1adong dién lam viéc cua dong co .

Oday: b - La h¢ s6 mang tai cua dong co, nd 1a ti s6 gilia cong xuat dong co tiéu thu vdi cong
suat dinh murc cua no .
¢ - Hi€u suat cuia dong co trng v&i cong suat tiéu thu cua no .

Pamdc - Cong xuat dinh mirc ciia dong co .
2 - Theo diéu kién mé may.

1 & A . mm
- Khi mé may nhe : lmee = 26

mm

- Khi m& may nang : | >——mn__
y < g dmcc 1,6+2,0
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I mm
1,6
O day Imm 14 dong dién mé mdy cuc dai ctia dong co .
e Néu mot duong ddy cung cip cho nhiéu dong co ,thi diéu kién chon dong dién dinh murc cta
cauchis€ la:

- D61 v61 may han : limee =

n
Idmcc 2 mz IIvd(:i
i=1

n

mz IIvdci + Imm
i=1

Idmcc 2 21 5
Oday m - hé sb dong thoi .
n - s0 dong co dugc cung cap tor mot duong day .
Imm - dong di¢n md may cua dong co c6 hi€u sO (Imm-livaci) 16n nhat .

Thi Du : M6t 10 nung diing dién 3 pha c6 cdng suat 18KW cin bdo vé qud tdi va ngin mach biing
cau chi. Ngudn dién 3 pha cung cip 1a 230V/400V ; dong dién ngin mach cho phép ddi véi may
bi€n 4p ngudn 12 10KA (xem so dd don tuyén clia hé thdng).

3 day F1 Lo

1/ Chon theo bang sau ciu chi F1 diing b4o vé cic sy cd néu trén.
2/ Géan c4c gid tri dong dién vao gidn d6 dong dién.

Bai Giai
1./ Dong dién dinh mifc qua mdi diy dan dén 10 nung 13 :

__P__18.00
U~3 40043

Khi chon cau chi F1, ciin cif vao gid tri dong dién dinh mifc, dién 4p ngudn, chifc ning bio
vé, tinh chi't phu tdi .. kich thuSc vé hop chita ciu chi.
a Dong dinh mic 1a 26A.
Dién 4p ngudn (dién 4p day) 400V.
Bdo vé qud tdi va ngdn mach.
Phu t3i thuan trd (16 nung).
Tra bang tiéu chuén, ta chon loai ciu chi sau cho

=25,98=26A

0O 0 O
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2./ Pién céc gi4 tri dong dién vao bang

Céc dic tinh cla Dong di€n Dong dién
dong dién st dung ngin mach
1,6 x32A
26A A A A A IOOKA

Céc dac tinh cta

cAu chi Dong dién  Dong di€én cat Dong di€én cat Kha ndng cat

dinh mic cuc ti€u gidi han dinh mic

1)
2)
3)
4)

5)

6)

Néu cdng dung clia cAu chi.

Cho biét ciu tao clia cAu chi gdm cdc thanh phan nao ?

Cau chi ¢c6 may loai. Chifc ning cda tirng loai cau chi.

Bai tap 1 : Chon cau chi dung d€ bio vé cho mach gdm céc thiét bi sau :
£ 10 bo den. Mdi bd c6 cong xuat sau : 40W Ugp= 220V ; cos ¢ = 0.8
£ 10 quat : Mdi quat c6 cong suat 60W; Ugpn=220V ; cosp = 0.9

Bai tap 2 : Chon cAu chi ding d€ bdo vé cho dong cd 3 pha c6 thong s6 sau :

Pim = 5SHP;  Ugn=380V; Cos® am=0.8; Kmm=3

Bai tap 3: Chon ciu chi d€ bdo vé cho mach 2 dong co 3 pha c6 thdng sd sau:
+ Pong ca 1 : Pamy = SHP; Uam =380V; Cos® ¢m = 0.8; Kpm =4
* Dong cd2: Pgy=75HP;  Ugp=380V; Cos@ gy = 0.85; Kom = 5.
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Website: tw dong hoa24.com
3. Vii Quang Hoi

TRANG BI PIEN — PIEN TU CONG NGHIEP-NXB GIAO DUC

Ly Thuyét Khi Cu Pién Trang 32


http://www.google.com.vn/

	LỜI NÓI ĐẦU 
	Chuơng 1: LY THUYET CO SO KHI TU
	1.1. KHAI QUAT VA PHAN LOAI KHI TU DIEN
	1. KHAI QUAT
	2. PHAN LOAI

	1.2. CAC YEU CAU CO BAN DOI VOI KHI CU DIEN
	1.3. MOT SO VAN DE CAN CHU Y KHI TINH TOAN QUOC TE, LUA CHON KHI CU DIEN

	CHUONG 2: KHI CU DIEN DIEU KHIEN BANG TAY
	2.1. CAU DAO
	2.2. CONG TAC
	2.3. NUT AN

	CHUONG 3: CB(CIRCUIT BREAKER)
	3.1. KHAI QUAT
	3.2. CAU TAO
	3.3. DIEU KIEN LUA CHON CB

	CHUONG 4: CAU CHI
	4.1. KHAI QUAT
	4.2. CAU TAO
	4.3. CAC THONG SO CO BAN CUA CAU CHI
	4.4. CACH CHON CAU CHI


