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TUYEN BO BAN QUYEN

Tai liéu nay thuoc loai sach gido trinh nén cac ngudn thdng tin co thé dugc phép

ding nguyén ban hoic trich dung cho cac muc dich vé dao tao va tham khao.

Moi muc dich khac mang tinh léch lac hoic st dung véi muc dich kinh doanh thiéu

lanh manh s& bi nghiém cam.
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LOI GIOI THIEU

Quyén sach nay nhiam muc dich cung cap kién thirc co ban vé lap dat ta dién cong nghép
Noi dung giéo trinh phuc vu cho hoc sinh nganh Bién, Co dién tir cua cac treong Trung
cap. Pong thoi ciing gitip ich cho hoc sinh cac chuyén nganh khac va k§ thuat vién co
quan tdm dén linh vuc.

Khi viét gido trinh nay ching t6i ¢ tham khao kinh nghiém cua cac nha gido da giang
day nhiéu nam & cac truong dai hoc, dong thoi da cap nhat nhitng ndi dung méi, vira dap
ing yéu cau nang cao chat lugng dao tao phuc vu sy nghiép cong nghiép hoé - hién dai
hod, vira ¢am bao tinh sét thuc cua cac thiét bi do ciing nhu phuong phap do ma cac can

bo ki thuat dang van hanh trong thyc té.

Tuy céc tac gia da c6 nhiéu co gang khi bién soan, nhung gido trinh s& khong tranh khoi
nhitng khiém khuyét. Chling t6i mong nhan duoc su dong gop v kién ciia quy dong

nghiép va cac ban sinh vién dé gido trinh nay dwgc hoan thién.
Quan 5, ngay ..... thang ... nam ....
Tham gia bién soan

1. Chu bién: Lé Minh Bang
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MDb: M6 dun

CDT: Co dién tr

B: Bai

DC: Bong co

KPB: Khéng dong bo

DANH MUC TU NGU VIET TAT
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NQI DUNG GIAO TRINH MON HQC/MO PUN
Tén moén hoc/md dun: LAP PAT TU PIEN CONG NGHIEP
M& mon hoc/md dun: MA BAI: MD06-CDT
Vi tri, tinh chat, ¥ nghia va vai tré ciia moén hoc/mé dun:

- Vj tri: La mé dun chuyén nganh; duoc bd tri ¢ hoc ky 1l; hoc sau mén Dién ky
thuat trong chuong trinh dao tao nghé Co dién tir.

- Tinh chat: M6 dun nay trang bi cho hoc sinh kién thuc va ki nang vé khi cu dién,
lip dat tu dién diéu khién trong cong nghiép.

- Y nghia va vai trd caa mon hoc/mé dun: Tu dién dong vai trd quan trong trong
viéc diéu khién va bao vé hé thong dién, dam bao van hanh an toan, ti wu hoa
hiéu suat san xuat. M6 dun nay gitp hoc sinh chuan bj k¥ ning thuc té, dap tng

nhu cau trong cac nganh cdng nghiép.
Muc tiéu caa mon hgc/mo dun:

- V& kién thirc: Giai thich duoc cac thdng sb ky thuat cua cac khi cu dién; Hiéu
dugc nguyén Iy hoat dong cua mach; Van dung cac tiéu chuan vé dién trong lap
dat tu dién.

- V& k¥ ning: V& duoc so db thuc hanh; Lip dit duoc ti dién theo ding so d6
nguyén ly va thuc hanh; Udn day, dai day, bam dau cos dat yéu cau.

- V& ning luc ty chi va trach nhiém: Thuc hién cdng viéc thé hién duoc ning luc

Vé6i chat luong va c6 su phéi hop tét dbi vai cac thanh vién khac.
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BAI 1: KHAO SAT TU PIEN CONG NGHIEP
MA BAI: MP06-CPT-B1
Giai thiéu:

Ta dién cong nghiép déng vai trd vo quan trong trong hé thong dién, 1a thiét bi quan
trong tai cac cong trinh tir quy md nho dén quy mé I6n. Hién nay, c6 rat nhiéu loai ta
dien cong trinh khac nhau va mai loai ti dién cong nghiép la cac chirc nang riéng biét.
Bai “Khao sat ti dién cong nghiép” cung cap Kién thic vé cau tao, cong dung, chung loai
va phuong phap lap dit nit nhan va dén bao trong mach dién.

Muc tiéu:

- Nam dugc cau tao, nguyén ly lam viéc cia cua nit nhan va dén bao.

- Lép dat dugc ndt nhan va dén bao vao trong mach di¢n.
Noi dung chinh:

1. Tong quan vé ta dién.
Tu dién 1a thiét bi dung dé chua cac thiét bi dién va diéu khién hé théng dién. Tu
dién gilp bao vé céc thiét bi bén trong khoi cac yéu té bén ngoai nhu bui, nuéc,
nhiét do va tac dong co hoc. Pay 1a noi tap trung cac thiét bi dong cat, bao ve,
diéu khién va giam sét hé thong dién.

2. CAc tiéu chuan lip ta dién cong nghiép

- Tiéu chuan quéc té (IEC):
IEC 61439: Tiéu chuan nay quy dinh vé thiét ké, lap dat, kiém tra va van hanh ta
dién cong nghiép. N6 bao gom cac yéu cau vé kha niang chiu tai, d6 bén co hoc,
cach dién, va bao vé chong lai cac tac dong moi trudng.
IEC 60529 (IP Rating): Tiéu chuan bao vé ti dién khoi bui va nudc vai cac muc
IP cu thé. Vi du: IP54, IP65, v.v., dé danh gia kha ning chéng nudc, chéng bui.

- Tiéu chuan quéc gia (TCVN):
TCVN 4255: Tiéu chuan vé cac thiét bi dién va hé thong dién.
TCVN 7994-1 (IEC 60439-1): Tiéu chuan nay quy dinh yéu cau chung vé tu dién
dong cat va diéu khién ha thé tai Viét Nam.

- Tiéu chuén an toan dién;
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IEC 60364: Tiéu chuan vé hé thong lap dat dién &p thap, bao gom cac yéu cau vé
cach dién, bao vé chéng qué tai va ngan mach, ciing nhu hé thong ndi dat.
NFPA 70 (NEC): Quy chuan an toan dién qudc gia cia My, lién quan dén an toan
khi l3p dit hé thdng dién cong nghiép.

- Tiéu chuan bao vé chong sbc dién:
Tu dién can duoc lap dit véi hé thdng ndi dét hiéu qua va cac thiét bi bao vé nhu
RCD (Residual Current Device) dé chéng giat dién.
Phai c6 bién canh bao, khda an toan va bién phap bao vé chéng tiép xuc tryc tiép
véi cac bo phan co dién.

- Tiéu chuan chdng chay né (ATEX):
Ddi vai cac ti dién duoc lap dat trong mi truong cd nguy co chay nd (nhu nha
may hoa chat, nha may dau khi), can tuan tha tiéu chuan ATEX (EN 60079) dé
bao vé hé thong dién khoi nguy co phat no.

- Tiéu chuan két ciu va vat liéu:
Tu dién phai dugc ché tao tir vat liéu co d6 bén cao, chéng dn mon, cach nhiét tot
va du day dé chiu duoc cac tac dong co hoc.
V6 ta phai dat tiéu chuan IP hoic NEMA (National Electrical Manufacturers
Association) twong ng V&i moi truong lap dat (chdng nudc, bui, va dap).

- Tiéu chuan b tri bén trong ta dién:
Thiét bi bén trong phai dugc sap xép hop 1y, dam bao khoang céch an toan giira
cac phan tir dién.
Day dan va cap dién can dugc dau ndi gon gang, c6 ky hiéu rd rang va dé kiém tra,
bao tri.

- Tiéu chuan van hanh va bao tri:
Ta dién can duoc lap dat ¢ vi tri thuan tién cho viéc van hanh va bao dudng.
Phai c6 quy trinh kiém tra va bao tri dinh ky, dam bao ta dién lubn trong trang théi
hoat dong tot va an toan.
Cau héi 6n tap va bai tap:

1. Néu va giai thich céc tiéu chuan qudc té va qudc gia can tuan tha khi lap dat tu dien
cong nghiép.

2. Tai sao viéc tuan tha cac tidu chuan IP (Ingress Protection) lai quan trong trong viéc

lap dat tu dién cong nghiép? Lay vi du vé cac muc IP phd bién va ting dung cia ching.
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BAI 2: LAP PAT NUT NHAN VA PEN BAO
MA BAIL: MP06-CDT-B2

Gioi thiéu:

NGt nhan, dén bao, 14 thiét bi khi cu dién dé& dang lap dat va sir dung don gian. Vi céc
tinh ning dic trung ctia minh, cac thiét bi phu kién dién nay dugc sir dung trong cac hé

théng ta bang dién du 16n hay nho.

Bai “Lip dat nit nhan va dén bao” cung cap kién thirc vé cau tao, céng dung, chang loai

va ky nang lap dat nit nhan va dén bao trong ta dién cong nghiép
Muc tiéu:

- Nam duogc cau tao, nguyén ly l1am viéc ciia cia nit nhan va dén bao.

- Lép dat dugc ndt nhan va dén bao vao trong mach di¢n.
No6i dung chinh:

1. Kh4o sat ndt nhan va dén bao
1.1. Khai quéat va cong dung cia nit nhan:

1.1.1. NGt nhan:

- N0t nhan con goi 1a nat diéu khién 1a mot loai khi cu dién dung dé dong ngit tir xa
c4c thiét bj dién tir khac nhau; cac dung cu bao hiéu va ciing dé chuyén ddi cac
mach dién diéu khién, tin hiéu lién dong bao vé ...0 mach dién mét chiéu dién ap
dén 440V va mach dién xoay chiéu dién ap 500V, tan s6 50HZ; 60HZ, ndt nhan
thong dung dé khai dong, dao chiéu quay dong co dién bang cach dong va ngit
cac cudn day cua contactor ndi cho dong co.

- N0t nhan thuong duoc dit trén bang diéu khién, ¢ ta dién, trén hop nit nhan. NGt
nhan thuong duoc nghién ciu, ché tao 1am viée trong méi truong khdng am wdt,
khong c6 hoi hoa chat va bui ban.

- N0t nhan ¢ thé bén téi 1.000.000 lan dong khoéng tai va 200.000 lan déng ngit co
tai. Khi thao tac nhan ndt can phai dat khoat dé mé hodc dong mach dién.

1.1.2 Céu tao:
- Nat nhan gém hé thng 10 xo, hé théng cac tiép diém thuong ho — thuong dong va

VO bao VE.
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- Khi tac dong vao nut nhan, cac tiép diém chuyén trang théi; khi khéng con tac
dong, céc tiép diém tré vé trang thai ban dau.
1.1.3. Phan loai:

- Phan loai theo chirc ning trang thai hoat dong caa nit nhan, cé cac loai:

- NGt nhan don: MJi n(t nhan chi c6 mét trang thai (ON hozic OFF)

- Ky hiéu:
DNJ_ hodc ON | OFF hodc OFF |-
— —
Tiép diém thuing hé Tiép diem thwémg dong

- NGt nhan kép: Mai nat nhan c6 hai trang thai (ON va OFF)
- Ky hiéu:

1

—e  — Tiép diém thudmg hd

lign LAt
—ale—

Trong thyc té, dé dé dang str dung vao théo lap trong qua trinh stra chita, thuong
ngudi ta ding nit nhan kép, ta c6 thé dung né nhu 1a dang nit nhan ON hay OFF.

Phan loai theo hinh dang bén ngoai, ngudi ta chia nit nhan ra thanh 4 loai:

- Loai ho.
- Loai bao vé.

- Loai bao vé chéng nuéc va chdng bui.

Nt 4n Kiéu bao vé chong nude duoc dit trong mot hop kin khit dé tranh nuéc lot vao.
NGt 4n kiéu bao vé chdng bui nudc duge dat trong mot vo cacbon duc kin khit dé

chéng &m va bui lot vao.
- Loai bao vé khoi né.

Nt 4n kiéu chdng nd dung trong cac ham 10, mo than hoic & noi c6 cac khi nd 13n
trong khong khi. CAu tao cua né dic biét kin khit khdng lot duoc tia lira ra ngoai va

dic biét vitng chic dé khong bi pha vé khi nd.
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Theo yéu cau diéu khién nguoi ta chia nit an ra 3 loai: mot nat, hai nat, ba nat. Theo

két cau bén trong:

- N0t 4n loai c6 dén bao.

- Nt 4n loai khong c6 dén bao.
1.1.4. Céc thong sé dinh mic ciaa ndt nhan:
Udm: dién 4p dinh mac cua ndt nhan.
Idm: dong dién dinh mic cua nat nhan.
Tri s6 dién ap dinh muc cua nlt nhan thudng cé gia tri < 500V.
Tri s6 dong dién dinh muc cia nGt nhan thudng cd gia tri < 5A.

Hinh dang cua mét s6 dang nat nhan:

Y
i
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1.2. Dén bao:

Dén béo tin hiéu 1a nhirng thdng tin thdng bao vé mét hoat dong hay ché d6 1am viéc

nao do.

Mach diéu khién tin hiéu la mach cé chtrc ning thay doi trang théi caa cac tin hiéu:

- Tin hiéu giao thong: Thong bao cho nguoi tham gia giao théng.
- Tin hiéu bao qua &p: Thong bao Vvé tinh trang cua dién &p.
- Bang hiéu quang cao: thu hut sy chd y cta khach hang, ...

- Dén bao ngudn: Thong bao da co6 ngudn dién.

Dé thuc hién dugc chirc ning thong béo thi tin hiéu can co sy thay doi trang thai. Céac

thay d6i d6 phai nho mach diéu khién ching.
1.3. Cong dung
- Théng béo Vvé tinh trang thiét bi gap su ¢6 : théng bao qua &p, qua nhiét, chay no,
- Théng bao nhitng thong tin can thiét cho con nguoi thuc hién theo hiéu lénh: Pén
giao thong, ...

- Lam céc thiét bi trang tri bang bang dién tir: Bang quang cao, bién hiéu, ...

- Théng béo Vvé tinh trang hoat ddng caa may mac: Tin hiéu béo ngudn, ...

BM05-QT04/P.KTDB Ngay hiéu luc: ..../....120... 13/55



BM05-QT04/P.KTDB Ngay hiéu luc: ..../....120... 14/55



2. Lip dat nGt nhan va dén bao:

a. Pén ciu thang tw déng:

2
L
1
g1 B gp B g3 B\ KIT )\
2
A2
k1T ] E1 E2 E3
A1
N X1:3 . |

1 2 3 4 5 6
b. Phan tich va lip dit mach:
Hoc sinh thuc hién mach sau:

R
L I 11 °
R D2$ éBl
N I 11
N1
k- N2 R
1
L] <
R

Phan tich cdng dung cua cac ndt nhan va dén béo trong mach
Cau héi 0n tap va bai tap:

1. Trinh bay cac thdng sb quan trong cua nit nhan — dén bao.

2. Trinh bay su khac nhau giira nit nhan va cong tac; néu vi du.

3. Trinh bay cac tng dung cua dén bao.
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BAI 3: LAP PAT MACH PIEN DUNG ROLE PIEN TU

MA BAI: MP06-CDT-B3
Giai thiéu:
Trong cudc séng ngay nay, ro le dién tir dugc ung dung rong rai trong cac cong trinh nha
&, cdng cong. Véi tinh ning co6 thé ngit ty dong hoa va cd lap dong dién qua tai khi gap
cac su ¢ vé cac thiét bi khong lién quan thong qua thiét bi dong cat. Ro le dién tir lubn
phét huy vai trd 1a mét thiét bj thdng minh gidm sat hé théng, dam bao an toan cho tinh

mang con ngudi va tai san
Muc tiéu:

- Poc hiéu so dd mach dién dung role dién tu.
- Lap dat duoc mach dién dén véi role dién tir,

- Lép dat duoc mach dién diéu khién dong co DC quay thuan nghich dung role.
Noi dung chinh:

1. Khio sat role dién tir

1.1. Khai niém va phén loai:

Relay la thiét bi dién dung dé ty dong dong ngit mach dién diéu khién dé bao vé va diéu

hanh su lam viéc cua dong co.
C6 nhiéu cach phan loai :
Phan theo nguyén ly lam viéc co :

- Ro-le dién tur.

- Ro-le dién dong.
- Ro-le tu dién.

- Ro-le cam ung.
- Ro-le nhiét.

- Ro-le ban dan va vi mach...
Phan theo dai lwgng dién di vao ro-le co :

- Ro-le dong dién.
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- Ro-le dién ap.
- Ro-le cong suit.
- Ro-le tong tro.

- Ro-letansé....
Phén theo loai dong dién co :

- Ro-le dong dién mot chiéu.

- Ro-le dong dién xoay chiéu.

- Phan theo gi4 tri va chiéu cua dai luong di vao ro-le :

- Ro-le cuc dai.

- Ro-le cuc tiéu.

- Ro-le sai léch.

- Ro-le huodng....
1.2. Relay dién tur:

- Gdm c6 nam cham dién ndi vao cudn day va 15i thép. Khi c6 dong dién chay qua,
cudn day sé sinh ra lyc hut dién tir hit nap thép vé phia I6i.

- Khi dong dién dua 16n goi 14 tri s6 hit caa relay, luc hat thang luc can 10 xo, nap
thép di dong vé phia 151 lam déng hoic ma cac tiép diém cua no.

- Khi dong dién giam nho dén tri s6 nho hon cua relay, luc 16 xo thang lyc huat dién

tir, nap thép tro vé vi tri cil dua hé thong tiép diém vé vi tri binh thuong.

V744

== _Tiép diém

—1 —
= =

Cuon day é Sk
= =

Hinh 1: CAu tao relay dién tir
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1.3. Relay dong

- Dung dé bao vé qua tai va ngan mach.

dien:

- Cuon day hat c6 it vong va cudn bang day to mac ndi tiép véi mach dién can bao

vé, thiét bj thuong dong ngat trén mach diéu khién.

- Khi dong dién dong co ting 16n dén trj s6 tac dong cua relay, luc hit nam cham

thang luc can 10 xo 1am ma tiép diém cua nd, ngat mach dién diéu khién qua cong

RDI ¢ | 3 RD2
(Role
K - — — dong dién )
L

1.4. Relay dién &ap :

&)

tic to K, md cac tiép diém cua né tach dong co ra khoi ludi.

- Dung dé bao vé sut 4p mach dién.

- Cudn day hat cudn bang day nho nhiéu vong mac song song véi mach dién can

bao vé. Khi dién 4p binh thuong, relay tac dong s& lam nong tiép diém cua no. Khi

dién &p sut thap dudi mirc quy dinh, luc 16 xo thiang luc hat caa nam cham va mé

tiép diém.

Vi du : dung relay dién ap

0

Ra
LA
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1.5. Ro le trung gian:
1.5.1 Khai niém va ciu tao:

- Ro-le trung gian 1a mét khi cu dién dung trong linh vuc diéu khién tr dong, co ciu
kiéu dién tir. Ro-le trung gian dong vai trd diéu khién trung gian giira cac thiét bi
diéu khién (contactor, ro-le thoi gian...).

- Ro-le trung gian gom: mach tir ciia nam cham dién, hé thong tiép diém chiu dong

dién nho (< 5A), vo bao vé va cac chan ra tiép diém.
1.5.2. Nguyén ly hoat dong:

Nguyén ly hoat dong ctia ro-le trung gian tuong tu nhu nguyén ly hoat dong cua
contactor. Khi cap dién ap bang gia tri dién ap dinh muc vao hai dau cuon day cia ro-le
trung gian (ghi trén nhan), luc dién tir hat mach tir kin lai, hé thong tiép diém chuyén
d6i trang théi va duy tri trang thai nay (tiép diém thudng déng ho ra, tiép diém thuong ho
dong lai). Khi ngung cap ngudn, mach tir ha, hé thong tiép diém tré vé trang thai ban

dau. Biém khac biét gitra contactor va ro-le ¢é thé tom lugc nhu sau:

- Trong ro-le ta chi c6 duy nhat mot loai tiép diém c6 kha nang tai dong dién nho,
sir dung cho mach diéu khién (tiép diém phu).

- Trong ro-le ta ciing c6 cac loai tiép diém thudng dong va tiép diém thuong ho, tuy
nhién cac tiép diém khong c6 budng dap ho quang (khac véi hé thng tiép diém
chinh trong contactor hay CB).

- Trong qua trinh lp rap cac mach diéu khién dung ro-le hay trong mot s mach

dién tu trong cong nghiép, ta thuong gap cac ky hiéu sau day:

Ky hi¢u SPDT:
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Ky hiéu nay duoc viét tat tir thuat ngir SINGLE POLE DOUBLE THROW, ro-le mang
ky hiéu nay c6 mot cap tiép diém, gom tiép diém thudong dong va thuong hé, cap tiép

diém nay c6 mot dau chung.
Ky higu DPDT:

Ky hiéu nay duoc viét tat tir thuat ngit DOUBLE POLE DOUBLE THROW, ro-le mang
ky hiéu ndy gom c6 hai cap tiép diém . Mdi cap tiép diém gom tiép diém thuong dong va

thuong ho, cap tiép diém nay c6 mot dau chung.
Ky hi¢u SPST:

Ky hiéu nay duoc viét tat tir thuat ngit SINGLE POLE SINGLE THROW, ro-le mang

Ky hiéu ndy gom c6 mot tiép diém thuong ho.
Ky hiéu DPST:

Ky hiéu nay dwoc viét tat tir thuat ngt DOUBLE POLE SINGLE THROW, ro-le mang

oo = 4
4_;@ e 3 5
. 1 3 1 1
1 ! ' 7
1 1 1 1
- I e
2 = 3!
SPST DPST

Ky hiéu nay gom c6 hai tiép diém thuong ho.

Ngoai ra, cac ro-le khi duogc ldp ghép trong ta diéu khién thuong duoc lap trén cac dé
chan ra. Tuy theo s6 lwong chan ra ta c6 céc kiéu khac nhau: dé 8 chan, dé 11 chan, dé 14

chan...
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2. Lap dit mach diéu khién dén véi role trung gian

So dd mach dién

L: 11
NI Il d

- N1

N2 R
L
&
]

3. Lip diat mach diéu khién dong co DC véi role trung gian

So d6 mach tir role ra dong co DC

24 VDC
L+
R1 R2
O
DC
R2 R1

ov

M
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Hoic theo so do sau:

L+

. —

.l

L+

Cau héi 6n tap va bai tap:

Trinh bay cau tao — nguyén ly hoat dong cua role.
Phan loai role va (rng dung cua cac loai.
Thiét ké mach dién diéu khién dong co DC st dung role.

Thiét ké mach dién dao chiéu dong co DC sir dung role.

AN A o

Thuc hanh lp dat mach dao chiéu dong co DC di thiét ké.
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BAI 4: LAP PAT MACH PIEN DUNG CONTACTOR
MA BAI: MP06-CDT-B4

Giéi thiéu
Contactor (Cong tic to) hay con goi 1a Khai dong tir 1a khi cu dién ha ap, thuc hién viéc
dong cat thudng xuyén cac mach dién dong lec. Contactor 12 thiét bi dién dac biét quan
trong trong hé thdng dién. Nh ¢ contactor - Khai dong tir ta ¢ thé diéu khién cac thiét
bi nhu dong co, tu b, hé thdng chiéu sang,... théng qua nat nhan, ché do ty dong hoic

diéu khién tur xa.
Muc tiéu

- Doc hiéu so dd mach dién c6 sir dung contactor.
- Lap dat duoc mach diéu khién on/off dong co 3 pha KPB dung contactor.
Noi dung chinh

1. Khao séat contactor

1.1. Khai niém va yéu cau
Contactor 1a mot loai khi cu dién dung dé déng ngat cac tiép diém, tao lién lac
trong mach dién bang nGt nhan. Nhu vay khi sir dung contactor ta cé thé diéu
khién mach dién tir xa c6 phu tai véi dién ap dén 500V va dong 1a 600A (vi tri
diéu khién, trang thai hoat dong cua contactor rat xa vi tri cac tiép diém dong ngat
mach dién).
Phan loai contactor tuty theo cac dic diém sau:

- Theo nguyén ly truyén dong: ta cd contactor kiéu dién tir (truyén dién bang luc hat
dién tir), Kiéu hoi ép, kiéu thiry lyc. Thong thuong st dung contactor kiéu dién tur.

- Theo dang dong dién: contactor mot chiéu va contactor xoay chiéu (contactor 1
pha va 3 pha).

1.2. C4u tao va nguyén ly hoat déng

1.2.1. CAu tao

Contactor dugc cau tao gém cac thanh phén: co ciu dién tir (nam cham dién), hé

théng dap ho quang, hé thong tiép diém (tiép diém chinh va phy).

Nam cham dién:

Nam cham dién gdm c6 4 thanh phan:
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+ Cudn day dung tao ra lyc hut nam cham.

+ L5i sit (hay mach tir) cia nam chdm gdém hai phan: phan c¢6 dinh, va phan nip di
dong. Loi thép nam cham c6 thé c6 dang EE, EI hay dang CI.

+ Lo xo phan lic ¢6 tac dung ddy phan nip di dong tré vé vi tri ban dau khi ngimg

cung cap dién vao cudn day.

Trang thai nam cham chwa hit Trang thai nam cham tao Iwc hat

Hé thong dip hd quang dién:
Khi contactor chuyén mach, hd quang dién s& xuat hién lam cac tiép diém bi chay, mon
dan. Vi vay can c6 hé théng dap hdé quang gdm nhiéu vach ngin lam bang kim loai dit
canh bén hai tiép diém tiép xtic nhau, nhat 1a ¢ cac tiép diém chinh cua contactor.
Hé thong tiép diém ciia contactor:

- Hé thdng tiép diém lién hé v6i phan 16i tir di dong qua bd phén lién dong vé co.

Tuy theo kha ning tai dan qua cac tiép diém, ta c6 thé chia cac tiép diém cia

contactor thanh hai loai:

o Tiép diém chinh: c6 kha niang cho dong dién 16n di qua (tir 10A dén vai
nghin A, thi du khoang 1600A hay 2250A). Tiép diém chinh 1a tiép diém
thudng hé dong lai khi cap ngudn vao mach tir clia contactor lam mach tir
contactor hut lai.

o Tiép diém phu: c6 kha ning cho dong dién di qua cac tiép diém nho hon
5A. Tiép diém phu c6 hai trang thai: thuong dong va thuong ho.

o Tiép diém thudng dong 14 loai tiép diém ¢ trang thai dong (co lién lac véi

nhau gitra hai tiép diém) khi cuén day nam cham trong contactor & trang
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thai nghi (khéng dugc cung cap dién). Tiép diém nay ho ra khi contactor
& trang thai hoat dong. Nguoc lai 1a tiép diém thuong ho.

- Nhu vay, hé théng tiép diém chinh thuong dugc 1§1p trong mach di¢n dong luc,
con céc tiép diém phu s& lap trong hé thdng mach diéu khién (dung diéu khién
viéc cung cdp dién dén cac cudn diy nam chdm cua cac contactor theo quy
trinh dinh trudce).

- Theo mét s6 két cau thong thuong cua contactor, cac tiép diém phu co thé duoc
lién két cb dinh vé sb lugng trong mdi bd cotactor; tuy nhién cling c6 mot vai
nha san xuat chi bd tri ¢ dinh sd tiép diém chinh trén mdi contactor; con cc
tiép diém phu duoc ché tao thanh nhitng khéi roi riéng 1é. Khi can st dung ta
chi ghép thém vao trén contactor, sd luong tiép diém phu trong trudng hop nay
c6 thé b tri tuy v.

1.2.2. Nguyén ly hoat dong

Cong tic to xoay chiéu

)
L1 — . = Tiép diém

Tay don
— L N3 | Cubn day

C ] P
Theo L6 thép
Contactor mét chiéu
Tiép diém
\Hﬂ__\u‘
Cudbn day hat

Nap thép

L6i thep
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Khi cip ngudn dién bang gia tri dién ap dinh muc cua contactor vao hai dau
cua cudn day quan trén phan 18i tir ¢b dinh thi lec tir tao ra hat phan 18i tir di
dong hinh thanh mach tir kin (luc tir 16n hon phan luc cua 10 x0), contactor &
trang thai hoat dong. LGc nay nhd vao bd phan lién dong vé co giira 16i tir di
dong va hé thng tiép diém lam cho tiép diém chinh déng lai, tiép diém phu
chuyén d6i trang thai (thuong doéng s& mé ra, thudng hod s& dong lai) va duy tri
trang thai nay. Khi ngung cap ngudn cho cudn day thi contactor ¢ trang thai
nghi, cac tiép diém tro vé trang thai ban dau.

Céc ky hiéu dung biéu dién cho cuén day (nam cham dién) trong contactor va
c4c loai tiép diém. Ta c6 nhiéu tiéu chuan cua cac qudc gia khac nhau, ding
biéu dién cho cuon day va tiép diém cua contactor; dé dé phan biét ta c6 thé

tdm tat trong bang ky hiéu nhu sau:

KY HIEU THEO TIEU CHUAN
bAI CHAU AU MY LIEN XO
LUONG Mach Mach Mach Mach Mach Mach
diéu khién | dongluc | diéu khién | dong luc | diéu khién | dong luc

CUON I:I:I (i) o—"M_
DAY

g e
(NAM
CHAM
DIEN)

TIEP DIEM 3 \

THUONG

PONG
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TIEP PIEM | | 3N

THUONG

HO

Cha y:

Trong mot so dé mach sir dung nhiéu contactor, mudn phan biét cac cuon day va tiép

diém cua contactor, ta thuc hién qui woc nhu sau:

- Ghi ky hiéu, hay ma sé cho cuon day cua contactor (thi du M, R, S...)

- Céc tiép diém thudc vé contactor nao thi mang cling méa s cudn day contactor do.

Véi ky hiéu cudn day ciia My, ta ghi ma s6 cuon day ngay tam vong tron ky hiéu cua

cudn day, véi cac ky hiéu khac, ta ghi lién ngay canh ky hiéu.
1.2.3. Céac Thong Sé Co Ban Ciia Contactor:

a.

Pién ap dinh miic

Dién 4p dinh mirc ciia contactor Udm 13 dién ap cua mach dién twong Gtng ma tiép
diém chinh phai dong ngat, chinh 1a dién ap dat vao hai dau cuon day caa nam
cham dién sao cho mach tu hat lai.

Cudn day hut c6 thé 1am viéc binh thuong ¢ dién ap trong gigi han (85-105)%
dién ap dinh muc cua cudn day. Thong sé nay duoc ghi trén nhin dit ¢ hai dau
cudn day contactor, c6 cac cap dién ap dinh mac: 110V, 220V, 440V maot chiéu va
127V, 220V, 380V, 500V xoay chiéu

Dong dién dinh mirc

Dong dién dinh muc cla contactor Idm 1a dong dién dinh mic di qua tiép diém
chinh trong ché do lam viéc lau dai, thoi gian contactor & trang thai dong khong
qua 8 gio.

Dong dién dinh mrc ctia contactor ha ap théng dung c6 céc cip la: 10A, 20A,
25A, 40A, 60A, 75A, 100A, 150A, 250A, 300A, 600A. Néu contactor dat trong tu
dién thi dong dién dinh muc phai 1y thip hon 10% vi lam kém mat, dong dién

cho phép qua contactor con phai lay thip hon nira trong ché d6 1am viéc dai han.
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c. Kha ning cit va kha ning dong

- Kha nang cit cua contactor dién xoay chiéu dat bdi s6 dén 10 1an dong dién dinh
murc voi phu tai dién cam.

- Kha ning déng: contactor dién xoay chiéu dung dé khoi dong dong co dién can
phai c6 kha nang dong tir 4 dén 7 1an lim

d. Tudi tho ciia contactor:
Tubi tho cua contactor duge tinh béng s6 lan dong mo, sau sb 1an dong mo éy thi
contactor s€ bi hong va khong dung dugc.

e. So lan thao tc
La sb lan dong cit contactor trong mot gio. Co cac cép: 30, 100, 120, 150, 300,
600, 1200, 1500 lan / h.

f. Tinh on dinh lyc di¢n dong
Tiép diém chinh cta contactor cho phép mot dong dién 16n di qua (khoang 10 lan
dong dién dinh muc) ma lyc dién dong khong lam tach roi tiép diém thi contactor
¢6 tinh 6n dinh luc dién dong.

g. Tinh 6n dinh nhiét
Contactor ¢6 tinh 6n dinh nhiét nghia 1a khi c6 dong dién ngin mach chay qua
trong mot khoang thoi gian cho phép, cic tiép diém khong bi nong chay va han
dinh lai.

Sau ddy 12 mét s6 hinh anh cu thé cta contactor

Contactor
DONG A

TIEP DIEM

PAU RA CUA CUON

TIEP DIEM
CHINH
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Contactor cua hang Merlin gerin

1.3. Cac Ché P Sir Dung Contactor
- Tuy theo gia tri dong dién ma contactor phai lam viéc trong luc binh
thuong hay khi cat ma nguoi ta dung cac ¢& khac nhau, bén canh dé phu
thudc vao loai ho tiéu thu, diéu kién dong mo, qua trinh khéi dong nang
nhe, d4o chiéu, ham.... Sau day la cac loai ché do st dung ctia contactor.
- Cdc contactor sir dung dién xoay chiéu: ky hiéu ACI1; AC2; AC3; AC4.
- Theo tiéu chuan IEC (International Electrotechnical Commission) thiét ké

hay lua chon contactor theo ché d6 lam viéc, ta cht y dén cac ky hiéu AC
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ghi trén contactor. Y nghia ctia cac ky hiéu va pham vi sir dung contactor
dugc trinh bay tom tit nhu sau:

- Ky hiéeu ACI:

- Qui dinh gia tri dong dién dinh mirc qua cac tiép diém chinh cta contactor, khi
contactor dugc chon lya dé dong ngét cho nhitng thiét bi, khi cu dién, cac loai
phu tai xoay chiéu c6 hé sb cong sudt it nhat phai bang 0,95 (cosg > 0,95).

- Vi du dung cho nhiing dién tr& & dang sudi 4m, ludi phan phdi c6 hé sb cong
suat 1on hon 0,95.

- Ky hiéu AC2:

- Contactor khi duoc chon lua theo trang thai nay, ding dé khéi dong phanh nhap
nha (plugging), phanh nguoc (reverse current braking) cho dong co khong dong
b rotor day quan.

- Khi cac tiép diém contactor dong kin mach, hinh thanh dong dién khoi dong,
gia tri dong dién nay bang khoang 2,5 lan dong dién dinh mic cia dong co. Khi
cac tiép diém contactor hd mach, ngét dong dién khoi dong cua dong co, dién
ap xuat hién gitta hai cuc cua tiép diém khong 16n hon dién 4p dinh muc cia
nguon dién cung cap.

- Viduy nhu: dong co & may in, nang hang...

- Ky hieu AC3:

- Contactor khi duoc chon lua theo trang thai nay, dung dé dong ngit dong co
khong dong bo rotor 10ng soc trong sudt cac qua trinh van hanh thong thuong.

- Khi céc tiép diém contactor dong kin mach, hinh thanh dong dién khoi dong, c6
gia tri bﬁng khéang 5 dén 7 lan gia tri dong di¢n dinh murc cua dong co. Khi céc
tiép diém contactor hd mach, ngét dong dién dinh mirc ctia dong co, luc do di¢n
ap xut hién gitra hai cuc cua tiép diém chi 16n khoang 20% dién ap dinh muc
ctia ngudn dién cung cap.

- Vi du nhu: cac dong co 16ng séc thong dung: dong co thang may, bang chuyén,
can cau, may nén, may diéu hoa nhiét do. ..

- Ky hiéu AC 4:

- Contactor khi dugc chon lwa theo trang thai nay dung dé khoi dong, phanh nhap

nha, phanh nguoc...dong co khong dong bo rotor 16ng soc.
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- Khi cac tiép diém contactor dong kin mach, tai dong di¢n dinh, cé gia tri béng
khoang 5 dén 7 1an gia tri dong dién dinh muc cua dong co. Khi cac tiép diém
contactor hd mach, ngét dong dién tai gia tri l6n twong ty nhu néu trén, luc do
dién ap xuit hién giita hai cuc cua tiép diém 16n bang mirc dién ap dinh mirc
ctia ngudn dién cung cap.

- Loai nay duogc str dung cho cac dong co khong dong bd rotor 1dng soc trong
may in, may nang hang, trong cong nghiép luyén kim...

- Ta c6 gian d6 thoi gian mé ta cac ché do hoat dong AC1, AC2, AC3 va AC4

cua contactor trong hinh vé sau

I A I A | A
I . I 5
Thei diém kd Thoi diem kd Thoi diem
ng&t mach ngat mach '\ ngét mach
\ N

1 ~ ~

Idm ! Idm ——————— T |dm——i——__=-.!-.—
t < > t < > t
Chu ky khi Chu ky khi
Ché do Ché do6 AC2 — Ché do
ACl1l AC4 AC3

lam 12 dong dién dinh muac cua dong co.

Iva 1a dong dién khéi @ong cua dong co.

Céc contactor sur dung dién mot chiéu: DC1, DC2, DC3, DC4, DC5.

Theo tiéu chuan IEC, st dung cac contactor dé dong ngit cac phu tai mot chiéu (DC
load) dugc phan thanh 5 ché d6 hoat dong (contactor dung trong trudng hop nay 1a
contactor mot chiéu, dién &p cung cap vao cudn day contactor 12 loai dién &p mot
chiéu).

- Ky hiéu DCI:
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- Céac contactor mang ky hiéu DC1 dung dong cat cho tit ca cac phu tai mot chiéu
(DC load) c6 thoi hang (T = L/R) nho hon hay bang 1ms.

- DCI duogc sir dung cho céac ho tiéu thy, phy tai khong c6 tinh cam tng hoac tinh
cam ung bé, cac 10 dién tro.

- Ky hieu DC2:

- Cac contactor mang ky hiéu DC2 dugc str dung dé déng ngit mach dong co
mot chiéu kich tir song song. Hang s thoi gian ctia mach tai khoang 7,5 ms.

- Khi cac tiép diém dong kin mach hinh thanh dong dién khai dong, dong dién
nay co gié tri khoang 2,5 l1an dong dién dinh muc cua dong co.

- Khi tiép diém cta contactor ngét mach, cat dong dién dinh mtrc dong co; luc do
dién ap xuét hién gitra hai cuc cua tiép diém 1a ham s6 phu thudc theo sitc phan
dién cua phan tmg dong co, su ngit mach xay ra nhe nhang.

- Ky hiéu DC3:

- Céc contactor mang ky hiéu nay dugc sir dung trong céc truong hop khdi dong,
phanh nhip nha, hay phanh ngugc cac dong co mot chiéu kich tir song song.
Thoi hang ctia mach tai nhé hon 2 ms.

- Khi cac tiép diém dong kin mach hinh thanh dong dién khai dong, dong dién c6
gia tri khoang 2,5 1an dong dién dinh muc cta dong co.

- Khi cac tiép diém cua contactor ngét mach, cét dong dién co6 gid tri khoang 2,5
lan gia tri dong dién dinh mirc qua mach cua dong co, lac do dién ap xuat hién
giira hai cuc cua tiép diém c6 thé 16n hon dién ap ngudn cung cip. Dién ap xuit
hién 16n khi téc do quay cua dong co thap, sirc phan dién ctia phan tng co gia
tri thr?ip, su ngét mach xdy ra ndng né thuc hién khé khan.

- Ky hiéu DC4:

- Céc contactor mang ky hi¢u nay duoc str dung dong ngat mach phu tai 1a dong
co mot chiéu kich tir ndi tiép. Thoi hang ctia mach phu tai khoang 10ms.

- Khi cac tiép diém déng kin mach hinh thanh dong dién khoi dong dong dién
nay co6 gia tri khoang 2,5 lan dong dién dinh mirc ctia dong co. Khi cac tiép
diém cia contactor ngat mach, cat dong dién co gia tri khoang 1/3 lan gia tri
dong dién dinh mirc qua mach cia dong co; luc do dién ap xuét hién gitra hai

cuc cua tiép diém khoang 20% dién ap ngudn cung cap.

BM05-QT04/P.KTDB Ngay hiéu luc: ..../....120... 32/55



Trong pham vi (mg dung nay s6 1an dong cat trong mot gior ¢6 thé gia tang. Sy

ngit mach xay ra nhe nhang.

Ky hiéu DC5:

Céc contactor mang ky hi¢u nay duoc st dung khéi dong, phanh nguoc, dao
chiéu quay dong co mot chiéu kich tir ndi tiép. Thoi hang cia mach phu tai nho
hon hay bing 7,5 ms.

Khi cac tiép diém dong kin mach hinh thanh dong dién dinh c6 gia tri 2,5 lan
dong di¢n dinh mirc cua dong co.

Khi cac tiép diém cua contactor ngat mach, cat dong dién co gia tri 16n khoang
gia tri dong dién dinh néu trén; luc do dién ap xuét hién gifta hai cuc cua tiép

diém 16n bang muc dién ap ngudn cung cip. Su ngat mach xay ra kho khan.

Dic tinh ctia contactor khi str dung theo cac ché d6 trong mach xoay chiéu AC:

Van hanh binh thuong Van hanh dac biét
Dong mach Ngat mach Dong mach Ngit mach
q Ché |1 U cos I U cos I U cos I U
LOAITAI | 6 |z |Ug It | Ug T | Ug Tg | Ug | cose
¢ ¢ ¢
Téi thuan
trd (khong | AC1 | 1 1 1095 1 1 [095| 1.5 | 1.1 095 |15 1.1 | 0.95
tinh cam)
bong co
rotorday | AC2 | 25 | 1 |0.65 ] 2.5 1 1065 4 | 11065 4 | 1.1 | 0.65
quén
Dong co

rotor 10ng

sOc

AC3 | 6 I 1035, 1 [017]035| 8 1.1 {035 6 1.1 | 0.35

Dong co
rotor 16ng

SOC

AC4 | 6 1 {035 6 1 1035] 10 | 1.1 [035] 8 1.1 | 0.35

Dac tinh cua contactor khi str dung theo cac ché do trong mach mot chiéu DC:
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Van hanh binh thuong

Van hanh dac biét

Dong mach

Ngat mach

Dong mach

Ngat mach

Loai Tai

Ché

U

Ug

L

R

U

Ug

L
R

I U

L
Ir |Ug | R

I U

L
Ir |Ug | R

Tai thuan tré
(khong tinh

cam)

DC1

0.95

0.95

1.5 | 1.1 [0.95

1.5 | 1.1 |0.95

Dong co DC
kich tir song
song
(van hanh binh
thuong)

DC2

2.5

0.65

2.5

0.65

0.65

0.65

DPong co DC
kich tir song
song

(khoi dong,
ham phanh
dong dién

nguoc)

DC3

0.35

0.17

0.35

0.35

0.35

DPong co DC
kich tir ndi tiép
(van hanh binh
thuong)

DC4

2.5

0.65

2.5

0.65

0.65

0.65

Dong co DC
kich tir ndi tiép
(khoi dong,
ham phanh
dong di¢n

nguoc)

DC5

0.35

0.17

0.35

0.35

0.35
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2. Lap @it mach diéu khién ON/OFF véi contactor
Mach diéu khién ON/OFF dong co 3 pha KPB dung contactor:

L1 L2113

/ / Off On
‘J‘I_Ju__l K

H-o

Cau héi 6n tap va bai tap:

Trinh bay cau tao — nguyén 1y hoat dong ctia contactor.

Néu ung dung cua contactor.

So sanh role va contactor.

Thiét ké mach dién diéu khién dong co AC st dung contactor.

Thiét ké mach dién dao chiéu dong co AC str dung contactor.

o gk~ wbhE

Thuc hanh 1ap dit mach dao chiéu dong co AC da thiét ké.
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BAI 5: LAP PAT MACH PIEN DUNG ROLE THOI GIAN
MA BAI: MP06-CPT-B5
Gigi thiéu

Relay thoi gian (Time Delay) hay con duoc goi 1a role / timer thoi gian, day 1a mot cong
cu quan trong trong viéc diéu khién cac thiét bi dién ta. Thuong duoc str dung dé tit cac
thiét bi khi chiing khéng can thiét hoat dong, gidp tiét kiém ning luong va bao vé cac

thiét bi khoi hu hong do sir dung qué lau
Tim hiéu cic loai ro le thoi gian va cach thiét 1ap v& mach dién dung ro le thoi gian.
Muc tiéu

- Nam dugc ky hiéu, cdng dung va nguyén ly hoat dong cua cac loai ro le thoi gian
- Poc hiéu so dd mach dién dung role thoi gian.

- Lap dat duoc mach dién dung role thoi gian.
N@i dung chinh
1. Khao sat role thoi gian

Relay thai gian: La relay tao ra thoi gian can thiét khi diéu khién sy van hanh cua dong
co hodc cac thiét bi dién khéc. Viéc tao ra thoi gian duy tri dwoc thuc hién bang nhiéu

cach nhu relay thoi gian kiéu dién tir, kiéu dong co, kiéu con l4c.
Relay thai gian kiéu dién tir:

Y774

| Péng thau

——/—mm_Ticp diém

Cudn day Ong dong

Hinh VI1.2.2: CAu tao Relay thoi gian kiéu dién tur
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Relay thoi gian kiéu dién tir c6 thém mot 6ng dong gan 1én mot nhanh cua 16i thép. Khi
cho dong dién chay qua cudn day, I8i thép s& hat phan tng 1am dong tiép diém. Khi ngat
dong dién, tir thdng trong 18i thép giam dot ngdt nén trong dng ddng s& sinh ra suat dién
dong va dong dién cam wng, tir thdng cua dong dién cam wng s& cing chiéu véi tir thong
trong 18i. Nap thép khdng bi nha ra ngay, sau mét thoi gian tiép diém méi mo.

Muén thay doi thoi gian duy tri c6 thé thay doi luc can cua 10 xo, thay d6i do day caa
miéng dong thau & khe ho khong khi hay thay d6i tri s6 bang dong dién vao cudn day.

Relay dién tir ding & mach dién mot chiéu, & mach xoay chiéu phai ding thém chinh luu

ndi vai cudn day.

Thong thuong st dung hai dang Relay nhu sau:

+ Relay thoi gian tac dong tré( ON — DELAY TIMING RELAY ).
+ Relay thoi gian ngét tré( OFF - DELAY TIMING RELAY).

Céc dang Relay nay hau hét bén trong 1a cac mach dinh thi duing cé4c linh kién va vi mach
dién tir giao tiép voi relay dién ap.
Relay thoi gian tac dong tré (ON — DELAY TIMING RELAY)

Thuoc tinh co ban cua cac ON — DELAY':

+ Khi cung cap dién vao cudn day cua relay thoi gian ( twong Gng véi viée cung cap dién
vao cho mach dién tir b tri bén trong ciia relay ), cac tiép diém cuia relay khong thay d6i

trang thai cia chiing tuc thi.

+ Sau mot khoang thoi gian tinh tir lac cung cap dién vao cho cudn day cua relay, cac

tiép diém chuyén trang thai.

+ Sau khi tiép diém ciia relay chuyén trang thai, hé thong dang hoat dong binh thuong, ta
ngung cung cap dién vao nudi cudn ddy cua relay, cac tiép diém chuyén vé trang thai

ban dau.
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—

ANLY B mimer.

Mot s6 dang ON — DELAY TIMING RELAY ( ciia hing san xuat ANLY — Dai Loan ):

NGUAON AIAON

on
off

THAII GIAN AENH THC

TIAUP AIAGM THZAAING H.
o ||
off

TIAUP AIA@GM THAAING AO

on
off

—> source <+

Hinh V1.2.3: So d6 mé ta co ché van hanh cia ON — DELAY TIMING RELAY
Relay thoi gian ngit tré (OFF — DELAY TIMING RELAY )
Thuoc tinh co ban cua cac OFF — DELAY':

+ Khi cung cép dién vao cudn day cua relay thoi gian (twong tng v6i viée cung cip dién
vao cho mach dién tir bd tri bén trong cia relay), cac tiép diém cua relay thay doi trang
thai ctia chiing ttc thi. Thoi gian chuyén trang thai cta cac tiép diém twong ty nhu thoi

gian chuyén mach cuta céc relay dién 4p thong thudng.
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+ Sau khi tiép diém ciia relay chuyén trang thai, hé thong dang hoat dong binh thuong, ta
ngung cung cap dién vao nudi cudn ddy cua relay, cac tiép diém khong chuyén vé trang

thai ban dau.

+ Tinh tir ltc ngung cung cap dién vao cudn day ciia OFF — DELAY relay cho dén
khoang thoi gian bang thoi gian dinh thi cac tiép diém cua OFF — DELAY méi tro vé

trang thai ban dau.

Mot sb dang ON — DELAY TIMING RELAY ( cta hing san xudt ANLY — Dai Loan ):

® 4y
ANLY 33“‘/{

| OFF DELAY RELRY /'ﬁ\ﬁ

| TYPE TRF s

L yoLTs .;"\lj(

FREQ. 50/60Hz. P

L i CONTACTS  DPDT SA.  .Li%
; g

e e o I wFeesTHE eSS

v 1 NLY TLTCTRONICS CO

H an.r rccTacicr o

NGUAON AIAON

on
off

THAII GIAN TAOT TRA

TIAUP AIAGM THZAAING H.
.
off

TIAUP AIA@GM THAAING AO

on
off

—> source <+

Hinh VI1.2.4: So d0 m6 ta co ché van hanh cia OFF — DELAY TIMING
RELAY
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2. Lap dit mach diéu khién déng co dung role thoi gian

a. Mach dong luc:

L
L2
LE
b. Mach diéu khién:
- |
ce z\
|
s ol
RM J‘L7L RN_I'E\
OFFHL
I |
ONH Kl I;ﬁ\ Kl
’i?
m ] e JRE) [k ] 12E0) mQmbd wstd
N
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- Khi chua dong CB 1 pha va CB 3 pha thi dong co chua hoat dong, vi mach chua
dugc cung cap dién. Cac dén bao hiéu chua sang.

- Khi déng CB 1 pha va CB 3 pha, dén Hs sang bao c6 ngudn dién vao mach diéu
khién.

- Mubn dong co chay, ta nhan nat ON, Ki c6 dién ddng thoi Kt cling duoc cung cap
dién. Luc nay dén Hi sang. Sau 1 thoi gian dung bang thoi gian dat cho ro le thoi gian,
tiép diém thuong md Kt dong lai cudn day K co dién dong co dugce cung cip dién nén
hoat dong. Luc nay dén Hz sang bao hiéu dong co hoat dong. Pdng thoi lic nay tiép diém
K thuong md dong lai dé ty giit cho cudn day K luon ludn c6 dién va tiép diém K1 mé ra
dé cét dién cho cudn day K1 mét dién, kéo theo Kt cling mét dién theo, nhung cudn day
K Tuén luon con dién (nho ty gitr).

- Mubdn ding dong co, ta nhan nat OFF dién nglng cung cap vao cudn diy cong tic
to K dong co ngimng hoat dong. Liac nay cac dén khong sang (trr dén bao ngudn) bao
hiéu dong co ngung hoat dong.

- Néu dong co dang hoat dong, bi qua tai thi tiép diém phu cua ro le nhiét Ry tac
dong ngat dién di vao cong tic to lam cho dong co nging hoat dong, dong thoi dén Hs
sang bao hiéu su ¢ qua tai.

- CB bao vé qua tai, ngan mach, qua ap...

- Khi ¢6 sy ¢b can dung khén, ta nhan nat Rs, mach dién ngét dién vao cong tc to
1am cho dong co nging hoat dong, dong thdi dén Ha sang bao hiéu co su ¢d phai ding
khan.

Cau héi 6n tap va bai tap:

1. Trinh bay ciu tao — nguyén 1y hoat dong ciia contactor.

2. Lap dat mach diéu khién ON/OFF dong co 3 pha KDB dung contactor.

3. Trinh bay nguyén 1y hoat dong ctia mach diéu khién ON/OFF dong co 3 pha KPB
dung contactor.

4. Lap dat mach khoi dong sao—tam giac thong qua nut nhan.

5. Trinh bay nguyén Iy hoat dong mach diéu khoi dong sao—tam giac thong qua nat nhan.
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BAI 6: LAP MACH MACH PAO CHIEU PONG CO KPB 3 PHA
MA BAI: MP06-CDT-B6
Giéi thigu
Bai hoc nay gigi thiéu cach lip dat va van hanh mach dao chiéu quay cho dong co khong
d6ng bo 3 pha. Hoc sinh s& tim hiéu nguyén 1y dao chiéu bang cach thay doi thi ty pha

cua dong co, sir dung cac thiét bi nhu contactor va relay nhiét ¢é dam bao dong co hoat

dong 6n dinh va an toan.
Muc tiéu

- Doc hiéu so dd mach dién
- Lap duoc mach diéu khién d4o chiéu quay dong co KPB 3 pha
- Léip duoc mach dong luc dao chiéu dong co KPB 3 pha

Noi dung chinh

1. Phan tich so' @ mach dién

a. Pao chiéu quay dong co bang nGt nhan — dao chiéu gian tiép (can phai thong

qua nut dirng)
Mach dong luc:

M
Ll

LE

H%L%H%%a
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Mach diéu khién

RS RGQAT
RM L RNAr]}\
OFE
I Kl ! K2
ONL 0N
K2 Kl
H1 H2 H3 H4 H3
(2] &9 ] & ® & &
N

- Khi chua dong CB 1 pha va CB 3 pha thi dong co chua hoat dong, vi mach chua
duoc cung cép dién. Céc den bdo hi¢u chua sang.

- Khi déng CB 1 pha va CB 3 pha, dén Hs sang bao c6 ngudn dién vao mach diéu
khién.

- Mubdn ddng co quay thudn, ta nhan nat ON1 ngay lap tirc cudn day Ki c6 dién. Khi
d6 cac tiép diém chinh K déng lai dong co quay thuan va dong thoi dong ludn cac tiép
diém phu Ki(song song véi ntiit ON1) dé duy tri dong dién ludn cung cép cho cudn day Ki
va mé tiép diém phu K1 thuong dong dé khoa chéo cudn day Ko ludn ludn khong cé dién.
Luc nay den Hi sang bao hi€éu dong co dang quay thuan.

- Mubdn déng co quay nghich, ta nhdn nat ON2 ngay 1ap tirc cudn day Ko co dién.
Khi d6 cac tiép diém chinh K, déng lai dong co quay nghich va dong thoi dong ludn cac
tiép diém phu K2 (song song véi nut ONy) dé duy tri dong dién luén cung cip cho cudn
day Kz va mo tiép diém phu Ko thuong déng dé khoa chéo cudn day Ki ludn ludn khdng

co dién. Luc nay den Hz sang bao hiéu dong co dang quay nghich.
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- Mubdn chuyén d6i dong co dang quay thuan qua nghich hodc nguogc lai ta phai
nhén nit OFF dé dong co dimg lai réi méi dao chidu quay duge — mach diéu khién déo
chiéu quay gian tiép.

- Mubdn dimng dong co, ta nhin nut OFF ngay 1ap tic cudn day Ki (quay thuin) hoic
Kz (quay nghich) mét dién cac tiép diém chinh mé ra dong co nging hoat dong, dong
thoi tiép diém phu (tiép diém duy tri —tiép diém song song véi nut ON) ciling mé ra ngit
dong dién di vao cudn diy cong tic to cudn diy Ki (quay thuan) hodc Ko (quay nghich).
Luc nay dén Hi hodaec Hz khéng sang bao hiéu dong co khong hoat dong.

- Néu dong co dang hoat dong, bi qua tai thi tiép diém phu cua ro le nhiét Ry tac
dong ngat dién di vao cong tic to lam cho dong co nging hoat dong, dong thoi dén Ha
sang bao hiéu su ¢ qua tai.

- CB bao vé qua tai, ngan mach, qua 4p...

- Khi ¢6 su cb can dung khén, ta nhan nat Rs, mach dién nga“it dién vao cong tac to
lam cho ddng co ngimg hoat dong, dong thoi dén Ha sang bao hiéu co sy cb phai ding
khan.

2. Lap dit mach dién

- Chuan bi thiét bi:

2 contactor (dé dao pha va diéu khién chiéu quay dong co)
1 relay nhiét (bao vé qua tai)

NGt nhan diéu khién (nat nhan Start va Stop)

Dén béo

Cau chi, day dan va cac phu kién dau ndi.

- So d6 nguyeén ly:

Thiét ké mach dién véi 2 contactor dugc két ndi sao cho khi mot contactor hoat
dong, no sé cép dién cho dong co theo thir ty pha A-B-C. Khi contactor thu hai
hoat dong, no s& dao thir ty pha thanh A-C-B, khién dong co quay nguoc chiéu.

- Pau ndi va kiém tra:

D4u ndi dung theo so dd mach dién da thiét ké.
Kiém tra cac dau ndi dam bao chac chan va an toan.
Van hanh thir mach dién dé kiém tra hoat dong cua cac contactor va dam bao dong

co quay ding chiéu va dao chiéu khi can.

BM05-QT04/P.KTDB Ngay hiéu luc: ..../....120... 44/55



3. Van hanh kiém tra xir ly I5i
Van hanh:

- Kiém tra lai cac két ndi trong mach dam bao dang véi so dd dau ndi.

- Nhan nuat khéi dong (Start) dé cip dién cho contactor dau tién, dong co s& quay
theo chiéu thuén.

- Nhéan nut dimg (Stop), sau d6 nhan nut khoi dong cho contactor thir hai dé dao

pha, dong co s& quay nguoc chiéu.
Kiém tra:

- Xac minh dong co quay dung chiéu khi cap dién tir mdi contactor.

- Kiém tra céc thiét bi bao vé nhu relay nhi¢t dé dam bao ching hoat dong dung
cach khi c6 qua tai.

- Po dién ap va dong dién tai cac dau vao/ra dé dam bao hé théng hoat dong trong

pham vi an toan.
Xir ly 16i:

- Dong co khong quay: Kiém tra cac két ndi dién, cau chi hodc thiét bi dong cat
(contactor).

- Pong co chi quay mot chiéu: Kiém tra contactor thir hai, c6 thé contactor khong
hoat dong hoac d4du nham pha.

- Relay nhiét ngét lién tuc: Kiém tra tai dong co, co thé dong co bi qua tai hoac
relay nhi¢t cai dat sai mc.

- Dong co quay sai chiéu: Kiém tra dau ni cac pha ciia contactor va chinh lai thir tu

pha dé dao chiéu dung cach.
Cau héi on tap va bai tap:
Bai tap 1: Thiét ké va lip dat mach dao chiéu dong co KDB 3 pha

Bai tap 2: Phan tich va xi ly 16i trong mach dao chiéu dong co KPB 3 pha
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BAI 7: LAP PAT MACH PIEU KHIEN PONG CO BANG CONG TAC HANH
TRINH

MA BAI: MDP06-CDT-B7
Giéi thiéu

Bai hoc nay hudng din céch lap dat mach diéu khién dong co str dung cong tac hanh
trinh dé diéu khién ty dong ding va doi chiéu quay. Cong tic hanh trinh dugc st dung dé
phat hién vi tri ciia cac bo phan chuyén dong trong hé théng va kich hoat cac 1énh diéu
khién dong co. Hoc sinh s& nam viing cach két ndi va van hanh hé thng, dam bao dong

co hoat dong chinh xac va an toan.
Muc tiéu

—  Doc hiéu so d6 mach dién
— Lép duoc mach diéu khién dong co bang cong tic hanh trinh
— Lap duoc mach dong luc diéu khién dong co bang cong tac hanh trinh

N@i dung chinh

1. Phan tich so' @ mach dién
Céu tric mach: Mach dién diéu khién dong co bang cong tic hanh trinh thudng bao

gom:

- Pong co: Picu khién quay theo 2 chiéu (tién va 1ui).

- 2 cong tic hanh trinh: Mot cong tic dé ding dong co khi dén vi tri giéi han dau
tién va mot cong tic khac dé dao chiéu quay khi dat giéi han khac.

- 2 contactor: Mt contactor diéu khién quay thusn va mot contactor diéu khién
quay nguoc.

- Nut nhdn: Gom nat Start (bt dau) va Stop (dimg) dé khai dong hodc tit hé

théng.
Nguyén ly hoat dong:

- Khi nhan nat Start, dong co s& quay theo chiéu di dinh.
- Khi d6ng co chuyén dong dén giéi han duoc dit trude, cong tic hanh trinh sé

tac dong, dimg dong co hodc dao chiéu quay.
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- Nut nhan Stop s& dirng hé théng khi can thiét.

Lip dit mach dién

Buéc 1: Chuan bi cac thiét bi can thiét nhu contactor, cong tac hanh trinh, nat
nhén, relay va dong co.

Budc 2: Két ni cac day dn theo so 0 mach, dam bao d4u ndi chinh xé4c vai tung
thiét bi. Pam bao cong tac hanh trinh duoc lép dat dang vi tri dé phat hién céc
diém gi6i han cta chuyén dong.

Buée 3: Két nbi nguén dién cho mach, kiém tra chéc chin cac thiét bi d3 dugc dau
ndi an toan.

Van hanh kiém tra xix Iy 18i

Kiém tra van hanh: Sau khi lap dit, tién hanh khoi dong hé thong bang cach nhan nut

Start va theo doi chuyén dong cuia dong co. Kiém tra xem cong tic hanh trinh c6 tac dong

dung khong khi dong co dén giéi han. Kiém tra kha nang dao chiéu cua dong co khi vuot

qua gi61 han hanh trinh.

Xir 1y 16i:

DPong co khong dimg hoic khong doi chiéu: Kiém tra cong tac hanh trinh c6 bi 15i
hodc dau nbi sai khong.

Contactor khong hoat dong: Kiém tra lai cac mdi ndi va dam bao nguén dién 6n
dinh.

Pong co khong hoat dong: Xac dinh xem 15i nam & nat nhan, contactor hay nguén

dién, kiém tra relay nhiét hodc cau chi.

Cau héi 6n tap va bai tap:

Bai tap 1: Thiét ké va lip dat mach diéu khién st dung cong tic hanh trinh

Bai tap 2: Xt ly 15i trong mach diéu khién dong co bang cong tic hanh trinh
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BAI 8: LAP MACH PIEU KHIEN PONG CO HOAT PONG TUAN TU
MA BAI: MP06-CDT-B8
Gigi thiéu

Bai hoc nay hudng dan céch ldp dat va van hanh mach diéu khién dong co theo quy trinh
hoat dong tuan tu. Hoc sinh s& tim hiéu céch thiét 1ap mach dé cac dong co khoi dong va
dirng theo mot thir tu dinh trude, dam bao qué trinh van hanh 6n dinh va an toan. Bai hoc sé
bao gom viéc str dung cac thiét bi nhu contactor, relay trung gian, va cong tic hanh trinh dé

diéu khién thir ty hoat dong cua dong co trong hé thong tu dong hoa.
Muc tiéu

- Doc hiéu so dd mach dién
- Lép duogc diéu khién dong co hoat dong tuan tu

- Léip duoc mach dong luc diéu khién dong co hoat dong tuan ty
Noi dung chinh

1. Phan tich so' @ mach dién
Phén tich so' d6 mach dién:

- CAu triic mach: Mach diéu khién dong co hoat dong tudn tu thuong stir dung:

- Nhiéu dong co: Puogc khoi dong va dirng theo mdt thir tu dinh trudc.

- Céc contactor: Diéu khién viéc cép dién cho tung dong co, mdi contactor diéu
khién mot dong co cu thé.

- Relay trung gian hoac timer: Pugc dung dé dam bao cac dong co khoi dong va
dirng theo thir tw da dinh truéc. Timer co thé thiét lap khoang thoi gian giira cac
1an khoi dong dong co.

- Nut nhdn: Gom nut Start dé bit ddu qu4 trinh tun tir va nat Stop dé dimg toan bo
hé thong.

Nguyén ly hoat dong:

- Khi nhéin nut Start, dong co du tién s& khoi dong. Sau do, relay hodc timer s¢€
kich hoat contactor tiép theo dé khoi dong dong co thit hai.

- Qua trinh nay dién ra tuan ty cho cac dong co tiép theo. Khi nhan niit Stop, toan

bo hé thé)ng s€ dung hoat dong.
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2. Lap diat mach dién

- Buéc 1: Chuén bi cac thiét bi nhu contactor, relay trung gian, timer, ntt nhén, va
cac dong co.

- Budc 2: Két ndi cac contactor véi tung dong co theo so dd mach tuén ty, dam bao
rang timer hoc relay trung gian duoc dau ndi dé diéu khién tha ty hoat dong.

- Budc 3: Két ndi cac nat nhin va dén bao hiéu dé c6 thé dé dang theo ddi trang thai
ctia hé thong.

3. Van hanh kiém tra xi Iy 13i

Kiém tra van hanh:

- Nhan nut Start dé khoi dong hé thong, theo ddi qua trinh khéi dong ctia cac dong
co c6 dién ra ding tht ty khong.

- Kiém tra khoang thoi gian giita cac lan khdi dong c6 phut hop vai cai dit hay
khong (néu sir dung timer).

- Nhan nut Stop dé dam bao tat ca cac dong co déu ding hoat dong.
Xir ly 16i:

- Pong co khong khoi dong dang thir ty: Kiém tra relay trung gian hoic timer co
hoat dong ding khong.

- Mot dong co khong hoat dong: Kiém tra contactor diéu khién dong co d6, xem ¢
16i két ndi hoic tiép xuc khong tot.

- Toan bo hé théng khong hoat dong: Kiém tra nfit nhan, nguén dién va cac két ndi

chinh cta hé thong.

Cau héi 6n tap va bai tap:

Bai tap 1: Thiét ké mach diéu khién 3 dong co hoat dong tuan tu

Bai tap 2: Phan tich va xir ly 18i trong mach diéu khién dong co tuan ty
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BAI 9: LAP PAT MACH KHOI PONG Y/A
MA BAI: MP06-CPT-B9
Giai thiéu
Bai hoc nay hudng dan céch lap dat mach khoi dong sao tam giac (Y/A) cho dong co khong

d6ng bo 3 pha. Mach khai dong Y/A duoc sir dung dé giam dong khai dong cho dong co,
gilp bao vé thiét bi va giam thiéu ton that dién ning trong qua trinh khoi dong.

Hoc sinh s& tim hiéu vé nguyén ly hoat dong caa mach khai dong Y/A, cach thiét ké so do
mach, cling nhu cac thiét bi can thiét nhu contactor, relay thoi gian, va céng tic. Bai hoc ciing
s& bao gém cac budc lap dat mach va van hanh thir nghiém, dam bao dong co khoi dong ding

cach va hoat dong hiéu qua.

Muc tiéu

- Doc hiéu so dd mach dién

- Lép dat duoc mach khoi dong Y/A dong co KPB 3 pha.
Noi dung chinh

1. Phan tich so' @ mach dién

Phén tich so' @6 mach dién:
Céu tric mach: Mach khoi dong Y/A thuong bao gdm céc thanh phan chinh sau:

DPong co 3 pha: Pong co khong ddéng bod duoc khoi dong bang cach thay dbi cach déu
day.

2 contactor:

- Contactor Y: Pugc str dung dé két ndi dong co theo kiéu sao (Y) trong giai doan
khoi dong.

- Contactor A: Pugc sir dung dé két nbi dong co theo kiéu tam giac (A) khi dong co
da dat toc do tbi da.

- Relay thoi gian: Dé chuyén ddi giita hai ché 40 Y va A sau mot khoang thoi gian
nhat dinh.

- Cong tic bao vé: Bao vé qua tai cho dong co trong qua trinh hoat dong.

BM05-QT04/P.KTDB Ngay hiéu luc: ..../....120... 50/55



- Nut nhdn: Gom nat Start dé khai dong va nat Stop dé dimg dong co.
Nguyén ly hoat dong:

- Khi nhin nut Start, contactor Y s& hoat dong, két ndi dong co theo kiéu sao dé
giam dong khé1 dong.

- Sau mot khoang thoi gian nhit dinh, relay thoi gian s& kich hoat contactor A,
chuyén dong co sang dau theo kiéu tam giac dé dat hiéu sut tdi uu.

- Khi nhan nat Stop, toan bd mach s& ngit va dong co ding hoat dong.

2. Lip dit mach dién

Buée 1: Chuan bi cac thiét bi can thiét: 2 contactor (Y va A), relay thot gian, nut nhén,
cong tic bao vé va dong co 3 pha.

Budc 2: Két ndi cac day dn theo so 0 mach khoi dong Y/A, dam bao réng:

- Contactor Y duoc dau ndi véi day dan cia dong co dé khai dong theo kiéu sao.
- Contactor A duoc két ndi dé chuyén dbi sang ddu tam giac sau khi dong co dat toc
do.

- Relay thoi gian dugc cai dit dé kiém soat thoi gian chuyén ddi gitta hai ché do.
Budc 3: Kiém tra cac két ndi va dam bao réng moi thiét bi d3 duoc ddu ndi an toan.

3. Van hanh kiém tra xir ly I5i

Kiém tra van hanh:

- Nhéan nut Start va quan sat qué trinh khoi dong cua dong co. Pam bao ring dong
co bat dau quay véi dong dién thap trong giai doan khaoi dong (ché do Y).

- Theo ddi xem sau khoang thoi gian cai dat, dong co c6 tw dong chuyén sang ché
do tam giac (A) hay khong.

- Nhén nit Stop dé dimg dong co va kiém tra xem toan bo h¢ thong c6 ngat dién an

toan.
Xir ly 16i:

- Dong co khong khai dong: Kiém tra két ndi ngudn dién, nit nhan Start va

contactor Y.
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- Pong co khong chuyén sang ché d6 tam giac: Kiém tra relay thoi gian va két ndi
cua contactor A.
- Dong khoi dong qua cao: Pam bao rang contactor Y hoat dong ding va khong co

su ¢d trong dau ndi day dan.
Cau héi 6n tap va bai tap:
Bai tap 1: Thiét ké va lap dat mach khoi dong Y/A cho dong co

Bai tap 2: Phan tich va xir ly 15i trong mach khéi dong Y/A
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BAI 10: ON TAP VA KIEM TRA
MA BAI: MP06-CPT-B10
Gigi thiéu

Bai hoc nay tap trung vao viéc cang cb kién thirc va ki ning di hoc trong cac bai trudc vé
lip dat va van hanh mach diéu khién dién. Hoc sinh s& tong hop cac nguyén ly, quy trinh

lip dat mach, va phuong phap kiém tra, xir 1y 16i.

Bai kiém tra bao gdom cau hoi Iy thuyét va bai tap thuc hanh, gilp hoc sinh ty danh gia kha
nang va chuan bi cho c4c bai hoc tiép theo trong chwong trinh dao tao. Muc tiéu 1a dam bao

hoc sinh nam viing kién thirc va c6 kha nang ap dung vao thuc té.
Muc tiéu

- Panh gia duoc kién thic, ki ning vé lap dat ta dién céng nghiép.
N@i dung chinh

1. On tap.
Trong phan 6n tap, hoc sinh s& xem lai c4c kién thirc va ki ning da hoc tir cac bai
trudc, bao gdm nguyén Iy hoat dong cua cac mach dién, cach lap dat va van hanh
cac hé théng diéu khién. Hoc sinh s& thao luan va chia s¢ kinh nghiém trong qué
trinh thuc hanh, tir d6 cung cd hiéu biét.

2. Kiém tra.
Phan kiém tra s& bao gom cac cau hoi ly thuyét va bai tap thuc hanh lién quan dén
lip dat mach diéu khién dién. Hoc sinh s& lam bai kiém tra dé danh gia kha ning
hiéu biét va ap dung kién thuc vao thyc té, ddng thoi ghi nhan nhitng diém manh
va diém can cai thién.

3. Rut kinh nghiém, cai tién.
Sau khi hoan thanh kiém tra, hoc sinh s& rit ra bai hoc tir nhitng sai s6t va thanh
cong trong qua trinh hoc tap. Céac y kién phan hoi s& dugc thu thap dé cai tién
phuong phap giang day va tai liéu hoc tap, gitp nang cao chat lvgng dao tao trong

cac bai hoc tiép theo.
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CAU HOI ON TAP
Bai tap 1: Lap mach dao chiéu dong co khong ddng bo 3 pha
Bai tap 2: Lap dat mach diéu khién dong co bang cong tic hanh trinh
Bai tap 3: Lap mach diéu khién dong co hoat dong tuan tu

Bai tap 4: Lap dat mach khoi dong Y/A
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TAI LIEU THAM KHAO

[1] Trang Bi Dién - bién Tir, Vii Quang Hdi - Nguyén Van Chat - Nguyén Thi
Lién Anh

[2] Gi4o Trinh Trang Bi Bién Trong May C6ng Nghiép, Truong Pai Hoc Cong
Nghiép TP.HCM

[3] Trang Bi bién Tu-Dién Tir Cong Nghiép, Vu Quang Hbi
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