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GIOI THitUVE l\1;0 DUN 

Vi tri, y nghia, vai tro mon hQc: 

Ve di$n la m9t trong nhU'ng man h9c co sc:1 thu9c nh6m nghe di$n - di$n ta dan 
dl;lng va cong nghi$p. Mon h9c nay c6. y nghTa bo tr(J can thiet cho cac mo dun/ 
man h9c chuyen man khac. Sau khi h9c tc)p man h9c nay, h9c vien c6 du kien thCfc 
co s6 de d9c, phan tfch va thlfc hi$n cac ban ve, so do di$n chuyen nganh de h9c 
t$p tiep cac mo dun/ man h9c chuyen m9n nh- : May di$n, Cung cap di$n, Ky thu$t 
lap dfflt di$n, Trang bi di$n 1, Trang bi di$n 2 ... 

Mon h9c nay phai d- (Jc h9c ngay 6 h9c ky dau tien song song vcri cac mon h9c 
0i$n ky thu$t, An toan lao d(>ng ... 

Mqc tieu cu.a mon hQc: 

Sau khi hoan tat man h9c nay, h9c vien c6 nang llfc: 

V$n dl;lng cac nguyen tac, tieu chuan qui - crc cua ve di$n de d9c, phan tfch 
cac so do di$n thu9c cac ITnh vlfc nh- : chieu sang, cung cap di$n, trang bi di$n, 
di$n tlf dan dl;lng va cong nghi$p ... Thljc hi$n hoan ch1nh cac d9ng ban ve tren theo 
yeu cau cho tr- crc. 

Mqc tieu thlfc hi~n cu.a mon hQc: 

· H9c xong man h9c nay, h9c vien c6 nang llfc: 

• Ve va nh$n d9ng d- (Jc cac ky hi$u di$n, cac ky hi$u mffit bang xay dljng tren 
ban ve di$n theo Vi$t nam (TCVN) va Tieu chuan IEC (International 
Electrotechnical Commission). 

• Thlfc hi$n ban ve di$n theo TCVN va IEC. 

• Ve, d9c d- qc cac ban ve di$n chieu sang; ban ve lap dfflt di$n; cung cap 
di$n; so do m9ch di$n tlf ... 

• Phan tfch d- qc cac ban ve di$n de thi cong dung nh- thiet ke. 

• Dlj tru d- (Jc khoi I- qng v$t t- can thiet phl;lC Vl;l qua tr1nh thi cong. 

• De ra ph- ong an thi cong phu hCJp, thi cong dung vcri thiet ke ky thu$t. 
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A ~ ? /', /' '- '- A 

YEU CAU CUA DANH GIA HOAN THANH MON HQC 

L THUYET: 

• BAI KIEM TRA 1: 30 phut: Ki~m tra viet (ve ban ve) ho~c lam bal trac 
nghi$m (nh~m d9ng, d9c ky hi$u). Banh gia ket qua tiep thu ve bai Khai ni$m chung 
ve ban ve di$n va Cac ky hi$u qui - de dung trong ban ve di$n. 

• BALKIEM TRA 2: 30 phut: Kiem tra Viet (ve ban ve). Banh gia ket qua tiep 
thu ve bai Cac lo9i so do dung trong ve di$n. 

• BAIKIEM TRA 3 (kiem tra ket thuc mon h9c): 60 phut. Kiem tra viet (ve 
ban ve) nham danh gia kien thCtc, ky nang cua h9c vien khi v~n di:Jng cac nguyen 
tac cua ve di$n vao thlfc hanh lap d~t h$ thong di$n. 

► Bai kiem tra c6 the hi$n t9i ldp, giao vien cho h9c vien nhG'ng yeu cau c1,1 the 
cua m(>t ban ve Cd ban . 

. ► Cac van de tr9ng tam phai danh gia d- (Jc la: Ban ve dung qui each, so do 
ho9t d9ng dung yeu cau (dung nguyen ly), dlf tru chfnh xac khoi I- (Jng v~t 
t-, ph- dng an thi cong h<;lp ly. 

Khoa Di~n - Truong TCN KTCN Hung Vuong Page 3 



BAI 1 
., A ? ? - A 

KHAI NI~M CHUNG CUA BAN VE Dl~N 

1.1 QUI voe TRINH BAJ BAN vE 

1.1.1 V~t li~u d1;mg cv ve 

a. Giayve: 

· Trang ve di$n th- ong sU' d1;mg cac lo9i giay ve sau day: 

- Giay ve tinh. 

- Giay bong mo. 

- Giay ke 6 Ii. 

b. But ch1: 

- H: lo9i cCtng: tu' 1 H, 2H, 3H ... den 9H. Lo9i nay th- ong dung de ve nhU'ng 
d- ong c6 yeu cau d9 sac net cao. 

- HB: lo9i c6 d9 cCtng trung b1nh, lo9i nay th- ong sLI' d1:1ng do d9 cCtng vLI'a 
phai va t9o d- 9c d9 d9m can thiet cha net ve 

B: lo9i mem: tu' 1 B, 2B, 3B ... den 9B. Lo9i nay tM- ong dung de ve nhU'ng 
d-: ong c6 yeu cau d9 d$m cao. Khi sU' dl:Jng I- u y de tranh byi ch1 lam ban 
ban ve. 

C. Th-de ve: 

Trang ve di$n, sU' d1:1ng cac lo9i th- ac sau day: 

❖ Thtioc dep: Dai (30750) cm, dung de ke nhU'ng do9n th~ng (h1nh 1.1 a). 

❖ Thtioc chfi T: Dung de xac djnh cac diem th~ng hang, hay khoang each 
nhat djnh nao d6 theo d- ong chuan c6 tr- 6c (h1nh 1.1 b). 

❖ Thtioc rap tron: Dung ve nhanh cac d- ong tron, cung tron khi kh6ng quan 
tam lam ve kfch th- 6c cua d- ong tron, cung tron d6 (h1nh 1.1 c). 

❖ Eke: Dung de xac dtnh cac diem vu6ng g6c, song song (h1nh 1.1 d). 
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I I I I I I I I I I I I I I I I I I I I 11 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
a. Th- Cle df?p 

b. Th- Cle chU' T 

e. Th- Cle riflp tron 

d. Eke 

d. Cac c6ng cu khac: 
H NH 1.1 cAc LO I TH- ac DUNG TRONG VE AIEN 

Com pa, t~y, khan lau, bang df nh ... 

1.1.2 KhO gia'y: 
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co 

~ 
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T- cmg tlj nh- ve ky thu~t, ve di$n cOng th- crng sll' d1:-1ng cac kho giay sau: 

- Kho AO: c6 kfch th- CJc 841 x1189. 

- Kho A 1: c6 kf ch th'" &c 594x841 . 

- Kh6 A2: c6 kfch th- CJc 420x594. 

- Kh6 A3: c6 kfch th- &c 297x420. 

- Kh6 A4: c6 kfch th- CJc 210x297. 

TU' kho giay AO c6 the chia ra cac kho giay A 1, A2 ... nh- h1nh 1.2. 

~ ~ 

~ 

EJ 
-

I~ 1189 . 

H NH 1.2 QUAN H~ cAc KHA GIOY 

1.1.3 Khung ten: 

a. Vi trf khung ten trong ban ve 

Khung ten trnng ban ve d- qc d$t a g6c phai, phfa d- CJi cua ban ve nh- h1nh 
1.3. 
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I\ 

.... -c: 

' 
')I'; ./ 

/ .... 
,/ ...... 

KHIJNr, TFN 

LOW 

I I\ 

Hlt\lH 1 ~ \/ TR l<HI 1r-..1r, Ti=t\l TR()t\lr, RAt\l \IF 

b. Thanh phan va kfch th- cJc khung ten 

Khung ten trong ban ve di$n c6 2 tieu chu§n khac nhau Cing vcJi cac kho giay 
nh- sau: 

0 ..-

0 ..-
,, 

0 ..-

0 
..-

0 ..-

- 06i vcJi kho giay A4: Th- ong dung trong Tr- ong h9c, n9i dung va kfch th- 6c 
khung ten nh- h1nh 1.4. 

- 0oi vcJi kho giay A3 + AO: N9i dung va kfch th- cJc khung ten th- Ong theo tieu 
chu§n cua nganh xay dtfng ho~c qui d!nh Cl;I the (c6 tfnh d~c thu) cua ccJ 
quan hay cac hang san xuat... 

c. ChU' viet trong khung ten 

ChLI' viet trong khung ten d- qc qui - cJc nh- sau: 

- Ten tr- ong: ChU' IN HOA h = 5mm (h la chieu cao cua chU'). 

Ten khoa: ChU' IN HOA h = 2,5mm. 

- Ten ban ve: ChU' IN HOA h = (7 + 1 O)mm. 

- Cac ffil;IC con l~i: c6 the slf dl;lng chU' hoa ho~c chU' th- Ong h = 2,5mm. 

... ~ ~ ~ 

TRUONG CAO -DANG NGHE - CAN THO 

LOP: KHOAf)IFN 

NG- OIVE: 
~ ? -

TAN RAN \/F 
NGAYVE: 

So: 
NGAY K.TRA: 

Ltn 7n Ltn ...... 

H NH 1.4 NQI DUNG VA K CH TH- OC KHUNG TAN DUNG CHO BAN VE KHA GIOY A4 
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2 

1.1.4 Chu vie't trong ban ve: 

ChLJ' viet trong ban ve di$n d- (;Jc qui - be nh- sau: 

- C6 the viet dCtng hay viet nghieng 75° . 
• 

- Chieu cao kh6 chLJ' h = 14; 1 O; 7; 3,5; 2,5 (mm). 

- Chieu cao: 

• ChLJ' hoa = h; 

• ChLJ' th- ong c6 net s6 (h, g, b, I. .. ) = h; 

• ChLJ'th- ong khong c6 net s6 (a,e,m ... ) = ~ h; 
7 

- Chieu r(rng: 

Ch - h ' "' 5 h • LI oa va so = - ; 
7 

► Ngoai trl.l' AM= ~ h· so 1 = ~ h· w = ! h J = i h I=.!._ h . 
. '7' 7' 7' 7' 7' 

• ChLJ' th- ong = i h· 
7 ' 

► Ngo9i trl.l' w,m = h; chLJ' j, I, r = % h; 

• Be rong net chii, so= .!._ h; . 7 

1.1.5 Du'o'ng net: 

Trang ve di$n th- Ong sU' dl_.mg cac d9ng d- ong net sau (bang 1.1 ): 

Bang 1.1 

Lo9i d- dng net Mo ta Tieu chugn 

Net Cd ban (net ,,j b = (0,2 - 0,5)mm 
lien d$m) 

Net lien manh ~i b 
b1 = -

t 
3 
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3 

4 

5 

6 

Net dCrt ----------1-- b 
b1 = -

2 

Net cham g9ch ~i b 
b1 = -

manh 3 ---·-·-·-·-·-·-·-·-·-·r·-·-

Net cham g9ch -. -. -. -. -~t- . b1 = b 
dam 

Net I- gn song 

~+V 
b 

b1 = -
3 

1.1.6 Cach ghi k ch thu6'c: 

❖ Thanh phan ghi kfch thuoc: 

- 8- ong gi6ng kfch th- de: ve bang net lien manh va vu6ng g6c vdi d- ong 
bao. 

- 8- ong ghi kfch th- de: ve bang net lien manh va song song vdi d- Ong 
bao, each d-ong bao ta (7-;-10)mm. 

MOi ten: nam tren d- ong ghi kfch th- de, dau mOi ten ch9m sat vao 
d- ong gi6ng, mOi ten phai nh9n va thon. 

❖ Gach ghi kfch thuoc: 

■ Tren ban ve kfch th- de chi d- gc ghi m9t tan. 

■ Doi Vdi hlnh ve be, thieu ch6 de ghi kfch th- de cho phep keo dai d- ong ghi 
kfch th- de, con so kfch th- 6c ghi C1 ben phai, mOi ten c6 the ve ben ngoai. 

- Con so kfch th- de: Ghi d9c theo d- Ong kf nh th- &c va 6 khoang giCfa, con so 
nam tren d- Ong kf nh th- &c va each m9t do~n khoang 1,5mm. 

- Doi v&i cac g6c c6 the nam ngang. 

- De ghi kfch th- de m9t g6c hay m9t cung, 0- ong ghi kfch th- 6c la m9t cung 
tron. 

8- Ong tron: Tr- &c con so kfch th- &c ghi them dau <I>. 

- Cung tron: tr- de con so kfch th- 6c ghi chCf R. 

❖ .LUU Y CHUNG: 
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- S6 ghi d(> Ion khong phL:J thu(>c vao d(> Ion cua hlnh ve. 

- 0cJn v! chieu dai: tf nh bang mm, khong can ghi them dcm v! tren hlnh ve. 

- 0cm v! chieu g6c: tfnh bang d(> (0
). 

1.1.7 Cach ga'p ban ve: 

Cac ban ve khi thtfc hi$n xong, can phal gap 19-i d- a vao t$p ho scr I- u trlf de 
thu$n ti$n cho vi$c quan ly va Sil dL:Jng. 

Cac ban ve Ion hon A4, can gap ve kh5 giay nay de thu$n ti$n I- u trlf, di 
chuyen den cong tr- ong ... Khi gap phai d- a khung ten ra ngoai dE~ khi Sil dL:Jng 
khong bl lung tung va khong mat thoi gian de tlm kiem . 

.JI' A ,::, ? ? - A 

1.2 CAC TIEU CHUAN CUA BAN VE DIEN: 

Hi$n nay c6 rat nhieu tieu chuan ve di$n khac nhau nh- : tieu chuan Quoc te, 
tieu chuan Chau Au, tieu chw1n Nh$t Ban, tieu chuan Lien Xo (cu), tieu chuan Vi$t 
Nam ... Ngoai ra con c6 cac tieu chuan rieng cua tung hang, tung nha san xuat, 
phan phoi san pham. 

Nhln chung cac tieu chuan nay khong khac nhau nhieu, cac ky hi$u di$n d- (Jc 
Sil dL:Jng gan giong nhau, chT khac nhau phan Ion cJ ky tt! di kem (tieng Anh, Phap, 
Nga, Vi$t...). 

Trong n(>i dung tai li$u nay se gioi thi$u tr9ng tam la ky hi$u di$n theo TCVN 
va c6 doi chieu, so sanh voi IEC cJ m(>t so d9-ng m9-ch di$n, 

1.2.1 Tieu chu~n Viet Nam (TCVN) 
- - - ~ 

Cac ky hi$u di$n d- qc ap dyng theo TCVN 1613 - 75 den 1639 - 75, cac ky 
hi$u m~t bang the hi$n theo TCVN 185 - 7 4. Theo TCVN ban ve th- Ong d- qc the 
hi$n 0 d9-ng so do theo chieu ngang va cac ky tt! di kem luon la cac ky tt! viet tat tu 
thu$t nglf tieng, Vi~ (hlnh 1.5). 

I I 
CD 

cc 

H NH 1 5 SQ 46 81':N JHQ HlfN JHfQ IGVM 
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Chu th ch: 

CD: Cau dao; 

8:8en; 

CC: Cau chl; 

OC: A cam di$n; 

1.2.2 Tieu chuin IEC: 

K: Cong tac; 

Trong IEC, ky hf di kem theo ky hi$u di$n th- crng dung la ky hf viet tat tu' thu$t 
ngG' tieng Anh va sd d6 th- crng d- c;tc th§ hi$n theo chieu d9c (h1nh 1.6) 

Chu th ch: 

F (fuse): Cau ch1; SW (source switch): Cau dao; 

S (Switch): Cong tac; L (Lamp; Load): Ben 

F 

~-• _......, ~----t---r----~-----------, 

SW 
S1 

S3 

S2 

L2 

H NH 1.6 SO Ao Al~N THQ Hl~N THEO IEC 

Cau hoi 

1.1 Neu cong dl;Jng va mo ta each sU' dl;Jng cac lo~i dl;Jng Cl;J can thiet cho vi$c thljc 
hi$n ban ve di$n. 

1.2 Neu kfch th- de cac kh6 giay ve A3 va A4? 
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1.3 Giay ve kho AO th1 c6 th§ chia ra d- (Jc bao nhieu giay ve c6 kho A 1, A2, A3, 
A4? 

1.4 Cho biet kfch th- Cle va n(>i dung cua khung ten d- (Jc dung trong ban ve kh6 
A4? 

1.5 Cho biet qui - Cleve chCr viet dung trong ban ve di$n? 

1.6 Trong ban ve di$n c6 may lo9i d- cmg net? 0~c di§m cua tung d- ang net? 

1.7 Cho biet each ghi kfch th- Cle doi v&i do9n th~ng, d- ang cong trong ban ve 
dien? 

1.8 Can phong c6 kfch th- Cle (4x12)m. Hay ve va bieu dien cac each ghi con so 
kfch th- &c cho can phong tren. 

1.9 Cho biet St/ khac nhau co ban cua TCVN va IEC? Muon chuy§n d6i ban ve 
bieu dien theo TCVN sang IEC d- (Jc khong? Neu d- gc, cho biet tr1nh ti/ thl/c 
hien? 
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.., 

BAI2 
VE cAc KY mtu QUI uoc TRONG BAN VE DIEN 

2.1 VE CAC KY Hr¢U PHONG oc VA~ T BANG XA Y Dl}NG 

Cac chi tiet cua m9t can phong, m9t m~t bang xay dµng th- ang dung trong ve 
di$n d- (Jc th~ hi$n trong bang 2.1. 

Bang 2.1 

STT Ten g9i Ky hieu Ghi chu 

1. T-ang nha 

2. CU'a ra vao 1 canh 

3. CU'a ra vao 2 canh 

4. CU'a gap, cU'a keo ~ 

5. CU'a lua 1 canh, 2 
canh L:J 

6. cva so dcm khong 
ma s I [ffi] 

7. CU'a so kep khong ,, 
11 I I I I ma s . I I 'i' 

8. Clfa so de1n ban le 
:,-, 

ben trai ma ra 

~ ngoai 

..r 
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9. CLI'a s6 don ban le 
ben phai ma vao 
trong 

10. CLI'a so don quay 

11 . Cau thang 1 canh 

H 11111111 f I 
Cau thang 
d- qc the hi~n 

f--+------------+---------------i bai h1nh 
12. Cau thang 2 canh chieu bang. 

Bao gom: 
canh, bac 
thang v~ ch6 
nghi. 
H-6ng di len 

f--+------------+---------------i the hi$n bang 

13 .. Cau thang 3 canh 

14. Bep dun than cui: 

- Khong 6ng kh6i 

-C6 6ng kh6i 

[il] 

[_OJ 
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d-ong gay 
khuc: cham 
tron a bac 
dau tien: mui 
ten a b~c 
cu6i cung. 
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15. Bep hoi: 

~ - Hai ng9n 

- Bon ng9n [k]] 
16. Phong tam rieng 

tu'ng ng-di: 

~ - Sat t- Ong 

- Khong sat t- Ong l~lt><J l><JWI 
Bon tam 17. \ I C I 

I I 

18. Phong tam hoa 

~ sen 

19. Ho n-6c 

~ I 

20. San n-6c C=:?1 
21. Ch~u rlfa m~t 

I I 
I I I 

22. Hoxf lu0 al A 
2.2 VE cAc KY m£;u DIEN TRONG so DO DI£;N cHIEu sANG 

2.2.1 Nguon di~n 

Cac dc;mg nguon di$n va cac ky hi$u lien quan d- (Jc qui d!nh trong TCVN 
1613-75; th- Ong dung cac ky hi~u pho bien sau (bang 2.2): 
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Bang 2.2 

STT Ten g9i Ky hieu 

1. Dong di$n 1 chieu DC;== 

2. Dong di$n 1 chieu 2 == U 
2 d- ang day c6 
di$n ap U 

3. Dong di$n AC sine AC; IV 

4. Day trung tfnh N; f2J 

5. M,~mg di$n 3 pha 4 3~+N 
day 

6. Dong di$n xoay m~, f, U 
chieu c6 so pha m, 
tan so f va di$n ap 
u 

7. Cac day pha cua AIL 1; B/L2; C/L3 
m,(mg di$n 3 pha 

8. Hai day dan khong + + noi nhau ve di$n 

9. Hai day dan noi + -t-nhau ve dien 

10. Noi aat J_ 
--

11. Noi VO may, noi J_ ,b 
mass 

12. Day noi h1nh sao y 
13. Day noi h1nh sao y 

c6 day trung tf nh 

14. Day quan 3 pha 
noi h1nh sao kep 

- Khong c6 trung ~ tf nh d- a ra ngoai 

Khoa Di~n - Trucing TCN KTCN Hung Vuo'ng 
I I 

Ghi chu 

Th-ang dung 
mau: 
A-vang; 
B - xanh; 
C-do 
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- C6 day trung tf nh 
d- a ra ngoai 

15. Day quan 3 pha D noi h1nh tam giac 

16. Day quan 3 pha it). 
noi ti1nh tam giac 
kep 

17. Day quan 3 pha Ll 
noi h1nh tam giac 
hei 

18. Day quan 6 pha 
noi thanh 2 h1nh 
sao ng- (Jc 

- Khong c6 day YA trung tfnh d- a ra 
ngoai -

- C6 day trung tfnh ~~ d- a ra ngoai 

19. Day quan 2 pha 4 
day 

- Khong c6 day X 
trung tfnh 

- C6 day trung tfnh )1( 
2.2.2 Den di~n va thiet b dung di~n 

Cac d9ng den di$n va cac thiet bl lien quan dung trong chieu sang d- <Jc qui 
d!nh trong TCVN 1613 - 75; th- dng dung cac ky hi$u ph6 bien sau (bang 2.3): 

Bang 2.3 

STT Ten g9i Ky hieu 

Tren so do nguyen ly Tren so do v! trf 

1. Lo di$n trb -g 
2. Lo ho quang --6-
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3. Lo cam Ctng ~, 
4. Lo di$n phan D 

'ffl 

5. May di$n phan EB bang tu' 

6. Chuong di$n 
~ g -D 

7. Qw;it tran, qu<?t @ treo t- dng Cx<J 

8. 0en sdi dot 
@-==:n(6 - 8) 

9. Ben huynh quang 
·r 

(8 - 10) 
1- (3-4) 

•t I 

10. 0en nung sang c6 

~ ChL;Jp 

11. 0en chieu sau c6 

~ chL:Jp trang men 

12. 0en c6 bong trang 

~ g- dng 

13. 0en thuy ngan c6 e ap llfc cao 

14. Ben ch6ng n- 6c 0 va bui 

15. 0en ch6ng n6 § khong Chl;Jp 

16. 0en ch6ng n6 c6 C'\ 
' 7 
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cht,Jp 

17. Oen chong hoa 
chat an mon 

18. Oen chieu nghieng 

19. Oen d~t sat t- ang 
ho~c sat tran 

20. Oen chieu sang 
cuc bo 

21. Oen chieu sang 
cL:Jc b(> va co 

,- • ? , 

may g1am ap. 

22. Oen chum huynh 
quang 

23. Oen tfn hieu 

e 

• 
[i] 

0 

2.2.3 Thiet b dong c t, bao v~ 

Cac thiet b! dong cat, bao v$ trong m~mg gia dt,Jng va cac thiet b! lien quan 
dung trong chieu sang d-<;1c qui dinh trong TCVN 1615-75, TCVN 1623-75; th- Ong 
dung cac ky hi$u ph6 bien sau (bang 2.4): · 

Qui u'oc chung: 

► Cac khf c1,1, thiet b! di$n tren sc:1 do phai bieu dien Ci tr ng thai c t (tr<?ng thai 
hb m<?ch). 

► Chieu dong cua cac tiep diem khi tac d(>ng theo chiuu kim dong ho. 

Bang 2.4 

STT Ten g9i Ky hieu 

Tren sc:1 do nguyen ly Tren Sc:1 do vi trf va sc:1 
do ddn tuyen 
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1. Gau dao 1 pha (2 H cvc) 

2. Gau dao 1 pha 2 

JC 
0 

nga ( cau dao dao 
0 

1 pha) 

3. Gau dao 3 pha (3 m CVC) 

4. Gau dao 3 pha 2 

l 
0 

nga ( cau dao dao 0 

3 pha) 0 

5. Cong tac 2 eve: ....-0 \ cf 

6. Cong tac 3 eve: / f 
0 

7. Cong tac xoay 4 @ X cue: 'o 

8. 
6 

A cam dien 

- Ki~u th- Cing. 8 ~ 6 
- Ki~u kfn .. 
6 

9. A cam di$n c6 eve 6 thu 3 noi dat 

10. 
6 

A cam di$n 3 cvc 6 
11. Aptomat 2 eve H 
12. Aptomat 3 eve m 
13. Gau ch1 7 V1 r-----7 

I 
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-
~ 

14. Nut nhan 

- Th-ong md. 

- Th- ong dong. 

15. H9p so qu9t tran 

16. Ba[lg, tu dieu 
khiEKn 

17. Bang phan phoi 
di~n 

18. Tu phan phoi 
(d9ng Ilic va anh 
sang) 

19. H9p noi day 

20. Bang chieu sang 
lam vi~c 

21. Bang chieu sang 
Slf CO 

2.2.4 Thie't bi do lu'ong: 

~ 
0 0 

-.I.I. 

~ 

Cac thiet bi th- ong dung cho trong bang 2.5 

Bang 2.5 

STT Ten g9i Ky hieu 

1. Am peke 0 
2. Volt ke 0 
3. Ohm ke 0 

Khoa Di~n - Truong TCN KTCN Hung Vuong 
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1111111 

~ 

C><J 

Ghi chu 
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4. Coscp ke 8 
5. Pha ke G) 
6. Tan so ke 0 
7. Watt ke 

- w 

8. VArke lQ 
9. 0i$n ke 

1-=1 I kW; I 

Bang 2.6 

STT Ten g9i Kv hieu 

Tren scJ do nguyen ly Tren scJ do V! trf, scJ 
do dcJn tuven 

1. May bien ap each ly u $( 1 pha 

11 
2. May bien ap hf 9 ngau -rvr-
3. Bien ap hf ngau hai ¢ day quan m9t loi sat mm 

tl.l' 

4. May bien ap Y /Y 3 Lrbb ~ t pha 1 v6 

l'-PP· 
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5. May bien ap Y /Y 3 Lrbb I .~ 

pha 1 v6, thu cap 
c6 day trung tf nh rRR 

6. May bien ap 11/Y 3 o=cjo ® ~ pha 1 v6 

r1-PP 
7. May bien ap 11/Y 3 o=cjo I ~ pha 1 v6, th Ct cap 

c6 day trung tfnh r7-PR 
8. May bien ap Y/Y 3 Lrbb pha t6 hqp -- -- --

r1-PP 
9. May bien ap 11/Y 3 o=cjo pha t6 hqp 

------

r1-PP 
10. CLI<)n cam, cu9n 

4 ~ khang khong 16i ~ 

11. Cu9n cam, cu9n -- 4 ~ khang c6 16i sat tu' 
_____.fYYY\_ 

12. Cuon cam c6 16i 
------

_____.fYYY\_ 

ferit 

13. Cu(>n cam, cu9n -0-khang kep 

14. Cu9n cam thay d6i 
d- qc thong so bang ~ 
tiep xuc tr- qt 
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15. Cu(m cam c6 thong 
so bien thien lien 
tuc 

16. 09ng co khong 
dong bQ 3 pha rotor 
long s6c 

17. 09ng co khong 
dong bQ 3 pha rotor 
day quan 

18. May di$n dong b9 

19. May di$n m(>t chieu 
kf ch tu d(>c 1$p 

20. May di$n m(>t chieu 
kfch tl.l' song song 

21. May di$n m(>t chieu 
kfch tu n6i tiep 

22. May di$n m(>t chieu 
kf ch tu hon h<;1p 

Day quan stator 

q,20 

w 

+ 

~ 

-0-
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23. 0(mg co d§y 
___fYYY\__ 

0 
24. 0(mg co 1 pha k-i~u 

6 di$n dung 
~I 

25. 0(mg co 1 pha khbi 

6 d(mg bang n9i tr6 
~ y~y~y 

26. 09ng co 1 pha khbi - t n d9ng bang vong 
ngan m<?ch 0 

2.3.1 Cac lo i thiet b dong c t, di~u khiin: 

Gae lo<?i khf Cl:J di$n dung trong dieu khi~n di$n cong nghi$p d- <;Jc qui - cJc theo 
TCVN 1615-75 va TCVN 1623-75; th- e1ng dung cac ky hi$u ph6 bien sau (bang 
2.7): 

Bang 2.7 

STT Ten g9i Ky hieu Ghi chu 

1. Cu9n day rote, cong 
tac to, khbi d9ng tu'. 

¢ ~ ~ 
.. Tren cung 1 so 

a. Ky hi$u chung. do chi slf dl;lng 1 
d<?ng ky hieu 

rr¢ ~ 
thong nhat. 

______ry--,,___ 

b. Cu9n day role 
dong. 

c. Cu9n day role $ qua dong. 

d. Cu9n day role ap ~ ~ ~ 
e. Cuen day role 
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kem ap. 

f. Cu(>n day role c6 
di$n tro 200n. 

2. Role, c6ng tac to, 
khoi d9ng tu' c6 2 
cu9n day 

3. Cu9n day role di$n 
ta c6 ghi d9 tr1 hoan 
thc)i gian o cuon 
day: 

a. C6 ch$m tre khi 
hut vao. 

b. C6 ch$m tre khi 
nha ra. 

c. Cham tre khi hut 
vao va nha ra. 

4. Phan tU' dot n6ng 
cua role nhiet 

5. Cu9n day role so 
lech 

6. Cu9n day role 
khong lam vi$c v&i 
dong AC 

7. Nut an kh6ng tt! giu'. 

a. Th- ong mo (ho). 

b. Th- ong d6ng 
(kf n). 

I 

¢¢ 

..L ---0 0- --0 0-

----ili-- --0 0--

Khoa Di~n - Truong TCN KTCN Hung Vudng 

'"On delay timing 
reley. 

'"OFF delay timing 
reley. 

'"ON-OFF delay 
timing reley. 

Buong tay ra se 
tro ve tr<?ng thai 
ban dau. 
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8. Nut an hf giil 

a. Th- ong m6. 

b. Th- cJng dong. 

C. 0oi noi 

9. Nut barn lien dc)ng 

10. Cong tac hanh tr1nh 

a. Th- ong m6. 

b. Th- ong dong. 

c. Lien dc)ng. 

11. Tiep diem cua role 
dien 

a. Th- ong h6: 

b. Th- cJng kfn: 

C. 0oi noi 

12. Tiep diem cua khf 
q.1 di$n: 

a. Th- ong h6 

b. Th- ong kfn 

--a""' o-- ______........, o-- ... T lf g iii trc;mg thai 
tac d(:>ng khi 

~ ~ buong tay ra. 

~ 
0--

.J_ 
---0 0--

c:=:::J 
---0 0--

---0 0-
c:=:::J 

---0 0--
c::::;::::i 

I 

I 

I 

I 

c::::::::::::J 
---0 0--

~ 
0--

---0 0--....,.... 
I 

I 

I 

I 

....i... 
---0 0--

----0 0--

---0 0---
---0 0--... 

I 

I 

I 

I ----0 0--

11 

ii _JL_ 

__lL__ 

Dung cho cac 
loc;1i role, trlf rdle 
nhi$t va rdle thoi 
gian. 

... Dung cho cong 
tac td, khbi dc)ng 
tu, be) khong che 
dc)ng llfc 
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13. Tiep diem c6 b6 
ph$n d$p tia IU'a(ho 
quang): 7r1T 
a. Th- cmg hb -=r-Ar 
b. Th- dng kfn 

14. Tiep diem th- dng 
hb 

? 

rdle thdi cua JL_ gian: 
~ i.--

a. 06ng mu(>n: _yl_ 
~ ~ 

b. Cat mu(>n JL_ 
~~ 

C. 06ng, cat mu(>n 

15. Tiep diem th- dng 
kfn ? 

rdle thdi cua 
gian: -y- ~ 
a. 06ng mu(>n: 

~ ---=J--Fc 

b. Cat mu(>n ~ ~ 
C. 06ng, cat mu(>n 

16. Tiep diem sau khi Th- dng ap dl:Jng 
tac d(>ng phai tra ve cho rdle nhi$t. 
(reset) bang tay: 

_/ I.!::_ _L 

a. Th- dng hb. 11 

~ 
_L 

b. Th- dng kf n. 7--r--

17. Tiep diem cua rdle 
khong di$n: 9 

a. Kieu cd khf 
~ L__ 

E;:3 

b. Kieu khf nen _/ L__ 

0 
------aY L__ 

c. Kieu phao 

d. Kieu nhi$t: c::J ~ 
I 

I 

~L__ .Yi 
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-Khong cuon 
day phl;I c::::::J 

I ,L__ 
c.C6 cuon day 

phl;I. ~ c,-;--o I ~L__ ~L__ 
e. Kieu ly tam 

18. Phanh ham dien tu t:J a. M9t pha. 

a 
b. Ba pha. 

19. Ban di$n tu, nam _Qsg-
cham di$n 

20. 89 khong che (tay Tai cac v! trf c6 
g9t cc:1 khQ. ~ 4 0 1 4 cham to den th1 I I 

I KC1 -
I 

I uep diem t- e1ng • I - . ~ 
I 

89 khong che gom ! I 

I ! _ KC2 
I I Cing dong kfn. 

cac tiep diem va I • - 0 ♦ I 

I I _ KC3 
I Vf du: 

m9t so v! trf. Khi df;lt I ! I 

• i 
~ - • cJ vi trf nao d6 se c6 I 

i I - So 0: KC1 kfn. 
nhCrng tiep diem - So 1: KC2 kfn. 
d- (Jc d6ng l?i 

- So 5: KC1 va 
KC3 kfn. 

21. 0i$n trb khbi d9ng -----c==J---

22. May bien dong (t)== t t 
23. May bien di$n ap 

$ u 
n 

2.4 VE cAc KY ai:tu DitN TRONG so DO CUNG CAP DltN 

2.4.1 Cac thiet b dong c t, do lu'ong , bao v~. 

Gae lo9i khf Cl;I di$n d6ng cat, dieu khien trong m9ng cao ap, h? ap d- (Jc qui 
- &c theo TCVN 1615-75 va TCVN 1623-75; th- ong dung cac ky hi$u ph6 bien sau 
(bang 2.8): 
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Bang 2.8 

STT Ten g9i Ky hieu 

1. Dao each ly 

- Mot cue 

- Ba cue 

2. Dao ngan mc;ich 

3. Dao dCrt mach 

- Tac d(>ng mot 
chieu 

- Tac d9ng hai 
chieu 

4. Dao cat phi:J tai ba 
clfc di$n ap cao 

Tren scJ do V! trf, scJ do 
dcJn tuyen 

{ 
111 m 

i 
~ 

{ m 
5. May cat ba CIJC Ji ~ 

cr~n cao ap r I 

6. 

7. 

8. 

May cat co 1 CIJC 

th- ang ma va 2 
clfc th- ang dong 

May cat co nhieu 
CIJC (vf di:J 4 CIJC) 

Cat chuy~n mach 
( d6i noi) m9t CIJC 

- Co hai vi trf 

ttt 
{ trn 

l 
-0--

r 
Khoa Di~n - Truong TCN KTCN Hung Vu'dng 

Ghi chu 

Chieu dong cat qui 
- cJc la chieu kim dong 
ho. 

- Chieu dong cat qui 
- cJc la chieu kim dong 
ho. 

Chieu dong cat qui 
- cJc la chieu kim dong 
ho. 

.. Chieu dong cat qui 
- cJc la chieu kim dong 
ho. 

,.. Cho phep ve may cat 
cao ap bang m(>t h1nh 
vuong va ben canh 
ghi y hi$u cua loc;ii 
may cat. 
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9. 

- C6 ba vi trf (vi trf 
o giCfa ho) 

Cat chuy§n mach 
haicuc 

- C6- hai vi trf 
chuy§n d6i m~ch 
khong gian do~n 

- C6 ba vi trf 

10. Cat chuy§n d6i 
mach bon cue . . 

- C6 hai vi trf 

- C6 ba vi trf 

11. Cau ch1 tu rcri 
(FCO) 

12. 

May cat ha ap 
(aptomat) 

- Hai Cl:{C. 

-Ba cue. 

- Cat dong cl:(c d~i 

13. Tr~m bien ap 

ti 
ffi 

Khoa Di~n - Truong TCN KTCN Hung Vuong 

... Vi trf o giCfa ho m~ch 

... Vi trf o giCfa ho m~ch 

Vi trf thu ba o giCfa 

Neu can chi r6 d~i 
I- qng cat th1 dung cac 
ky hi$u sau day ngay 
c~nh ky hi$u cua may 
cat. 

Qua dong I> 

Kem dong I< 

Qua ap u > 

-Kem ap. U < 

- Dong ng- <;Jc chieu I~ 
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14. Tr9m phan phoi ~ 
15. Tu dieu khi~n ha 

□ the 

16. Tr9m d6i di$n 8 (chTnh I- u) 

17. Chong set ong -+~ 

18. Chong set van -+ +{[[[J2J 

19. Tu bu g 
- Bu ngang. 

-8 - Bu doc 

20. Nha may di$n 

□~ 
A: Lo9-i nha may 

B: Cong suat 

21. May bien dong 

Q)== ~ { - C6 1 day quari 
th Ct cap. 

© f f - C6 2 day quan 
th Ct cap tren 1 15i. 

- C6 2 day quan 

$ :f :t th Ct cap tren 2 15i 
rieng. 

- May bien dong @ 
nhieu cap 

22. Khe ha ph6ng di$n 

- Lo9i 2 Cy'C. ----
- Lo9-i 3 Cy'C. l 
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2.4.2 Duong day va ph1.1 ki~n du'ong day 

Cac lo9i phl;I ki$n d- ong day va cac d9ng thg hi$n d- ong day d- 9c qui - &c 
theo TCVN 1618-75; th- e1ng dung cac ky hi$u ph6 bien sau (bang 2.9): 

Bang 2.9 

STT Ten g9i 

1. Thanh cai 

2. 0- ong day tren 
khong. 

- M9ch c6 1 day; 

- M9ch c6 2 day, 3 
day. 

- M9ch _c6 4 day, n 
day. 

3. 0- ong day d9ng 
llfc AC den 1 OOOV 

- Day tran 

- Day ciip, day b9c 

4. 0- ong day d9ng 
llfc AC tren 1 OOOV 

5. 

- Day tran 

- Day cap, day b9c 

Phan nhanh 
thanh cai 

ta 

6. Phan nhanh day 
di$n den nh6m thiet 
b! cung lo9i 

Ky hieu 

Tren Sc:1 do V! trf, Sc:1 do 
dc:1n tuyen 

j J1 

-·---·-

----1 I I ----I I I 

Khoa Di~n - Truong TCN KTCN Hung Vu'dng 

Ghi chu 

Ve bang net d~m hc:1n 

• Neu m9ch c6 nhieu 
hc:1n 4 day th1 phan ra 
tu'ng nh6m 3 day. 

• Khoang ca.ch giU'a 
cac nh6m l&n hc:1n 
khoang ca.ch giU'a cac 
day. 

• Nh6m cuoi cung gom 
19i m9t ho~c hai day. 

Ve thanh cai bang 
d- ong net d~m hc:1n 

Neu can chi so nhanh 
th1 ghi so nhanh ben 
c9nh h1nh ve ~ 
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7. Phan nhanh d-ang 
day: 

- M(>t day 

- Hai day 

8. Cho uon cua day 
di$n 

9. Nh~p va tach cac 
day di$n. 

10. Day di$n mem 

11. Day noi trung gian: 

- C6 1 dau thao ra 
d- C1C 

- C6 2 dau thao ra 
d-C1C 

12. Noi dat 

- Noi dat tlf nhien. 

- Coe bang ong 
thep tron. 

- Coe bang thep 
h1nh. 

13. NhLI'ng d- ang day 
cheo nhau, nh- ng 
khong noi nhau ve 
di$n. 

l l + 
L L 

111 

11 I I 

.... --o -· --¢ 

O>---------<O ¢--¢ 

_J_ 

+m 
14. NhLI'ng d-ang day +· m 

cheo nhau c6 noi 
nhau ve di$n 

15. St! ph6ng di$n 7 
Khoa Di~n - Truong TCN KTCN Hung Vuong 

Chu thfch:Cho phep 

v8g6cu6nn 

0au to den d- C1c noi 
co dinh . 

'" Noi d- ang day v6i dat 

'" Neu can chi r6 vi trf 
t- e1ng doi giU'a cac 
day dan v6i nhau th1 
dung ky hi$u 

Day d~t tren 
,.-i,.. 7 

-~ I 
~-

\,.I.I Day d~t d- di 
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16. Ch6 bi hong each 
dien 

- Giu'a cac day. 

- Giu'a day va vo 

- Giu'a day va dat 

17. M(>t so ky hi$u ve 
d-ong day chuyen 
dung 

- 0- ong day cua 
I- di di$n phan 
phoi d(>ng llfc m(>t 
chieu. 

- 0- ong day cua 
I- di di$n phan 
phoi d(>ng llfc 
xoay chieu c6 tan 
so khac 5OHz. 

- Cap va day mem 
di d(>ng dung cho 
d(>ng llfc, chieu 
sang. 

- 0- ong day chieu 
sang Slf CO. 

► 0oi vdi ban ve 
ch1 c6 chieu 
sang. 

► 06i vdi ban ve 
vll'a c6 d(>ng llfc 
va chieu sang. 

► 0-ong day 
chieu sang bao 
v$. 

7 

)( )( )( 

~ 
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18. 

19. 

- 0- ong day mc;mg 
d-di 36V. 

- 0- ong day cua 
I- di kiem tra, do 
I- ong, khong che, 
dieu khien. 

- 0- ong day n6i dat 
hoac d- ong day 
n6i trung tfnh. 

- 0- ong day xuyen 
t- ong, xuyen tran. 

► 0- ong day di 
len, di xu6ng. 

► 0- ong day di 
xuyen tu tren 
xu6ng, tCt d- di 
len 

C9t, tr1:1 di$n 

- Tru be tong ly 
tam. 

- Tru be tong 
vuong, chCf nh~t. 

- Tru dien c6 neo 
chang. 

- Tr1:1 dien c6 SU 
d1:1ng 2 da can 

Crac 4 s11 he? the 

20. U 1 s11 ha the 

21. H9p dau day vao 

t 

0 -
□ ■ 

Q 
a 

a 
cp 

t 
t 
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S6 I- (Jng va v! trf da 
can, neo chang phl:J 
thu9c vao thtJc te. 

Crac 2 s11, 3 s11 d- (Jc 
bieu dien t- dng Cing. 

U 2 s11 d- (JC bieu dien 
t- dng Cing. 
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22. H(>p noi day hai B nga 

23. H(>p noi day 3 nga ==gj-
24. H(>p noi day re --qr nhanh 

25. H9p d~t may cat he? -ap 

26. H9p d~t cau dao I I I I 

27. H(>p d~t cau ch1 1---------1 

28. H9p d~t cau dao va 
cau ch1 I I- I 

29. H9p cau dao d5i ,..,. I I I 
no1 

30. H(>p khbi d9ng thiet 

~ b! cao ap 

2.5 VE cAc KY H1tu DltN TRONG so DO DltN Tu' 

2.5.1 Cac linh ki~n thl;I d9ng 

, 

Linh ki$n th1;1 d(>ng gom di$n trb, t1;1 di$n, cu9n cam va may bien the d- (Jc qui 
- Cic theo TCVN 1616-75 va TCVN 1614-75; th- ang dung cac ky hi$u ph6 thong 
sau (bang 2.10, 2.11 va 2.12): 

a. 0ien trb 

Bang 2.10 

ST Ten g9i Ky hieu Ghi chu 
T 

1. 0ien trb khong dieu --cJ- __/\jJ\;-
chinh 
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2. 0i$n tr& kh6ng dieu 
ch1nh c6 2 dau rut ra. 

3. Oi$n tr& c6ng suat 

• Oien tr& . c6 c6ng 
suat danh dinh la 
0.05W. 

• Bien tr& c6 c6ng 
suat danh d!nh la 
0.12W. 

• Oien tr& c6 c6ng 
suat danh dinh la 
0.25W. 

• Oien tr& c6 c6ng 
suat danh dinh la 
0.5W. 

- Khi c6ng suat 1 W tr& 
len th1 dung chU' so 
la ma. Vf d1r Oi$n tr& 
1W, 2W, 5W 

- Khi c6ng suat 16n 
hem 5W th1 dung ky 
hi$u 

4. 0i$n tr& dieu ch1nh 
d- <;JC (Bien tr&) 

- Ky hi$u chung 

- C6 hei m<?ch 

- Khong h& m<?ch 

5. Bien tr& tinh ch1nh 

- Ky hi$u chung. 

---lN]-

-ffi}-

-rn--

-[TI-

-00-
-00--

-C]-
15W 

I 
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... Khi c6 nhieu dau ra 
th1 cho phep tang 
them chfeu dai cua 
h1nh ve. 
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- He; mach. 

- Kfn mach. 

6. 0i~n trc:1 dieu chinh 
d- c;JC (chiet ap) 

ST 
T 

1. 

- Ky hi~u chung. 

- Chiet ap tinh ch1nh. 

- Chiet ap c6 dau d- a 
ra. 

- Chiet ap tron c6 1 
ch6i. 

- Chiet ap tron c6 2 
ch6i. 

- Chiet ap tron c6 3 
choi. 

► Cung cap quan 
tiep di~m co dinh. 

► Cung cap quan 
tiep di~m khong 
co dinh. 

b. Tu dien 

Bang 2.11 

Ten g9i 

Tu dien khong dieu 

Ky hieu 
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chTnh d- (Jc 
_J_ 

- Ky hi$u chung. T 

- Tu h6a. 
±-fl I=-

--Cho phep khong 
► C6 phan ClfC. -,Or- ghi dau Cl/C tf nh 

► Khong phan clfc. -J. i 
- Ty di$n xuyen. = --

- Ty di$n c6 ban clfc = T noi dat. 

- Ty di$n c6 di~n tre:1 --0~ diflp tia ho 

dau noi tiep. 
quang 

2. Ty di$n c6 dieu chTnh # 
- Neu can nhan m9-nh # phan quay th1 dung 

ky hi$u 

3. B9 ty di$n bien d6i 3 "' "' "' 

* 
I I 

ngan ** L ___ J ___ J 

4. Tu dien tinh chTnh # 
5. Ty di$n bien d6i theo -# di$n ap (varicon) 

6. Ty di$n vi sai (so 1$ch) _L /◄_L 
,'I 

7. Ty di$n dich pha 
_J_ 

-9, ~ 
T 

c. Cuon cam va may bien ap 

Bang 2.12 

Ten g9i Ky hieu Ghi chu 
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T 

1. Cu(>n cam, cu9n 
khang khong 16i 

_____fYYY\__ 

2. Cu9n cam, cu9n --
khang c6 16i sat tu' _____fYYY\__ 

3. Cuon cam c6 16i ferit ------
_____fYYY\__ 

4. Cu9n cam thay d6i 
d- qc thong so bang ____rrk_ 
tiep xuc tr- qt 

5. Cu9n cam c6 thong so ~ bien thien lien t1;1c 

6. May bien ap each ly 1 LJ 
pha, 16i sat ta 11 

7. May bien ap each ly 1 ][ pha, 16i ferit 

8. May bien ap each ly 1 t 
pha, 16i ferit dieu ch1nh ][ d-C1C 

9. May bien ap ttJ ngau 

~ 

2.5.2 Cac linh ki~n t ch ClfC 

Nh6m linh ki$n tfch c!Jc (hay linh ki$n ban dan) d- qc qui - 6c theo TCVN 1626-
75; th- ang dung cac ky hi$u ph6 bien sau (bang 2.13): 

Bang 2.13 

ST Ten g9i Ky hieu Ghi chu 
T 

1. Diode ban dan 01nh 
? h1nh tam 

►I -{)!- b1 cua 
.giac chI chieu dan 
di$n 16n nhat 
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2. Diode c6 ldp goc kep ~ ~I 

3. Diode d- e1ng ham -®- -t8-

4. Diode dao -®- ~ Mui ten chT chieu 
dong di~n ldn nhat 

5. D~ng c~ on ap ban .. Diode thac va diode 
dan 

-® 
zener. 

- Dan di$n m(>t chieu ---tf-

~ ---tf<}-
- Dan di$n hai chieu 

6. · Diode nhiet -®-
7. Diode bien dung -s-(varicap) 

8. Diode c6 dieu khien -Con g9i la SCR, 

- Ky hi$u chung ltl thyristor 

- C6 CU'C dieu khien ~ tLI' ldp n. 

~ - C6 cU'c dieu khien 
tuldp p ... 

9. Thyristor lo9i diode 
l♦ I doi xung 

10. Diode quang (di$n) ~ 
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11. Diode phat quang -@-(Led) 

12. Transistor dcm 
,._,_ 

no, 
(UJT) E-E!~t - Clfc goc (bazc:1) lo9i B2 

n 

E~B, 

B2 

- Clfc goc (bazc:1) lo9i 
p 

13. Transistor I- ang 
,._r. Nen dung ky hi~u: no, 

(BJT) 
E,B,C d§ ch1 cu'c 

-© phat, ClfC goc va c~c 

- Lo9i p-n-p. g6p cua transistor. 

4IQC 
-© - Lo9i i:,-p-n. 

E 

14. Transistor tr- ong 
(FET) D D 

~ ~ - J FET 
s s 

Kenh n Kenh p 

D D 

4~ 4u 
~ 

- MOS-FET s s 
Lien t1,1c Gian doc'!ln 

15. Diac 

i 1 
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16. Triac 

# G 

17. 0ien trb turner -q-
.18. 0i$n trb quang % 
19. 0i$n trb quang lo<?i 

~ saidc)ng 

20. Transistor quang 

~ ¥ (di$n) 

Lo~i n-p-n Lo~i p-n-p 

'"P: 
? 

vao khong 
21. Khuech dc;ti thw}t 

~ 
ngo 

toan (op - amp) p o ra 
dao. 
N ? ' d? - : ngo vao ao. 

N 

VEE 

2.5.3 Cac phan t11 Logic 

Gae phan tLI' logfc trong ky thu~t di$n tU' d- <;1c qui - {Jc trong TCVN 1633-75; 
th- ong dung cac ky hi$u hp6 bien sau (bang 2, 14): 

Bang 2.14 

ST Ten g9i Ky hieu Ghi chu 
T 

1. C6ng logfc OR :v- Tr- ong h<;1p c6 nhieu 
hon 2 ngo vao th1 ve 
them cac ngo vao C, 
D 

2. C6ng logfc AND :v 
3. C6ng logfc NOT A--[>-r_ 
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4. C6ng logfc NOR 

5. C6ng logfc XOR 

6. C6ng logfc XNOR 

7. C6ng logfc AND 

8. Flip - Flop (FF) 

- RS - FF. 

- JK - FF. 

9. Cac b(> t<?o ham, t<?o 
xung, dao d(>ng 

10. M<?ch ket (IC) 

:~ 
:=)}y-

:⇒v 

:v-
~ 
8 

+V 8 7 6 - 5 

r1i r1i r1i r1i 

D TANIC 

• y y y y 
1 2 3 4 -V 

Khoa Di~n - Truong TCN KTCN Hung Vudng 
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Y1 = Yz 

,. TH: T<?o ham; 
.. TX: T<?o xung; 
'"DO: Dao d(>ng. 

Su dl)ng phu hqp 
cac ky ti}' tren cho 
cac chuc nang t- cmg 
unq. 
Chan IC d- qc bo trf 
2 hang theo qui lu<%tt 
nh- h1nh ve. 
T<?i cham tron la 
chan so 1 . 
Chan cuoi cung la 
cap nguon d- cmg. 

- Nguen am hof{lc 
mass d- de cap cJ 
chan cuffi cung ben 
phai cung hang v6i 
chan so 1. 
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2.6 CAC KY HJEU BANG IDNH DUNG TRONG BAN VE DI~N 

Trang ve di$n, ngoai ky hi$u bang h1nh ve nh- qui - de con sU' dvng rat nhieu 
ky tL! di kem de the hi$n chf nh xac ky hi$u d6 cCing nh- thu$n ti$n trong vi$c phan 
tfch, thuyet minh sd do m9-ch. 

Tuy theo ngon ngiJ sU' dvng ma cac ky hf c6 the khac nhau, nh- ng diem giong 
nhau la th- dng dung cac ky tlf viet tat tu ten 99i cua thiet b!, khf cv di$n d6. 

vr dv: 

- CD: cau dao (tieng Vi$t); SW (tieng Anh - Switch: cai ngat di$n). 

- CC: cau ch1 (tieng Vi$t); F (tieng Anh - Fuse: cau ch1). 

- 0: Oen di$n (tieng Vi$t); L (tieng Anh - Lamp: bong den). 

Tr- c)ng hgp trong cung m<)t sd do c6 sU' dvng nhieu thiet bl cung lo9i, th1 them 
vao cac con so phfa tr- de ho$c phfa sau ky tlf de the hi$n. Vf dl;l: 1 CD, 2CD; 01, 
02 ... 

Trang ban ve cac ky hf dung lam ky hi$u d- gc the hi$n bang chiJ IN HOA (trCI' 
cac tr- c)ng hgp c6 qui - de khac). 

Bang 2.15 gidi thi$u m9t so ky hi$u bang ky ti/ th- dng dung. 

Bang 2.15 

STT Ky hi$u Ten g9i 

1. CD Cau dao. 

2. CB;Ap Aptomat; may cat h9 the. 

3. cc Cau ch1. 

4. K Cong tac td, khcJi d9ng tu. 

5. K Cong tac. 

6. 0;00 
,!; 

A cam di$n 

7. 0 Oen dien. 

8. 0 09ng Cd m9t chieu; d9ng Cd 
di$n n6i chung. 

Khoa Di~n - Truong TCN KTCN Hung Vuong 
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C6 the SU' dvng cac the 
hien dac tfnh lam viec 
nh- : T. - cong tac td 
quay thu$n; H - cong 
tac td ham dCl'ng ... 

Dung trong sd do chieu 
sang. 

Dung trong sd do chieu 
sang. 

Dung trong sd do di$n 
cong nghi$p 
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9. co Chuong di$n. 

10. BO Bep di$n, lo di$n 

11. QO Qu9t di$n. 

12. MB May bdm. 

13. oc 09ng cd di$n n6i chung. 

14. CK Cu9n khang. 

15. 0KB 09ng Cd khong dong bQ. 

16. OOB 09ng Cd dong bQ. 

17. F May phat dien mot chieu; 
may phat di$n n6i chung. 

18. FKB May phat khong dong b9. 

19. FOB May phat dong b9. 

20. M;ON Nut khcJi d9ng may. 

21. D;OFF Nut dung may. 

22. KC BQ khong che, tay g9t cd khf. 

23. RN Rdle nhiet. 

24. RTh Rdle thcJi gian (timer). 

25. RU Rdle di$n ap. 

26. RI. Rdle dong di$n. 

27. RTr Rdle trung gian. 

28. RTT Rdle bao v$ thieu tu tr- cmg. 

29. Rm Rdle toe d9. 

30. KH Cong tac hanh tr1nh. 

31. FH Phanh ham di$n tu. 

32. NC Nam cham dien. 

33. BOT Ban dien tu. 

34. V Van thuy h/c; van cd khf. 

35. MC May cat trung, cao the. 

36. MCP May cat phan do9n d- ang 
day. 

37. DCL Dao each ly. 

38. ONO Dao noi dat. 

39. FCO Cau ch1 tlf rdi. 

40. BA;BT May bien the. 
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41. cs Thie"t b! chong set. 

42. T Thanh cai cao ap, h<? ap Dung trong se1 do cung 
cap di$n 

43. T May bien the. Dung trong se1 do di$n 
(transformer) tll'. 

44. D; 0 2 Diode;Diode zener. 

45. C Tt,J di$n. 

46. R Dien trb. 

47. RT 0i$n trd nhi$t 

48. BJT; Q; T . Transistor 

49. Q;T BJT; SCR; triac; diac; UJT 

50. CL Mach chTnh I- u 

51. Vee Nguon cung cap 

52. mass Nguon am hoiric diem chung 
trong se1 do 

53. Op-amp M1?ch khuech d1?i thu$t toan 

54. FF M<?ch Flip - Flop. 

55. R (reset) Ngo x6a cai dirit. Dung trong se1 do di$n 
tll'. 

56. S (set) Ngo cai d~t. Dung trong se1 ao di$n 
tll'. 

57. IC M1?ch ket, m9ch to h(Jp. 

58. A (anod) D- e1ng eve cua diode, SCR. Th- C1ng g9i la eve A 

59. K (katod) Am eve cua diode, SCR. Th- e1ng g9i la eve K 

60. B (base) Cuc 
,,. 

CLJ'C 
,.., ? 

Th- e1ng g9i la eve B nen, goc cua 
transistor, UJT. 

61. C ( collector) eve g6p cua transistor. Th- e1ng g9i la eve C 

62. E (emiter) Cuc phat 
? 

transistor, Th- e1ng g9i la eve E cua 
UJT. 

63. G (gate) CVc cong, eve kfch, eve dieu Th- e1ng g9i la eve G 
khien cua SCR, triac, diac, 
FET. 

64. D (drain) CVc thao, eve xuat cua FET. Th- C1ng g9i la eve D 

65. S (source) CVc nguon cua FET. Th- e1ng g9i la eve S 
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cAu HOI CUNG c6 BAI HQC 

2.1 Ve cac ky hi$u mi:[lt bang.sau va giai thfch y nghTa cua chung (bang 2.16) 

Bang 2.16 

STT Ten g9i Ky hieu nghTa 

23. Cua ra vao 1 
canh; 2 canh 

24. Cua gap, cua keo 

25. Cua s6 dcm kh6ng 
ma 

26. Cau thang 2 canh 

27. Bep dun than cui: 

- Khong 6ng kh6i 

-C6 6ng kh6i 

28. Sep hoi: 

- Hai ng9n 

- Bon ng9n 

29. San n-6c 

30. Ch$u rua mi:[lt 

2.2 Ve cac ky hi$u di$n sau va giai thfch y nghTa cua chung (bang 2.17) 

Bang 2.17 

I STT I Ten g9i Ky hieu nghTa 
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20. Dong di$n DC; AC 
h1nh sin· 

21. M9ng di$n 3 pha 4 
day 

22. Cac day pha va 
day trung tfnh cua 
m9ng di$n 3 pha 

23. Hai day dan kh6ng 
noi nhau ve di$n 

24. Hai day dan noi 
nhau ve di$n 

25. Noi aat 

26. Noi VO may, noi 
mass 

-27. Day noi h1nh sao 
c6 day trung tf nh 

2.3 Ve cac ky hi$u di$n sau va giai thfch y nghTa cua chung (bang 2.18) 

Bang 2.18 

STT Ten g9i Ky hieu nghTa 

24. Lo di$n tr6 

25. Chuong di$n 

26. Qu9t tran, qu9t treo 
t- e1ng 

27. 0en sdi dot 

28. Ben huynh quang 

29. Ben thuy ngan c6 ap 
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Ilic cao 

30. 0en chieu sang Cl:-IC 
bo 

31. 0en chum huynh 
quang 

32. 0en tfn hieu 

2.4 Ve cac ky hi~u di~n sau va giai thfch y nghTa cua ch(mg (bang 2.19) 

Bang 2.19 

STT Ten g9i Ky hieu nghTa 

22. Cau dao 1 pha 

23. Cau dao 1 pha 2 nga 
( cau dao dao 1 pha) 

24. Cau dao 3 pha 

25. Cau dao 3 pha 2 nga 
(cau dao dao 3 pha) 

26. Cong tac 2 Clfc: 

27. Cong tac 3 Clfc: 

28. 
.!, 

A cani dien 

29. Aptomat 2 clfc 

30. Aptomat 3 clfc 

31. Cau ch1 

32. Nut nhan 
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2.5 Ve cac ky hi$u di$n sau va giai thfch y nghTa cua chCmg (bang 2.20) 

Bang 2.20 

STT Ten g9i Ky hieu nghTa 

Tren sd do Tren sd do V! trf, 
nguyen ly sd do don tuyen 

1. May bien ap 
each ly 1 pha 

2. May bien ap t(/ 
ngau 

3. Bien ap hi 
ngau hai day ,.., 

m(H 16i quan 
sat ta 

4. Cu(>n cam, 
cu9n khang 
khong loi 

5. Cu9n cam, 
cu9n khang c6 
16i sat W 

6. Cu9n cam, 
cu9n khang 
kep 

2.6 Ve cac ky hi$u di$n sau va giai thfch y nghTa cua ch(mg (bang 2.21) 

Bang 2.21 

STT Ten g9i Ky hieu nghTa 

Tren sd do Tren sd do V[ trf, 
nguyen ly sd do ddn tuyen 

1. 09ng Cd khong 
dong b(> 3 pha 
rotor long s6c 
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2. 09ng ccJ khong . 
dong b9 3 pha 
rotor day quan 

3. May di$n dong 
bo 

4. May di$n m9t 
chieu kfch tli 
d9c l~p 

5. May di$n m9t 
chieu kfch tli 
noi tiep 

6. 09ng ccJ 1 pha 
ki~u di$n dung 

2. 7 Ve cac ky hi$u di$n sau va giai thfch y nghTa cua chCmg (bang 2.22) 

Bang 2.22 

STT Ten g9i Ky hieu nghTa 

1. Cu9n day rcJle, cong 
tac tcJ, khai d¢ng tli. 

2. RcJle, cong tac tcJ, khai 
d9ng tli c6 2 cu9n day 

Khoa Di~n - Truong TCN KTCN Hung Vuong Page 53 



3. Tiep digm cua rdle 
di$n, cong tac td, khc:1i 
d9ng tu 
- Th- e1ng hc:1. 

- Th- dng kf n. 

- 06i noi 

4. Phan ta dot nong va 
tiep digm cua rdle 
nhi$t 

5. Nut an khong ti/ giLI'. 

- Th- dng mc:1. 

- Th- dng dong. 

6. Nut an hf gill' 

- Th- dng mc:1. 

- Th- dng dong. 

-·06i noi 

7. Phanh ham dien tu 

8. Ban di$n tu, nam 
cham di$n. 

2.8 Ve cac ky hi$u di$n sau va giai thfch y nghTa cua chung (bang 2.23) 

Bang 2.23 

STT Ten g9i Ky hieu nghTa 

1. Nut nhan lien d()ng 
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2. Cong tac hanh tr1nh 

- Th-ong mb. 

- Th- ong dong. 

- Lien dc_:mg. 

3. Tiep diem th- ong hb 
cua role thoi gian: 

- Dong muc_:m: 

- Cat mu9n 

- Dong, cat mu9n 

4. Tiep diem th- ong 
dong ? · role thoi cua 
gian: 

- Dong mu9n: 

- Cat mu9n 

- Dong, cat mu9n 

5. Tiep diem ? role cua 
kh6ng di$n: 

- Kieu co khf 

- Kieu khf nen 

2.9 Ve cac ky hi$u di$n sau va giai thfch y nghTa cua ch(mg (bang 2.24) 

Bang 2.24 

STT Ten g9i Ky hieu 

Tren so do V! trf, so do nghTa 
dontuyen 

1. Dao each ly 
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2. May cat ba CL/C di$n 
cao ap 

3. Cau ch1 tL! roi (FCO) 

4. Tr9m bien ap 

5. Tr9m phan phoi 

6. Chong set ong 

7. Chong set van 

8. Ti:J bu 

2.10 Ve cac ky hi$u di$n sau va giai thfch y nghTa cua chCmg (bang 2.25) 

Bang 2.25 

STT Ten g9i Ky hieu 

Tren so do vj trf, so do nghTa 
dontuyen 

1. Thanh cai 

2. 0- ang day tren kh6ng 
c6 3 day, 4 day. 

3. 0-ang day d9ng Ilic 
AC den 1000V (day 
tran, day b9c) 

4. Day noi trung gian c6 
2 dau thao ra d- (Jc: 

5. Noi dat ( c9c bang ong 
thep) 

6. Hong each di$n giLI'a 
cac d-ang day va 
giU'a d- ang day va v6. 

Khoa Di~n - Truong TCN KTCN Hung Vuong Page 56 



7. D-ong day xuyen 
t- dng hi d- &i len, tCt 
tren xuong. 

8. Try be tong ly tam c6 
neo chang ve 2 h- &ng 
vuong g6c 90° 

9. Crac 2 su ha the 

10. U 2 su ha the 

2.11 Ve cac ky hi$u di$n sau va giai thfch y nghTa cua chung (bang 2.26) 

Bang 2.26 

ST Ten g9i Ky hieu nghTa 
T 

1. Dien tr& khong dieu 
ch1nh 

2. Dien tr& cong suat 
0,25W, 10W 

3. Di$n tr& dieu ch1nh (hc:1 
m<?ch); bien tr& tinh 
ch1nh (kfn m<?ch) 

4. Chiet ap tron c6 3 ch6i 
cung cap di$n co d!nh. 

5. Tl_.l h6a ( c6 phan ClfC, 

khong phan ctfc). 

6. Tl} di$n tinh ch1nh 

7. B6 tu dieu ch1nh 3 
ngan 

8. Bien ap each ly 2 cu(>n 
day, 16i ferit dieu ch1nh 
d- C1C 

9. Cu(>n cam c6 thong so 
bien thien lien tuc 
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2.12 Ve cac ky hi$u di$n sau va giai thfch y nghTa cua chung (bang 2.27) 

Bang 2.27 

ST Ten g9i Ky hieu nghTa 
T 

1. Diode ban dan 

2. Diode bien dung 
(varicap) 

3. SCR 

4. Diode quang; LED 

5. UJT 

6. BJT 

7. JFET kenh n 

8, MOSFET gian d0c\m 

9. Triac 

10. Diac 

11. Transistor quang lo9i 
n-p-n 

2.13 Ve cac ky hi$u di$n sau va giai thfch y nghTa cua chung (bang 2.28) 

Bang 2.28 

ST Ten g9i -Ky hieu nghTa 
T 

1. Op-amp 
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2. C6ng AND 

3. C6ng OR 

4. C6ng NOT 

5. C6ng NOR 

6. C6ng NANO 

7. C6ng XOR 

8. C6ng XNOR 

9. IC 14 chan 

2.14 Nh~n d9ng cac ky hi$u sau va cho biet ph9m vi Cl'ng dL;mg cua chCmg (bang 
2.29) 

Bang 2.29 

STT Ky hieu Ten g9i Ph9m vi Cl'ng dl;Jng 

1. DC; --

2. AC; N 

3. A,B,C;N 

4. + + 
5. _L ,J, --
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6. D 'YY 
7. ~ ~I 
8. 6 @ 
9. Q9 ~ 
10. @ CJ 

11. @ E::=:J 

2.15 Nh$n d9ng cac ky hi$u sau va Cho biet ph9m vi Cfng d1:1ng cua chCmg (bang 
2.30) 

Bang 2.30 

STT Ky hieu Ten g9i Ph9m vi Cfng d1:1ng 

1. HH=\ 
2. :re: 0 

0 

3. l y 
4. @ 8 
5. H I I 

6. -'- 0 0 0 

7. 000 
8. 8 8 
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2.16 Nh~n d~mg cac ky hi$u sau va cho biet ph9m vi ung dL_.mg cua chung (bang 
2.31) 

STT 

1. 

2. 

3. 

4. 

5. 

Bang 2.31 

Ky hieu 

Lrbb 
rPP 

mm 

+ 

ucj=o ------
r-PP 

-6. 17 
, I · I 

7. 

Ten g9i 
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8. -0-
9. 

y y y 

~ I-

10. 

~ 
2.17 Nh$n d9ng cac ky hi$u sau va cho biet ph9m vi Ctng d1;1ng cua chCmg (bang 

2.32) 

Bang 2.32 

STT Ky hieu Ten g9i Ph9m vi Ctng d1;1ng 

1. --0-
2. $ 
3. $ 
4. ¢¢ # 
5. ~ 

6. _/L 

7. _/ 
L_ 

8. --y-

9. ~ 

10. ____.YL_ 

11. ___yL_ 

12. I I I 
I I 

I I 
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-

13. ____,./ L!:::_ 

~ 

14. ~ 
2.18 Nh~n d,jmg cac ky hi$u sau va cho biet ph9m vi Ctng d1=1ng cua ch(mg (bang 

2.33) ,, 

Bang 2.33 

STT Ky hieu Ten g9i Ph9m vi Ctng d1=1ng 
, 

1. ,t,H 
2. 

~ 9 
3. 

~ i 
4. 8 
5. ~ 
6. -++--E83-

7. -+ ~ 

8. 

~ 
9. i i 
10. ~ 
11. !,> 

~ 

Khoa Di~n - Truong TCN KTCN Hung Vudng Page 63 

i 



12. 

2.19 Nh~n d,[mg cac ky hi$u sau va cho biet ph9m vi ung d[:1ng cua chung (bang 
2.34) 

Bang 2.34 

STT Ky hieu Ten g9i Ph9m vi ung dt:1ng 

1. ~ 

2. -· ·-

3. ¢ ¢ 

4. I I I 

5. ~ 
6. I I I 

7. ~ 
8. 

l l 

9. 7 
10. I 

2.20 Nh~n d9ng ky hi$u cac linh ki$n th1:1 d9ng sau va giai thfch d$c diE3m cua 
chung (bang 2.35) 

Bang 2.35 

STT Ky hieu Ten g9i 0$c diE3m 

1. ~ 
2. -{m}- ---IT]-

3. ~ 
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' 

4. ·~ 

5. E· -c9-
6. -±{](=- -rn~ 
7. - J. 

' = --

8. 
J_ ,◄J_ 

,.I 
,;. ,;. ,;. 

9. i ~ 
I 

* L ___ J ___ J 

10. _L 

~~ 
T 

11. ------
__fYYY\__ 

12. ~ ========-r7 

2.21 Nh$n d~ng ky hi$u cac linh ki$n tfch cljc sau va giai thfch d~c di~m cua chung 
(bang 2.36) 

Bang 2.36 

STT Ky hieu Ten g9i Oac di~m 

1. ·~ ~I 
2. ----t8- -tf-
3. I/ 

-®--® 
4. r* 
5. ~ ~ ' 
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6. D D 

49~ 
s s 

7. :v 
-8. 

~ -
9. :=)}y-
10. A=[y 

B . 

11. A-{>-" 
12. :=[y 
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BAI3 
VE so DO DI:tN 

? ~ 

3.1 MODAU 

3.1.1 Khai ni~m 

Trong nganh dien - di$n tLJ', slf dl:Jng nhieu d9ng sc:1 do khac nhau. Moi d9ng sc:1 
do se the hi$n m(>t so tieu chf nhat dinh nao d6 cua ng.:. oi thiet ke. 

Thc;tt vc;ty, neu chi can the hi$n nguyen ly lam vi$c cua m(>t m9ch di$n, hay m(>t 
cong tr1nh nao d6 th1 khong quan tam den vi trf lap d~t hay kfch th- cJc thc;tt cua thiet 
bi. Ng- qc l9i neu muon biet vi trf lap d~t cua thiet bi de c6 ph- e1ng an thi c6ng th1 
phai d9c tren sc:1 do vj trf (sc:1 do nguyen ly khong the hi$n dieu nay). 

Trang bai h9c nay se gicJi thi~u each thlfc hi~n cac d9ng sc:1 do cung nh- moi 
lien h$ rang bu(>c giiJa chCmg vcJi nhau. Bong thoi cOng neu len cac nguyen tac can 
nhcJ khi thlfc hi$n m(>t ban ve di$n. 

3.1.2 V d1;1 vu cac d ng sd do 

CD 

cc 1£) 

2K 28 

oc 

H NH 3.1 V DL) VU S0 80 NGUYAN L 

Sc:1 do h1nh 3.1 cho biet nguyen ly ho9t d(>ng cua sc:1 do, Cl:J the nh- sau: 

- Sau khi d6ng cau dao CD, m9ch chuan bj ho9t d(>ng. 86ng cong tac 1 K, 
den 18 sang, t- e1ng tl/ den 28 se sang khi 2K d- qc d6ng. Muon slf d1;mg 
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cac thiet b[ nh- quc;1t di$n, ban ui (ban la) ... chi vi$c cam tn/c tiep thiet b! vao 
6 cam OC. 

- Nh- v~y sd do nay chi cho biet nguyen tac noi mc;1ch nh- the nao de m9ch 
v~n hanh dung nguyen ly, chCt ch- a the hi$n d- qc v[ trf lap dif3t thiet bj, 
ph- dng an di day hay I- qng v~t t- tieu hao can c6 ... 

Trong sd do noi day h1nh 3.2, the hi$n t- dng doi r6 hdn ph- dng an di day Cl;J 
the nh- ng c0rig ch- a the dlf tru d- <;JC v~t t- , hay xac d[nh v[ trf thiet bl VI ch- a c6 
mif3t bang Cl;J the cua cong tr1nh. 

I '----+-0 o-i----' I 

1_ - - - - - - - - J 

H NH 3.2 V DV vu so 80 NOi DAY 

Con sd do v! trf nh- h1nh 3.3 th1 ng- C1i thi cong de dang xac d\nh d- qc khoi 
· 1- qng v~t t- c0ng nh- ph- dng an thi cong nh- ng 19i khong r6 rang ve ph- dng an 
d6ng cat, dieu khien cac thiet b!. 

Do v~y, de the hi$n day du m(>t cong tr1nh ng- oi ta se ket h<;Jp cac dc;1ng sc:1 do 
v6i nhau m9t each h<;Jp ly nhat, can thiet c6 the sU' dl:Jng them bang thuyet minh chi 
tiet bang loi hoif3c bang h1nh ve minh h9a. 

I 12.000 I 

I -~r:=========1=====1=========:---i 

0 
0 
0 
c.o : -, ___ . --------®----------------------® 

~ -- -======:E==:3:====~ '------,f-----ll /-

H NH 3.3 V Dl)VUSOBOV TR 
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3.2 VE so DO M! T BANG, so DO VJ TRI 

3.2.1 Khai ni~m 

a. So do mat bang 

La so do bieu dien kfch th- &c cua cong tr1nh (nha x- dng, phong 6c ... ) theo 
h- &ng nh1n tu' tren xuong. 

b. So do vi trf 

Dlfa vao so do m~t bang, ng- oi ta bo trf V! trf cua cac thiet b! c6 day du kfch 
th- &c g9i la so do V! trf. Ky hi$u di$n dung trong so do V! trf la ky hi$u di$n dung 
trong so do m~t bang. 

I ~.400· I 

- ~ 
-

4.500 .I 4.500 3.000 
" 

H NH 3.4 SO 09 MDT BANG C-A MQT CON HQ 

3.2.2 :v1 d1,1 cua sci d6 m~t biing va sci d6 tj tri 

--

0 
0 
0 
(0 

-~ 

J 

H1nh 3.4 the hi$n m~t bang cua m9t can h9 c6 3 phong: phong khach, phong 
ngu va nha bep. Nh1n vao so do nay c6 the biet d- qc cac kfch th- &c cua tu'ng 
phong, cua cll'a ra vao, cU'a so cOng nh- kfch th- &c tong the cua can h9 ... 

0 
0 
<O 

2 

H NH 3.5 SO DOV TR M NG .Al~N AON GIAN 
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Con cJ h1nh 3.5 la so do V! trf cua ms1ng di$n don gian gom c6 1 bang dieu 
khien va 2 bong den, chi tiet cac phan tu' cua ms1ng di$n nh- sau: 

1. Nguon di$n (d- ang day dan den c6 ghi so I- c;mg day); 

2. Bang dieu khien; 

3. 0- ang day lien l9c (day dan di$n); 

4. Thiet bj di$n (b6ng den); 

3.3 VE S(j DO NGUYEN LY VA S(j DO NOi DAY 

3.3.1 Khai ni~m 

a. So do nguyen ly 

So do nguyen ly la lo9i so do tr1nh bay nguyen ly v;'.fln hanh cua m9ch di$n, 
m9ng di$n. N6 giai thfch, giup ng- ai th(J hieu biet SI/ v;'.fln hanh cua m9ch di$n, 
mc;rng di$n. N6i each khac, so do nguyen ly la dung cac ky hi$u di$n de bieu th! cac 
moi lien quan trong vi$c ket noi, v;'.fln hanh m9t h$ thong di$n hay m9t phan nao d6 
cua h$ thong di$n. 

So do nguyen ly d- (Jc phep bo trf theo m9t ph- ong each nao d6 de c6 the de 
dang ve ms1ch, de d9c, de phan tfch nhat. So do nguyen ly se d- (Jc ve dau tien khi 
tien hanh thiet ke m9t m9ch di$n, m9ng di$n. TU so do nay se tiep tl;Jc ve them cac 
so do khac (so do noi day, so do don tuyen ... ) neu can. 

So do nguyen ly c6 the d- (Jc bieu dien theo chieu ngang ho~c chieu d9c. Khi 
bieu dien theo chieu ngang th1 cac thanh phan lien tiep cua m9ch se d- (Jc ve theo 
thu ti/ tU' tren xuong d- 6i. Con neu bieu dien theo chieu d9c th1 theo thu ti/ tU' trai 
sang phai. 

b. So do noi day 

La lo9i so do dien ta ph- ong an di day Cl:J the cua m9ch di$n, m9ng di$n d- (Jc 
suy ra W so do nguyen ly. 

So do noi day c6 the ve d9c l;'.flp ho~c ket h(Jp tren so do vj trf. Ng- ai thi cong 
se d9c so do nay de lap rap dung v6i tinh than cua ng- ai thiet ke. Khi thiet ke so do 
noi day can chu y nhilng diem sau day: 

► Bang dieu khien phai d~t cJ noi kho rao, thoang mat, thu~n ti$n thao tac, phu 
h<Jp qui tr1nh cong ngh$ (chu y vj trf cU'a s6, cU'a cai, h- 6ng mcJ cU'a cai, cU'a lua, 
h- 6ng gi6 th6i. .. ). 
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► Day dan phai d- c;1C di t$p trung thanh tang C!,Jm, c~p theo t- crng hoif}c tran, 
khong d- c;1c keo ngang d9c tuy y. 

► Tren sd do cac diem noi nhau ve di$n phai d- c;Jc danh so giong nhau. 

► Tren ban ve cac d- crng day phai d- c;1c ve bang net cd ban, chi ve nhCfng 
d- crng day song song ho~c vuong g6c nhau. 

► Cau dao chfnh va cong td t6ng nen d~t cJ m9t ndi de nh1n thay nhat. 

► Phai llfa ch9n ph- dng an di day sao cho chieu dai day dan la ngan nhat. 

3.3.2 Vi d\l cua sd dO nguyen ly va sd dO n6i day 

a. Ve cac sd do dieu khien mang dien chteu sang 

Trong m9ng chieu sang, sd do m9ch d- c;1C the hi$n bang sd do nguyen ly, sd 
do noi day. Khi the hi$n tren m~t bang th- crng dung sd do ddn tuyen. Trong phan 
nay se xet m9t so m9ch cd ban the hi$n bang sd do nguyen ly va sd do noi day. 
Con sd do ddn tuyen se xet cJ phan sau. 

Vf du 3.1: M9ch gom 1 cau dao, 1 cau ch 1, 1 6 cam, 1 cong tac dieu khien 1 
den nung sang. 

Sd do nguyen ly nh- h1nh 3.6. Can cu vao sd do, ng- cri d9c se hieu d- {Jc 
nguyen tac ket noi cac thiet bl v&i nhau de m9ch v(m hanh dung nguyen ly. Bong 
thcri m9ch cOng cho biet cac thao tac v(m hanh va cac chuc nang bao v$ ... 

Con cJ sd do noi day h1nh 3.7, ng- cri d9c se biet d- c;1C ph- dng an di day Cl,J the 
cua m9ch di$n. Ngoai ra 'C0ng phan nao xac d!nh d- c;Jc vi trf lap d~t cac thiet bl, 
dong thcri con c6 cai nh1n t6ng the ve khoi I- c;5ng v~t t- hay ph- dng an thi cong. 

K 
£) 

CD cc ~~•--0----------
N --• --o u...------, oc 

H NH 3.6 sa 06 NGUYAN L M CH AIUU KHICJ-J 1 Act--J SQI A6T 

N 

I 
I 
I '----t-0 o+----' I 

I_ - - - - - - - -1 
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Vf du 3.2: M9ch gom 2 cau ch1, 1 6 cam, 1 c6ng tac dieu khiEin 2 den nung 
sang (c6 di$n ap giong nhau va bang v&i di$n ap nguon). So do nguyen ly va so do 
noi day nh- h1nh 3.8 va 3.9. 

Vf du 3.3: M9ch dieu khiEin den va chu6ng di$n. Khi an nut th1 chu6ng reo va 
den sang. So do nguyen ly va so do noi day nh- h1nh 3.10 va 3.11. 

Vf du 3.4: M9ch den dieu khiEin C1 2 noi (den cau thang). So do nguyen ly va so 
do noi day nh- h1nh 3.12 va 3.13. 

1D N 

1cc K 28 

2cc oc 

H NH 3.8 SO 80 NGUYAN L M CH 2 AON SQI A6T AIUU KHl<;:N CHUNG 

~--.....-----------------------N----+-------------.---------....... _..;..--

r 

I 
I _______ J 

H NH 3.9 SO 80 NOi DAY TRONG V Dl,J 3.2 

Khoa Di~n - Truong TCN KTCN Hung Vuong Page 72 



cc M 
....L-

8 
N 

CD 

H NH 3.10 so -06 NGUYAN L M CH AIuu KHIQN CHUANG AI~N c6 AON 

H NH 3.11 SO 80 NOi DAY TRONG V DV 3.4 

N 

8 

1K 2K 

H NH 3.12 SO 80 NGUYAN L M CH A.ON CAU THANG ~-------------------------------
N 

,- -
I 

I 
I 
I 
I 

I I 
I I 

'------' 
a :.:a s ; 1 c: : rn '. Rt. Ii • ;;, s KA , a XGI& eft:D I AAl&G 
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Vf du 3.5: M~ch den dieu khien a 3 ne1i (den chieu sang hanh lang). Se1 do 
nguyen ly va scJ do noi day nh- h1nh 3.14 va 3.15. 

N 

£) 
cc 

2K 

1K 3K 

H NH 3.14 SO 80 NGUYAN L M CH A6N CHIEU SANG HANH LANG 

~...,.._ ___________________________ _ 

N 

H NH 3.15 SO 80 NOi DAY M CH AON CHIEU SANG HANH LANG 

I I 

1_ - - ..:'":"" - I 

❖ Ma rc)ng: M~ch den dieu khien a nhieu ne1i: H9c sinh h! ve scJ do nguyen ly 
va scJ do noi day. 

GcJi y: TCf ccJ so la m~ch den dieu khien 2 ncJi, muon ma r9ng them 1 ncJi dieu 
khien th1 dung them 1 cong tac 4 clfc va ket noi t- ong ti/ nh- h1nh 3.20. 

Vf dtr Oieu khien 4 ncJi th1 dung 2 cong tac 3 clfc va 2 cong tac 4 clfc. dieu 
khien 5 noi th1 dung 2 cong tac 3 CIJC va 3 cong tac 4 CIJC ... 
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Vf du 3.6: M9ch den thCt tl_f (den nha kho). So do nguyen ly va so do noi day 
nh- h1nh 3.16 va 3.17. 

N--+------------------------+--~-----.a---

1+1 

1K 

H NH 3.16 SO -06 NGUYAN L M CH A.6N NHA KHO 

~--------------,---------------
N -1-.... -_-_____ - ----_-_-..... -:::========:::;• ,...-_-_-_-----_-_-_-..... -:::========::::----

r- I 

J: 
I 
I 

I - - - - .I 

I 
'- - - _,1 

Ll.f) 

Vf du 3.7: M9ch dieu khi~n den huynh quang va qu~t tran. So do nguyen ly va 
so do noi day nhJ-l Mr't~-117: ~(1>9i;:>AY M CH A.ON NHA KHO 

N 

1cc f) 

1K 

2cc Q 

HS 

H NH 3.18 SO -06 NGUYAN L AON HUYNH QUANG VA QU T TRAN 
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H NH 3.19 SO DO NOi DAY M CH A6N HUYNH QUANG VA QU T TRAN 
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I 
I - - - _I 

TR- 0NG CAO A NG NGHU 

Lcip: KHOA 

Ten: AON TT 1$: 1 :1 

Ng.ve: CA.LI THANG 
KT: 

~---.------------------------------N--t.=====:::;t::====:::::;t;:::=====:;t,:::====::::;t"-

I 
I L--- I 

L - - -
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TR- 0NG CAO A NG NGHU 

Lcip: 

Ten: 

Ng.ve: 

KT: 

AON 
NH.A KHO 

KHOA 

Tlle: 

So: 
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~ N-t====t=F==t=EE:::::====i:l:::::Jt::====:c=:r--

TR- ONG CAO A NG NGHU 

Ten: 
N .ve: 
KT: 

b. Ve cac sc:1 do dieu khil~n mang dien c6ng nghiep. 

CHUONG 
KHOA 

TTle:1:1 

So: 

8oi v&i m9ng di$n c6ng nghi$p, scJ do m9ch th- dng d- qc th~ hi$n d- di d9ng so 
do nguyen ly va so do noi day. Ngoai ra khi ket hqp v&i h$ thong cung cap di$n, so 
do m9ch cOng d- qc th~ hi$n bang scJ do dcJn tuyen. 

Vf du 3.8: M9ch dieu khi~n dao chieu d9ng co 3 pha bang cau dao 2 nga. So 
do nguyen ly va so do noi day nh- h1nh 3.20 va 3.21. 

0. DLJNG 

1. QUAYTHUON. 

A B C 

0 

2 

H NH 3.20 SO 06 NGUYAN L M CH AAO CHIUU 
AQNG ca 3 PHA BANG cAu DAO 2 NG6 
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A---------4.,.._ ____________________ _ 
B----~t-----11---------------------
c---------------------------

H NH 3.21 so DO NOi DAY M CH AAO CHIUU 
A()NG ca 3 PHA BANG cAu DAO 2 NGO 

Vf du 3.9: M«?ch khcJi d9ng Y - 11 d9ng ccJ 3 pha bang cau dao 2 nga. ScJ do 
nguyen ly va scJ do noi day nh- h1nh 3.22 va 3.23. 

A B C 

1CD 

.AKB 
~-LAM Vl~C 

DUNG 

____ J Y - KHOI .AQNG 

H NH 3.22 so DO NGUYAN L M CH KHOI A6NG Y - ~ 
A()NG ca 3 PHA BANG cAu DAO 2 NG6 
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A--------1,__ ___________________ _ 

B ..... -------.--1---------------------c------~1----------------------

H NH 3.23 so -06 NOi DAY M CH KHOI AQNG y - I:,. 

AQNG ca 3 PHA BANG cAu DAO 2 NGO 

Vf du 3.10: Msich dao chieu quay d9ng cc:5 1 pha (kieu di$n dung) bang cau 
dao 2 nga. Sc:5 do nguyen ly va sc:5 do noi day nh- h1nh 3.24 va 3.25. 

~ N N 

l I 
t=:::::::::\ 1CD 

a. Dung cau dao dao 1 pha b. Dung cau dao dao 3 pha 

H NH 3.24 so -06 NGUYAN L M cH AAo cH1uu AQNG ca 1 PHA BANG cAu DAO 2 NGO 
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~---------------------------N---------------------------

H NH 3.25 so -06 NOi DAY M CH A.Ao cH10u A<)NG 
ca 1 PHA BANG cAu DAO 2 NG6 

Vf du 3.11: M~ch mo may d9ng ccJ 3 pha qua cu9n khang bang cau dao. ScJ do 
nguyen ly va scJ do noi day nh- h1nh 3.26 va 3.27. 

A B C 

I I 'I 

CK 

1CD 

cc 

2CD 

H NH 3.26 so -06 NGUYAN L M CH MO MAY 
AQNG CO 3 PHA QUA CUQN KHANG BANG CAU DAO 
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A------------e----------------s--------------ai,-+----------------
C ----------.....,t-1--r;::-=-=-=-=-= -= -= -= -= -=-=-=-=-=-=-=-=-======~=-,-

H NH 3.27 S0 00 NOi DAY M CH MO' MAY 
A◊NGC03PHAQUACU◊NKHANGBtNGCAUDAO 

A ____ ,__ __________________ _ 

R-----.-1--------------------
r.------------------------

TR- ONG CAO A NG NGHO cAN THO 

Lap: DAO CHIEU KHOAAH;:N 
t------; 

Ten: QUAY DQNG C(j Ti le: 1:1 
1--------13 PHA BANG CAU . 
Ng.ve: 
1-----.....,DAO 
KT: 

So: 
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C 

D ..1..MT N 

1C 1 3 
5 7 R 

1A 4 

.J!IN T 
T 9 3 

4 

R 2 
R 

TR- ONG CAO A NG NGHU 

L6p: 
AAOCHIUU 

KHOA 

Ten: Tl 1$: 1 :1 

Ng.ve: QUAY .A.KB 3 
,;? 

So: 
KT: 

P~A RAN<; 

A---------+-----------------------s----------+-----------------------c---------+--+------------------------

TR- ONG CAO A NG NGHU CAN 

L6 : 

Ten: 

N .ve: 

MO MAY QUA KHOA 
QUA CUQN Tl le: 1 :1 

KHANG A.KB 3 So: 
KT: 
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A 
B 
C 

C 

1C 

-

-

r - - -

,! \ 1 

I J [ J I 
:/ 

' -
~ '\ 

\ \ ,\ 
~ 

5 

1 
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4 

6 

2 

R 

TR- ONG CAO A NG NGHU 

Lop: 

Ten: 
N .ve: 
KT: 

MO MAY QUA KHOA 
QUA CUQN Tl le: 

KHANG .A.KB So: 

--- ;-B ~ 
' .1 ' 
' ,l ' 

) 
) 

LK YI z 

' -TR- ONG CAO A NG NGHU 

Lop: ? , KHOA 
Ten: MO ~A y y Ti le: 
~----< Li AKB 3 1--~----1 

N .ve: DUA DKMI':? So: 
KT: 
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C 

~ 
5 

1C 3 RT 
6 R 

RT K 
7 

9 
1 4 

5 

AK 2 6 

R 

TR- O'NG CAO A NG NGH0 

Ldp: ? , KHOA 
M5' MAY y. Tl 1$: 1:1 

i------1/l. AKB 3 PH 
Ng.ve: 

Ten: 

KT: 

2C D 

5 

1C 

_RI_ 6 
~-----' )....._ ____ -4 

4 

R CL 

R 

TR- ONG CAO A NG NGH0 

Ld : ? , , KHOA 
Ten: MO MAY VA Tlle· 1·1 
i------1H6M06NG .. 
N .ve: • , 

unu,-.. Av~ ,. S6: 
KT: 
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3 5 R 

1RT 6 

,.___1.e.aRr::T--------1 
7 

2RT 

t------'2=.RT 1;....._ __ --1 

f+- 9 I 11 

6 

13 4 

5 
3 

15 

4 
2 

TR- ONG CAO A NG NGHU 

Lelp: 
MO MAY Ten: T' ,~ 

f-----l - I e: 0KB 3 PHA 1--~· --1 
Ng.ve: 

~nTn~ nA v S6: 
KT: 

KHOA 

3 5 R 

5 RTr fi ---------1 '-------.....L 

RTr 

7 9 

11 

4 

13 

15 

2 

TR- ONG CAO A NG NGHU 

Lei : 
=c::..:.._--l MO MAY 0KB 3 KHOA 
f-'-T=en=:-----lPHA ROTOR DA Tl le: 1 :1 

N .ve: QUON 
KT: 

S6: 
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3C 

D ~ 
~~T----------5 _ _________, 

1 R,~--------1 
7 

1 2A. 
5 13 

2 3A. 
15 

4A. 
2 

c. Ve cac sa do mach dien hi. 

6 

3C 

R 

+ 

2C 2C 

4 
CKO R 

TR- ONG CAO A NG NGHU 

L6p: 

Ten: 

Ng.ve: 

KT: 

? , KHOA 
_M_OMAY Tile:1:1 
OQNG Cd . 

MOT r.1-11(11 I S6: 

Sa do trong m9ch di$n tu' th- c)ng chi sU' di:Jng d9ng sa do nguyen ly la chfnh (sa 
do noi day gan nh- khong dung; a~ lap rap d- (;Jc m9ch ng- di ta sU' di:Jng sa do 
m9ch in). Trang ph9m vi tai li$u nay se gi6i thi$u m9t so m9ch di$n ta ca ban th~ 
hi$n bang sa do nguyen ly. 

Vf du 3.12: M9ch ch1nh I- u cau 1 pha c6 tl;l lQc. Sa do nguyen ly 3.28. 

01 
+ ~ --------------1~-----r-----

02 
+ 

TJ\I 

03 
N-------+-.,....._ ______ ------1a-----..------' 

04 

H NH 3.28 M CH CHiNH L- U CAU 1 PHA CO Tl,J LQC 
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Vf du 3.13: M9ch chTnh I- u sao 3 pha. So do nguyen ly 3.29. 

a 01 
A + 

B 

TAI 

C 
C 

03 

H NH 3.29 M CH CHINH L- U SAO 3 PHA 

Vf du 3.14: M9ch ch1nh I- u sao 3 pha. So do nguyen ly 3.30. 

A--------------------,+ 

B ____ _.,.. __ -91-----,r--.... 

TA.I 

C 

H NH 3.30 M CH CHINH L- U CAU 3 PHA 
Vf du 3.15: M9ch chTnh I- u c6 khong che sao 1 pha. So do nguyen ly 3.31. 

G1 

T1 

T2 

G2 
2 

C UJT 

, IFH NH 3 31 M CH Gtd!Nl;;l I - 11 G◊ KHQNG GHf §AQ 1 pt;jA ve M QH K GH $GR pflNG 11 IJ: 
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Vf du 3.16: M9ch ch1nh I- u c6 khong che cau 3 pha doi xCrng va kh6ng doi 
xCrng. Sd do nguyen ly 3.32. 

T1 
A -----1.---------....... -------, + 

T4 
G1 

G6 
T2 

B --~.,_..------18k----

TAI 

TS 
G2 

GS 

T3 
c---....------~ 

G3 
T6 

G4 

a. Cau 3 pha doi xCtng 

T1 
A-----------------------, + 

D4 
G1 

T2 

B --~.,_..------19k---+--.... 

DS 
G2 

T3 
c---....------~-+__J 

D6 
G3 

b. Cau 3 pha khong doi xCtng 

TAI 

H NH 3.32 M CH CHINH L- u c6 KHONG CHE CAU 3 PHA 
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Vf du 3.17: lJng d1;mg SCR dieu khign tai AC, DC. So do nguyen ly 3.33 . 

..---0--N ! ----------ili-F_F ~ 
D 

-=-E 

a. 8ieu khign den bang SCR 

___✓, 

K 
R1 

u 
<( 

I 

> VR 0 
N 
N 

D2 

R2 

b. 8ieu khi§n di;>ng CC1 v<?n nang bang SCR 

H NH 3.33 M CH U'NG Dl)NG SCR 

Vf du 3.18: lJng d1;mg Triac dieu khign tai. So do nguyen ly 3.34. 

£) 
2 0 

u 1 
<( 

T I D 
> 
0 
N 
N 

H NH 3.34 M CH UNG Dl)NG TRI C 
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Vf du 3.19: M«?ch 6n ap bu dung BJT. So do nguyen ly 3.35. 

~----------~Q1 _____ ,__ _____ + 

~ + 

MAU 

D/ CHUQN 

H NH 3.35 M CH AN AP BU DUNG BJT 

Vf du 3.20: M«?ch timer di$n tu' dung BJT. So do nguyen ly 3.36. 

~ 

H NH 3.36 M CH TIMER DUNG BJT 
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Vf du 3.21: M(>t vai Cfng d1:1ng khac cua BJT. Sd do nguyen ly 3.37.' 

D 

----11------~ Q 

C1 --~ 

C 

+ ---------'----_, +-------------' 

a. M?ch khuech d?i dung BJT b. Dieu khi~n role dung BJT va photo DIODE 

H NH 3.37 M CH lJNG Dl)NG TRANSISTOR (BJT) 

Vf du 3.22: M(>t vai Cfng d1:1ng cua vi m1?ch. Sd do nguyen ly 3.38. 

R1 RF 
U1 --,/\ "'--~ 

R2 
U2-~·"' ,~----

1 

Rn i 
Un•·-·-·- Nv'-·-·-; 

J_ 
+ 

a. M?ch c(>ng dao sil d1,mg OP - AMP b. FLIP - FLOP RS sll d1,mg 2 c6ng NANO 

+5V 

R1 
8 4 

7 3 

R2 6 555 
RA 

2 5 

Ic,_L c.I. 

C. M?ch dao d(>ng Sil d1,mg IC 555 d. M?ch khuech d?i kh6ng dao sll d1,mg OP - AMP 

H NH 3.38 MOT SA lJNG DUNG C-A VI M CH 
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3.4 VE so BO BON TUYEN 

3.4.1 Khai ni~m 

De m~ch di~n v~ hanh dung nguyen ly th:i phai dau day chfnh xac theo se1 d6 nguyen 
ly. Con muon the hi~n ph- ong an di day cv the thl phai dung sa d6 dau day ket hqp tren sa 
d6 vi trf. 

Nh- cac vf dv da xet: sa d6 noi day the hi~n chi tiet ph- ong an di day, each dau noi 
. cfing nh- the hi~n r5 so day dful trong tung tuyen ... Nh- ng nh- qc diem 16n nhat cu.a d~ng sa 
d6 nay la qua ntom ra, so' htr;mg ddy ddn chilm di¢n tich !(rn trong bdn ve (kh6ng con ch6 de 
the hi~n day du cac thiet bi) va slJ chi tiet nay d6i khi cfing kh6ng can thiet. 

De don gian hoa sa d6 noi day, ng- oi ta chi dung 1 ddy ddn de bieu dien m~ng di~n, 
m~ch di~n g9i la S(J d6 d(fn tuyen. 

- u diem cu.a sa d6 nay la so day dfui d- qc giam thieu den muc toi da nh- ng van the 
hi~n d- qc nguyen ly cfing nh- ph- ong an di day cu.ah~ thong. M~t khac, sa d6 don tuyen rat 
thu~ ti~n bieu dien tren sCi d6 m~t bang, se1 d6 yt trf... 

Phan 16n cac ban ve thiet ke h~ thong di~n, m~g di~n, m~ch di~n d6u d- qc the hi~n 
bang SCi d6 don tuyen ket hqp v6i sv giai thfch, minh h9a bang van ban ho~c cac SCi d6 
nguyen ly, SCi d6 noi day chi tiet (neu can). 

3.4.2 Nguyan t c thlfc hi~n 

De thvc hi~n hoan chinh m9t m~ng di~n, m~ch di~n bang sa d6 don tuyen, can tuan thu 
trlnh tv va cac nguyen tac sau day: . 

❖ Bu6'c 1: Can cu vao yeu cau va cac tieu chufu ky thu~t ve phac hc;rn sa d6 nguyen ly. 

❖ Bu6'c 2: Can cu vao m~t bang, d~c diem cu.a qui trlnh san xuat de xac dinh vi trf lap 
d~t cac thiet bi va ve sa d6 yt trf. 

❖ Bu6'c 3: Ch9n ph- ong an di day va ve phac h9a sa d6 noi day chi tiet. D6ng thoi d6 
xuat ph- ong an thi c6ng. 

❖ Bu6'c 4: Ve sCi d6 don tuyen theo cac nguyen tac sau: 

► Chi dung m9t day dful de the hi~n sa d6. 

► Su dvng cac ky di~n dung trong w d6 m~t bang. 

► So day dan cho tung do~ d- qc the hi~n bang cac g~ch xien song song (ho~c con 
s6) d~t tren tuyen d6 (hlnh 3.49). Di6u nay se thvc hi~n d-qc bang each kiem tra so day dan 
tung do~ tren SCi d6 noi day. 

► L~p bang thuyet minh: c6 the SU dvng ng6n ngu ho~c cac SCi d6 nguyen ly, hlnh 
cat, mat cat de minh hoa neu can. . . 
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.. 

5 
-~.4'----- 2 day _

7
.,,.,,77,.,,_z ____ 3 day 5 day 

sau 

H NH 3.39 BIQ'U DIUN s6 DAY DAN CHO TLJNG Ao N 

Hinh 3.40 la S0 do don tuyen cua m~ch di~n don gian. S<J do nay c6 th~ giai thich nh-

C 

a a 

H NH 3.40a H NH 3.40b 

H NH 3.40 MINH HQA SO A6 AON TUYEN 

❖ H nh 3.40a: 

- 0o9n ab c6 2 day nguon vao (pha va trung tfnh). 

- Bang di$n diflt sat t- ong ben phai c<?nh cU'a ra vao, gom: 1 cau ch1, 1 cong 
tac va o cam. 

- 809n be c6 2 day ra den (1 day ra tu' cong tac va day trung tfnh). 

❖ H nh 3.40b: 

- T- dng tlf h1nh 3.4Oa, nh- ng do<?n be c6 den 3 day ra den. 0ieu nay chLl'ng 
to m9ch con c6 phL:J tai phfa sau nen phat tuyen phai c6 them day pha 
ngoai 2 day giong nh- h1nh 3.4Oa cJ tren. 

A ~ ,._? ,._? .I' ~ 

3.5 NGUYEN TAC CHUYEN DOI CAC D~NG S(j BO 

3.5.1 Nguyan t c chung 

Qua khao sat cac phan da xet, de dang nh$n thay: 

► Sc:1 do nguyen ly la cc:1 ban, quan tr9ng nhat, n6 quyet dinh tfnh dung - sai 
cua m9ch di$n, m9ng di$n. 

► TU' sc:1 do nguyen ly ket hgp vai miflt bang, vi trf thiet bi se c6 d- gc sc:1 do noi 
day chi tiet. 
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► 0c1n gian h6a se1 do noi day chi tiet se la se1 do de1n tuyen. 

Can cu vao cac moi quan h$ cJ tren, c6 the d- a ra nguyen tac chuyen d6i qua 
l9i gill'a cac d9ng se1 do. 

Moi quan h$ nay c6 tfnh thu$n - ng- qc; · ap dl;lng cho ng- oi thiet ke va ng- oi 
thi cong d- qc the hi$n qua h1nh 3.41. 

so A6 MDT BANG 
soA6v TR 

Chuyc;sn dai thuon 
... - - - -► I ----- --------

I 
soA6 

I 
soA6 

NOi DAY - AON TUYEN 

.------, · Chuycsn dai ng- de I THI GANG 1-- - - - - - - - - - - - - - - - - - - - - - - _. - - - - ..: -

H NH 3.41 NGUYAN T c CHUY<;:N AAI cAc o NG so A6 

3.5.2 Dt;i tru v~t tu: 

THIET KE I 

Cong vi$c nay th- ong danh cho ng- oi thiet ke. Sau khi da tf nh toan, so sanh 
kinh te - ky thw)t de ch9n ph- e1ng an kha thi toi - u nhat; Ng- oi thiet ke se can cu 
vao se1 do de 1$p bang dlf tru v$t t- can thiet cho cong tr1nh. 

Khi dlf tru v$t t- c6 the. tang them (5 + 10)% so v&i so I- qng thlfc te doi v&i cac 
thiet bl de hong h6c ho~c tr- ong hqp - &c tfnh. 

L$p bang ke c6 d9ng nh- sau: 

Bang 3.1 

? 

AVT AON THANH STT CHI DANH - CH-NG SL GHI 
LO I GIA TIUN CHO 

... 
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Ghi chu: 

0 mL,.Jc ch1 danh thiet b[ phai neu r6 rang cac df;ic tf nh ky thu$t ccJ ban, can thiet 
c6 the neu ca xuat xu, nguon goc cua thiet b[. 

Vf dL,.J: 

- Cau ch1 h(>p 7A (khong ghi la cau ch1 chung chung). 

- Day di$n dcJn CADIVI 30/10 (khong ghi la day di$n dcJn chung chung) 

- CB 1 pha 3OA - LG (khong ghi la CB 3OA hof;ic CB 1 pha chung chung) 

3.5.3 V~ch phlio'ng an thi cong 

0ay la cong vi$c cua ng- oi thi cong. 0e lam tot vi$c nay, doi hoi ng- oi thg phai 
tuan thu m(>t so qui d\nh sau: 

- Nghien cuu th$t ky ban ve, khao sat c§n th$n hi$n tr- ong cong tac. 

- Ph- cJng an kha thi, thu$n ti$n, hgp ly nhat. 

- Ph- cJng an phai dam bao thi cong dung v&i tinh than cua ng- oi thiet ke. 

- 8am bao an toan cho ng- oi va thiet b[. 

- Nen tru tf nh cac finh huong phat sinh, de tranh bl d9ng trong qua tr1nh thljc 
hi$n. 

3.5.4 V dl;I t~ng he;fp 

a. Ve cac scJ do trong he thong cung cap dien 

Trong h$ thong cung cap di$n, hau het cac scJ do deu d- gc the hi$n bang scJ 
do dcJn tuyen. Trong m9t so tr- ong hgp can thiet th1 dung them scJ do nguyen ly. ScJ 
do noi day chi tiet va scJ do V[ trf ft d- gc dung. 

Vf du 3.23: Tr9m bien ap 22/O,4kV. ScJ do dcJn tuyen nh- h1nh 3.42 

Khoa Di~n - Truong TCN KTCN Hung Vlio'ng Page 96 



3 ~ 22kV 

1GB 

G -
kWh 

0 
TA.11 

BT 
22/0,4kV 

TA.12 

BU 

-
kWh 

0 

H NH 3.42 TR M BIEN AP 22/0,4kV 

-
kWh 

0 
TA.13 

Vf du 3.24: Tn?m bien ap 110/22kV, c6 dlf phong lien ket. Sd do ddn tuyen nh
h1nh 3.43 

3 ~ 110kV 

1DCLg ~3DCL 
1MC 2MC 

2DCL 3MC 4DCL 

5D~DCL 
1DN1_ ~DNA 

1BT 2BT 
110/22kV 110/22kV 

7FCO 
1FCO 3FCO 4FCO 6FCO 

H NH 3.43 TR M BIEN AP 22/0,4kV 
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Vf du 3.25: Trc;im bien ap xf nghi$p 22/6/0,4kV. Sc:1 do de1n tuyen nh- h1nh 3.44 

-
KVAr 

3MC 

M1 

4MC 

3 ~ 22kV 

-ilIIIEI-__L 

1BT 
22/6kV 

2BT 
6/0,4kV 

H NH 3.44 TR M BIEN AP X NGHIEP 22/6/0,4kV 
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Vf du 3.26: Tn?m bien ap phan phoi 110/22/0,4kV. Sd do ddn tuyen nh- h1nh 
3.45 

3 ~ 110kV 

1DCL 

·-·-·-· ·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· --~ 

KVAr 

3 ~ 22kV 

2BT 
22/0,4kV 

2CK 

3MC 

3 ~ 22kV 

3 ~ 0,4kV 

I 

I 

I 

I 

I 

I 

2BT 
22/0,4kV 

1BT 
110/22kV 

H NH 3.45 TR M BIEN AP PHAN PHOI 110/22/0,4kV 
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3CK 

4MC 

4BT 
22/0,4kV 

3 ~ 0,4kV 
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Vf du 3.27: Tr~m bien ap phan phoi 22/0,4kV theo sd do m9ch vong. Sd do 
ddn tuyen nh- h1nh 3.46 

-----------, 

1BT 
22/0,4kV 

I 
I 

3 ~ 22kV 

5BT 
22/0,4kV 

3 ~ 380V 

r---------
. 3 ~ 380V 

r--------------, 
I I 
I I 

2BT 
22/0,4kV 

I 
I 

I 

I 
I 

I 

3BT 
22/0,4kV 

3 ~ 380V 3 ~ 380V 

I 
I 

I 
I 

I 
I 

I 

1 
I 

I 

H NH 3.46 TR M BIEN AP PHAN PHOI M CH V0NG 22/0,4kV 
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4BT 
22/0,4kV 

4MC 

3 ~ 380V 
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c:c 

Vf du 3.28: Sd do cung cap c'.fi~n dung trong giai tfch m~mg. Sd do ddn tuyen 
nh- h1nh 3.4 7 

BUS1. BUS2 

1MC 14MC 

13MC 15MC 

3MC 12MC 

Z23 

Z14 

Z34 

4MC SMC 9MC 11MC 

BUS4b BUS4a BUS3 

6MC 

5MC 7MC 10MC 

H NH 3.47 sa A6 CUNG COP Al~N DUNG TRONG GIA.IT CH M NG 

b. Chuy~n d6i cac dang sd do dien. 
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Vf du 3.29: Chuy~n cac sc:1 do noi day chi tiet d cac vf dt;1 3.1 den 3.7 sang sc:1 
do de1n tuyen. Sc:1 do de1n tuyen nh- hlnh 3.48 den 3.54 

~;N 

4 

r H NH 3.48 SO -06 AON TUYEN TRONG V Dl,J 3.1 

H NH 3.49 SO -06 AON TUYEN TRONG V Dl,J 3.2 

~;N 

H NH 3.50 SO -06 AON TUYEN TRONG V Dl,J 3.3 
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~;N 

H NH 3.51 SO 06 AON TUYEN M CH A6N CAU THANG 

~;N 

H NH 3.52 SO 06 AON TUYEN M CH AON HANH LANG 

~;N 

H NH 3.53 SO 06 AON TUYEN M CH AON NHA KHO 
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tiet. 

~;N 

H NH 3.54 so 06 AON TUYEN M CH A(l\J Hl.JYNH QUANG VA QU T TRAN 

Vf du 3.30: Chuy~n sc:1 do dc:1n tuyen trong h1nh 3.55 sang sc:1 do noi day chi 

B1 

61 03 
62 

Chu thfch: 

Bang B1: CB t6ng, 2CC, 1 6 cam, 2 cong tac dieu khi§n den 01, 02 

Bang B2: 1 CC, 1 6 cam, 1 cong tac dieu khi§n den 03. 

H NH 3.55 so A6 AON TUYEN M NG All~N SINH HO T 

Vf du 3.31: Sc:1 do vj trf cua m9t can h9 nh- h1nh 3.56. Hay thljc hi$n: 

- Ve sc:1 do cung cap di$n cho can h9 d6; 

- Thuyet minh ph- c:1ng an di day; 

B2 

- L$p bang dlf tru v$t t- . Biet cac kfch th- ac cua can h9 la: chieu dai: 12m; 
chieu r9ng: 4,8m; chieu cao ta la-phong xuong nen la 4m; hang ba dai 2,5m. 
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I 
I ® cxc::) 

8---------~~~====::'.J 
H NH 3.56 sa 06 V TR C-A MQT CON HQ 

Vf du 3.3.2: M{;'>t phong h9c c6 kfch th- &c (8x8)m; chieu cao 4m. So do v! trf 
nh- h1nh 3.57. Hay thlfc hi$n: 

- Ve sei do cung cap di$n cho can h9 d6. 

- Thuyet minh ph- Cing an di day; 

- L$p bang dlf tru v$t t- . 

Cila tr- cic 

c::=::J c::=::J c::=::J 
c::=::J -===i c::=::J 

cxc::) cxc::) 

c::=::J -==:I c::=::J 
c::=::J -===i c::=::J 

cxc::) cxc::) 

c::=::J c::::J c::=::J 
c::=::J -==:I -==:I 

Cila sau 

H NH 3.57 sa 06 V TR C-A MQT PHONG HQC 
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11. £)en huynh quang Bo 
40W, 220V (1,2m) 

12. Oen huynh quang Bo 
20W, 220V (0,6m) 

13. Oen ngu 5W, 220V B9 

14. CB 220V, 30A Cai 

15. CB220V, 20A 

16. Gau ch1 250V, 7 A Cai 

17. Cong tac 250V, 7 A Cai 

18. A cam nhieu 16 Cai 

19. Chuong di~n 220V Cai 

20. Nut an chuong Cai 

21. Qut?t tran 220V, 120W Bo 
+ H9p so 

Giai v du 3.32 

r---------1r----r----
~-....--.-________,______,..........____,_~ 

I II : I 
I I I I 

'. Ill \\11(1 · 
I 61 62 63 Q2 Q1 I I A4 As As : I A1 
I A.7 AB A.9 Q4 Q3 I I I I o 
._ _________ J L---- L----

B1 VA. B3 B2 B4 

04 

02 05;07 

01 04 

01 CB t6ng 

02 

08 

07 

03 

01 

01 

03 

saA6AaN 

,~ , 3 Ag As A 7 
al . 

6 

8 
Q4 Q3 

TR- ONG CAO A NG NGHU 

Lcjp: ~ - KHOA 
M NG All~N T1 le: 1 :1 Ten: 

1---------l PHElNG HQC . 
Ng.ve: 

So: 
KT: 
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❖ Thuyet minh: 

► Trt,Jc chfnh sll' dyng day ddn 30/10 (ho~c cap M6); lay tu sau 
CB t6ng d~t t.~i B 1. Day ra den, qu9t sll' dyng day d6i 24 (ho~c 
cap M1.5). 

► 0- ong day d-c;ic di n6i trong ong d'?P (20x30) va (10x20) tren 
tran vat- crng CJ cac V! trf t- _cJng Ctng. Ong d- c;/C co dinh bang vft 
va tac ke nhlfa 2cm. 

► Cac den, qu9t lap vao tran nha CJ Y! trf t- dng Ctng. 

► Cac bang dieu khign d~t CJ d9 cao (1,4 - 1,6)m tfnh tunen nha. 

► V~t t- can thiet d- c;ic dlf tru trong bang 3.3. 

II. Bang 3.3 

? 

AVT AON THANH STT CHI DANH - CH-NG SL 
LO I GIA 

? 

TIUN 

1. Day di$n dcm 30/1 o m 70 

2. Day di$n doi 24 m 120 

3. 
,._r A' 

10 Ong d~p (1 Ox20) Ong 

4. 
,._, ,._, 

08 Ong d~p (20x30) Ong 

5. Bang nhlfa (25x30) va Cai 02 + 
(10x15) 02 

6. Vft 2cm Boe 03 

7. Vft 1,5cm va 3,5cm B9c 01 + 
01 

8. Tac ke nhlJa 3mm Boe 10 

9. Tac ke nhlJa 4mm Boe 03 

10. Bang keo di$n Cu6n 05 

11. 0en huynh quang Bo 18 
40W, 220V (1,2m) 

12. CB 220V, 30A Cai 01 

13. Cau ch1 250V, 7A Cai 14 

14. Cong tac 250V, 7 A Cai 10 

15. A cam nhieu lo Cai 01 
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Nhanh vao 
cac day den 
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16.1 Qu~t tr~n _ 220V, I 
120W + H9p so 

B6 04 

A. '? ' ' A 

CAU HOI VA BAI T~P 

3.1 Neu SL/ khac nhau va moi lien h$ giCta cac dc;ing so do dung trong ve di$n? 

3.2 Neu tam quan tr9ng va y nghTa cua so do nguyen ly? 

3.3 Neu tam quan tr9ng va y nghTa cua so do noi day? 

3.4 Neu cac yeu cau khi vc;ich m(>t ph- ong an di day chi tiet cho m(>t cong tr1nh 
di$n? 

3.5 Neu tr1nh ti/ va nguyen tac khi chuyen tu so do noi day chi tiet sang so do don 
tuyen? 

3.6 Phan tfch cac yeu cau can thiet cho vi$c d9c ban ve di$n ph1:1c v1:1 cong tac thi 
cong? 

3.7 Mc;ich gom 2 cau ch1, 1 6 cam, 2 cong tac dieu khien 3 den nung sang (c6 di$n 
ap giong nhau va bang vdi di$n ap nguon). Hay ve so do nguyen ly, so do noi 
day va so do don tuyen cho mc;ich di$n tren. 

3.8 Mc;ich chuong g9i den nhieu noi va tu nhieu noi g9i den d- <;Jc bo trf nh- h1nh 
3.59. Hay hoan ch1nh so do nguyen ly; ve so do noi day va so do don tuyen. 

~ ~1C£> N 

1cc 
EJ 

1M 
~2C£> -'-0 0 

2M ~3C£> 

-'-0 0 

2cc 
EJ 

~ ~ 4C£> 
0 0 

4M 

-'-0 0 

H NH 3.59 SO 80 NGUYAN L M CH AIUU KHION CHUANG GOI NHIUU NOi 
vA NH Ou NOi GQI A~N · 

3.9 D9ng so do khac cua den cau thang d- qc bo trf nh- h1nh 3.60. Hay hoan ch1nh 
so do nguyen ly; ve so do noi day va so do don tuyen. 
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N N 

1cc 
EJ ~ 

0 

1K 

0 

~ 
2K 

2cc 
EJ 

. H NH 3.60 so £)0 NGUYAN L M CH A6N CAU THANG 

3.10 M9ch den dieu khi~n a 4 nc:1i ( den chieu sang hanh lang) d- qc bo trf nh- h1nh 
3.61. Hay hoan ch1nh sc:1 do nguyen ly; ve sc:1 do noi day va sc:1 do dc:1n tuyen. 

~ N 

cc 
E::3 ~ 0 

0 

~ 
1K 4K 

H NH 3.61 SO 80 NGUYAN L M CH A6N AIUU KHIQN 6 4 NOi 

3.11 M9ch den sang luan phien va den sang to, sang md d- qc bo trf nh- h1nh 3.62: 

► 2K: b$c ve 1: den 18 sang; b$c ve 2: den 28 sang; 

► 4K: b$c ve a: den 38 va 48 sang md; b$c ve b: den 48 sang to; 

Hay hoan ch1nh sc:1 do nguyen ly; ve sc:1 do noi day va sc:1 do dc:1n tuyen. 
N 

1cc 
E::3 ~ 

1K 

1 
0 

~2K 
0 
2 

a 2cc o 
E::3 ✓~4K 

3K b 

1£) 

® 
2£) 

® 
3£) 4£) 

® ® 

H NH 3.62 so 86 NGUYAN L M CH A6N sANG LUAN PHIAN vA A6N sANG TO sANG MO 
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3.12 M9ch dieu khi~n d9ng cd d- <;Jc b6 trf nh- h1nh 3.63 Biet 81 dao chieu quay; 
82 chi quay 1 chieu. Hay hoan chinh sd do nguyen ly va sd do n6i day. 

A B C 
• • • 

,o \0 \0 

\ \ ·~ 
0 0 0 

H NH 3.63 AIUU KHI~ AQNG ca 3 PHA 

3.13 M9ch dieu khi~n d9ng cd d- <;Jc b6 trf nh- h1nh 3.64 Biet 81 dao chieu quay; 
82 mo may Y - .-'.1. Hay hoan chinh sd do nguyen ly va sd do n6i day. 

A B C • • • 

l J l ~ ~ ~ 
,o \0 \0 

\ \ \ 
0 0 0 

A.2 ~ ~ ~ 2CD 0 0 0 

j 
o\ 

j 
o\ 

j 
o\ 

H NH 3.64 AIUU KHI~ AQNG ca 3 PHA 
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3.14 M1?ch dao chieu quay d9ng cc:1 1 pha (ki§u n9i tre1) d- <;Jc bo trf bang cau dao 2 
nga c6 sc:1 do nguyen ly nh- h1nh 3.65. Hay ve sd do noi day chi tiet. 

H NH 3.65 sa 06 NGUYAN L M CH AAO CHIUU 
AQNG ca 1 PHA BANG cAu DAO 2 NG6 

3'.15 M9t can h9 c6 3 phong; su dl}ng cac thiet b! sau: 

- Phong khach: 1 den huynh quang 40W, 1 qu1?t treo t- cJng, 1 chuong di$n va 
cac thiet b! am thanh. 

- Phong ngu: 1 den huynh quang 40W, 1 den ngu, 1 qu1?t treo t- cJng, 1 b9 
may vi tfnh d§ ban, 1 ban ui di$n. 

- Bep va nha v$ sinh: 1 den huynh quang 40W, 1 den huynh quang 20W 
(trong toilett) 1 tu l1?nh, noi cdm di$n. 

Hay ve sc:1 do cung cap di$n cho can h(> tren va thuyet minh. ph- dng an. 

3.16 Ve sd do nguyen ly va sd do noi day chi tiet cho m1?ch di$n c6 sd do ddn tuyen 
nh- h1nh 3.66. 

~;N 

H NH 3.66 sa A6 AON TUYEN M CH Al~N BAI TOP 3.16 
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3.17 Ve sd do nguyen ly va sd do noi day chi tiet cho m9ch di$n c6 sd do ddn tuyen 
nh- hlnh 3.67. 

H NH 3.67 SO 06 AON TUYEN M CH Al~N BAI TOP 3.17 

3.18 Ve sd do nguyen ly va sd do noi day chi tiet cho m9ch di$n c6 sd do ddn tuyen 
nh- hlnh 3.68. 

H NH 3.68 so 06 AON TUYEN M CH Al~N BAI TOP 3.18 

3.19 Ve sd do nguyen ly va sd do noi day chi tiet cho m9ch di$n c6 sd do ddn tuyen 
nh- hlnh 3.69. 

H NH 3.69 SO 06 AON TUYEN M CH Al~N BAI TOP 3.19 
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3.20 M~t bang cua m9t tr- c:Jng h9c nh- h1nh 3.70. Hay ve sc:5 do cung cap di$n cho 
cac khu vlfc cua tr- ang va thuyet minh ph- c5ng an di day. 

K TUC xA G1 (4 TANG) 

NH.A THI 
Aou THE THAO 

(2 TANG) 

x. ONG THI/C H.ANH D 
(2 TANG) 

X- ONG THl,fC 
H.ANH E 
(2 TANG) 

KHU 
PHBNG 

HQC 
C 

(4 TANG) 

KHU H.ANH CH NH (3 TANG) 

K TUC xA G2 (4 TANG) 

X- ONG THI/C H.ANH F 
(2 TANG) 

KHU 
PHBNG 

HQC 
B 

(4 TANG) 

KHU PHBNG HQC A (3 TANG) 

> 
0 
co 
C") 

I 

l 
H NH 3.70 MDT BANG TR- ONG HQC 

C") 
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- HUONG DAN VE DieN (MG), Dt! an Giao dL:Jc Ky thu~t va D9y nghe. 
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- Giao tr1nh Ve diE}n, Le Cong Thanh, Tr- ang 89i h9c S- . ph9m Ky thu~t TP. HCM 
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- Tieu chugn nha n- 6c: Ky hi$u di$n; Ky hi$u xay dlfng. 

- Gae t9p chf ve di$n, gi6i thi$u san phgm cua cac nha san xuat trong, ngoai n- 6c 
hi$n c6 tren thi tr- ang. 
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