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BAI MO PAU: KHAI QUAT VE VE PIEN
1. Khai quat chung vé ban vé dién

Ban vé dién |a mét trong nhivng phan khéng thé thiéu trong hoat déng nghé
nghiép cla nganh dién néi chung va ctia ngwdi tho dién cdng nghiép ndi riéng. Dé
thwe hién dwoc mét ban vé thi khéng thé bd qua cac céng cu ciing nhw nhirng qui
wéc mang tinh qui pham clia nganh nghé.

Day la tién dé tbi can thiét cho viéc tiép thu, thwc hién cac ban vé theo nhirng
tiéu chuan hién hanh.

V& dién la mét trong nhiing moé dun co s thudéc nhém nghé dién — dién ti dan
dung va céng nghiép. Mé dun nay c6 y nghia bé trg can thiét cho cac mé dun/ mén
hoc chuyén mén khac. Sau khi hoc tap mé dun nay, hoc vién c6 du kién thiic co sd
dé doc, phan tich va thuc hién cac ban vé&, so db dién chuyén nganh dé hoc tap tiép
cac mé dun/ mén hoc chuyén mén nhu: May dién, Cung cép dién, Ky thuat Iap dat
dién, Trang bi dién 1, Trang bi dién 2...

M6 dun nay phai dudc hoc ngay G hoc ky dau tién song song véi cac mé dun
Dién ky thuat, An toan lao déng...

Hoc xong mé dun nay, hoc vién ¢ nang luc:

e V& va nhan dang dudc cac ky hiéu dién, cac ky hiéu mat bang xay dung trén
ban vé dién theo TCVN va Tiéu chuin Qudc té (IEC).

e Thuc hién ban vé dién theo tiéu chuan Viét Nam va tiéu chudn Quéc té.

e V&, doc dudc cac ban vé dién chiéu sang; ban vé lap dat dién; cung cap
dién; sa d6 mach dién tur ...

e Phan tich dudc cac ban vé dién dé thi céng ding nhu thiét ké.

e Du tri dudc khéi lugng vat tu can thiét phuc vu qua trinh thi cong.

e DPé ra phuong an thi cong phl hop, thi cdng dung vdi thiét ké ky thuét.

2.1. Vat liéu dung cu vé
a. Giay vé:

Trong vé dién thuéng st dung céac loai gidy vé sau day:

- Gi4y va tinh.

- Gidy béng mo.

- Gidy ké 6 li.

b. But chi:

H: loai clrng: twv 1H, 2H, 3H ... dén 9H. Loai nay thwong dung dé& vé nhirng
dwdng cb yéu cau db sac nét cao.

HB: loai c6 d¢ cirng trung binh, loai nay thuwdong str dung do do cirng vira phai va
tao dwoc d6 dam can thiét cho nét vé.

B: loai mém: tir 1B, 2B, 3B ... dén 9B. Loai nay thuwong ding dé vé nhirng dwong
c6 yéu cau d6 dam cao. Khi st dung lwu y dé tranh bui chi lam ban ban vé.
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c. Thuworc vé:

Trong vé dién, str dung cac loai thuwdc sau day:

Thwéc dep: Dai (30+50) cm, dung dé& ké nhirng doan thang (hinh 1.1a).

Thwée chiv T: Dung dé xac dinh cac diém thang hang, hay khoang cach nhét

dinh nao dé theo dweng chuan co truée (hinh 1.1b).

Thwée rap tron: Dung vé nhanh cac dwdng tron, cung tron khi khéng quan tam

l&m vé kich thwéc clia dwerng tron, cung tron d6 (hinh 1.1c¢).

Eke: Dung dé xac dinh cac diém vudng goc, song song (hinh 1.1d).

a. Thudce dep

b. Thwéc chkr T

c. Thwdce rap tron
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HINH 1.1: CAC LOA(Ij"I'IIE-IllfJ?OC DUNG TRONG VE PIEN
d. Cac céng cu khac:
Compa, tay, khan lau, bang dinh...
2.2. Khé giay
Twong tw nhw vé ky thuat, vé dién ciing thweng st dung cac khd gidy sau:
- Khd AO: c6 kich thwéc 841x1189.
- Khé A1: co kich thuwédc 594x841.
- Khd A2: c6 kich thudc 420x594.
- Khd A3: c6 kich thudc 297x420.
- Khé A4: c6 kich thuwéc 210x297.
Tw khé gidy AO co thé chia ra cac khé gidy A1, A2... nhw hinh 1.2.

A

A A

841

1189

A
v

HINH 1.2: QUAN HE CAC KHO GIAY
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2.3. Khung tén
a. Vijtri khung tén trong ban vé

Khung tén trong ban vé dwoc dat & géc phai, phia dwdi ctia ban vé nhw hinh 1.3.

Lo

25

KHUNG TEN

n

HINH 1.3: VI TRi KHUNG TEN TRONG BAN VE

b. Thanh phan va kich thwéc khung tén

Khung tén trong ban vé dién co 2 tiéu chudn khac nhau tng véi cac khd gidy nhw
sau:

- Pbi v&i khd gidy A2, A3, A4: Noi dung va kich thwéc khung tén nhw hinh 1.4.
- Pbi v&i khd gidy A1, AO: N&i dung va kich thwéc khung tén nhw hinh 1.5.
c. Chir viét trong khung tén
Chir viét trong khung tén dwoc qui wéc nhw sau:
- Tén trworng: Chir IN HOA h = 5mm (h la chiéu cao cla chi¥).
- Tén khoa: Chir IN HOA h =2,5mm.
- Tén ban v&: Chi¥ IN HOA h = (7 — 10)mm.
- Cac muc con lai: co thé sir dung chir hoa hoac chir thworng h = 2,5mm.
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= TRUONG CAO PANG NGHE BAK LAK
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HINH 1.4: NOI DUNG VA KiCH THUOC KHUNG TEN DUNG
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HINH 1.5: NOI DUNG’VA KNiCH ]'HU’O’C KHUNG TEN DUNG CHO
BAN VE KHO GIAY A1, A0

2.4. Chir viét trong ban vé dién
Chir viet trong ban vé dién dwoc qui wéc nhw sau:
- C6 thé viét dirng hay viét nghiéng 75°.
- Chiéu cao khé chir h = 14; 10; 7; 3,5; 2,5 (mm).
- Chiéu cao:
+ Chir hoa = h;
+ Ch» thworng cé nét sb (h, g, b, I...) = h;

+ Chir thwerng khdng cé nét sé (a,e,m...) = gh;

+ Chiéu rong:
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+ Chi¥ hoa va sb = gh;

+ Ngoai trr A, M = gh;sc‘ﬂ = %h;wz gh,.]:

BN

h1=1h;
7
a4
+ Chir thwong = 7h,
+ Ngoai trir w,m = h: chiv j, I, r = gh;

+ B& rong nét chiv, s6 = = h;

~N |

2.5. Dwong nét
Trong vé dién thwong st dung cac dang dwong nét sau (bang 1.1):
2.6. Cach ghi kich thwéec.
Thanh phan ghi kich thuwdc:
- Pudng gidng kich thwéc: vé bang nét lién manh va vuéng goc véi dudng
bao.
- Puwdng ghi kich thwée: vé bang nét lién manh va song song véi dwdng bao,
cach dwdng bao twr 7-10mm.

- Mii t&én: ndm trén dwéng ghi kich thwdc, dau mii tén cham sat vao dwdng
giong, mii tén phai nhon va thon.

Bang 1.1
TT Loai dwédng nét M6 ta Tiéu chuan
1 Nét co ban (nét lign o b =(0,2-0,5)mm
PN \i
dam) 1
X ‘—' b
2 Nét lien manh Oy bl = 3
P b
3 Nétdwt | o o __2 Oy bl=—
0 2
4 Nét chdm gach manh L - bl = b
of 3
c o 1=
5 Nét cham gach dam o QX_ . bl=b
6 Nét lwon song w bl = %
| N

QUI TAC VE : Khi hai nét vé trung nhau, thi tw wu tién :

v' Nét lién dam : canh thay, dwdng bao thay.
v' Nét dit : canh khuat, dwéng bao khuét.
v' Nét chdm gach : dwong truc, dwdng tam.
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v Néu nét dirt va nét lién dam thang hang thi ché ndi tiép vé hé. Trwdng hop
khac néu cac nét vé cat nhau thi cham nhau.
Cach ghi kich thuéce:

- Trén ban vé kich thwdc chi dwoc ghi mét lan.

- Boi v6i hinh vé bé, thiéu chd dé ghi kich thudc cho phép kéo dai dwong ghi
kich thwdc, con so kich thwédc ghi & bén phai, mii tén co6 thé vé bén ngoai.

_- Con sb kich thuéc: Ghi doc theo dwong kinh hwéc va & khoang gitra, con sb
nam trén dwdng kinh thwéc va cach mét doan khoang 1.5mm.

- Bbi v&i cac goc cod thé ndm ngang.

- P& ghi kich thwé'c mot géc hay méot cung, Pudng ghi kich thwdc 1a mét cung
tron.

- Pwdng tron: Truwdc con sb kich thuwédc ghi thém dau o.
- Cung tron: trwée con sbé kich thwde ghi chiv R.

Lwu y chung:
- Sb ghi d6 1&n khéng phu thudc vao dé 1én cda hinh vé.

- Pon vj chiéu dai: tinh bang mm, khéng can ghi thém don vi trén hinh vé (tr
trrong hop str dung don vi khac qui wéc thi phai ghi thém).

- Pon vi chiéu goc: tinh bang do (°).
2.7. Ty 16 ban vé

- Tilé thu nho: 1/2, 1/3,....1/100,...

- Tilé nguyén: 1/1

- Tilé phong to: 2/1, 3/1,.... 100/1,..
2.8. Cach gap ban vé

Céc ban vé khi thwc hién xong, can phal gép lai dwa vao tap hé so lwu triv dé
thuan tién cho viéc quan ly va st dung.
Cac ban vé lon hon A4, can gap vé khd gidy nay dé thuan tién lwu triv, di chuyén

dén cong trwong... Khi gap phai dua khung tén ra ngoai dé khi st dung khéng bi
liing ting va khéng méat théi gian dé tim kiém.

Trang 9



TRUONG CAO PANG NGHE PAK LAK
BAI 1: CAC TIEU CHUAN CUA BAN VE PIEN

Hién nay c6 rat nhiéu tiéu chuan vé dién khac nhau nhu: tiéu chuan Quéc té, tiéu
chudn Chau Au, tiéu chudn Nhat Ban, tiéu chudn Lién X6 (ci), tiéu chudn Viét
Nam... Ngoai ra con c6 cac tiéu chudn riéng cda tirng hang, tirng nha san xuét,
phan phéi san pham.

Nhin chung cac tiéu chuan nay khéng khac nhau nhiéu, cac Ky hiéu dién dwoc sty
dung gan giong nhau, chi khac nhau phan Ién & ky tw di kem (tiéng Anh, Phap, Nga,
Viét...).

Trong ndi dung tai liéu nay sé gidi thiéu trong tam la ky hiéu dién theo tiéu chuén
Viét Nam va cé doi chiéu, so sanh véi tiéu chuan Quoc té & mot so6 dang mach.

1.1. Tiéu chuan Viét Nam (TCVN)

Cég: ky hi§u dién dwoc ap dung theo TCVN 1613 — 75 dén 1639 — 75, céc’ky hiéu
mat bang thé hién theo TCVN 185 — 74. Theo TCVN ban vé thuwong dugc :thé hién &
dang so do theo hang ngang va cac ky tw di kem ludn la cac ky tw viét tat tlr thuat
nglr tieng Viét (hinh 1.6).

K1 K2 D1
S —— S
K3 b2

oc
AN
N4
HINH 1.6: SO DO PIEN THE HIEN THEO TIEU CHUAN VIET NAM
Cha thich:
CD: Céau dao; CC: Cau chi; K: Céng tac;
D: bén; OC: O cam dién;

1.2. Tiéu chuan Quéc té (IEC)
Trong IEC, ky tw di kém theo ky hiéu dién thuwong ding la ky tw viét tat tiv thuat
ng tieng Anh va so do thwdng dwoc thé hién theo cbt doc (hinh 1.7)

Chu thich:
SW (source switch): Cau dao; F (fuse): Cau chi;
S (Switch): Céng tac; L (Lamp; Load): Bén
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F
N &=—0
SwW o) S1
D
o
©) s2

L1 (EP L2

HINH 1.7: SO DO BIEN THE HIEN THEO TIEU CHUAN QUOC TE

CAU HOI CUNG CO BAI HOC

1. Néu céng dung va mé ta cach st dung cac loai dung cu can thiét cho viéc thuc
hién ban vé dién.

2. Néu kich thwdc cac khd gidy vé A3 va A4?

3. Gidy vé khd A0 thi c6 thé chia ra duwoc bao nhiéu gidy vé co khd A1, A2, A3, A4?

4. Cho biét kich thudrc va néi dung ctia khung tén dwoc dung trong ban vé khd A3, A4?

5. Cho biét kich thudc va ndi dung clia khung tén dwoc dung trong ban vé khd A0, A1?

6. Cho biét qui wéc vé chiy viét dung trong ban vé dién?

7. Trong ban vé dién cé may loai dworng nét? Dac diém cla tirng dworng nét?

8. Cho biét cach ghi kich thwéc dbi véi doan thang, dwdng cong trong ban vé
dién?

9. Can phong ¢6 kich thuwdc (4x12)m. Hay vé va biéu dién cac cach ghi con sb
kich thwérc cho can phong trén.

_10. Cho biét si khac nhau co ban ctia TCVN va IEC? Mudn chuyén dbi ban vé
bieu dién theo TCVN sang IEC dwgc khong? Néu dwoc, cho biét trinh tw thwe hién?

Bai thuwc tap
Thwe hién vé lai ban vé sau day (hinh 1.8) trén khé giay A4 dirng c6

1. Khung tén.
2. Bang ké thiét bj.
3. V& va bb tri so db hop ly.
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4. Ghi chu thich trén ban vé

A )
|

B

C A «

0

e L S - W W WY e S e W e fe S8 M e G G GED e S M S S S e e e e Ml mAS S SED L ML L S M W Sy vEN W e T

ARty

_\ K23 L K13 k(

Hinh 1.8: Mach diéu khién ddng co réto 16ng séc qua 2 cap tdc dd kiéu
AIYY
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BAI 2: VE CAC KY HIEU QUI UOC DUNG TRONG
BAN VE DIEN

Gi&i thiéu

Trong ban V&, tat ca cac thiét b, khi cu dién déu dwoc thé hién dwoi dang nhirng
ky hiéu qui wéc (theo mét tiéu chuan nao dd). Viéc nam bat, van dung va khai thac
chinh xac cac ky hiéu dé hoan thanh mét ban vé la yéu cau co ban, t6i thieu mang
tinh tién quyét doi véoi ngudi tho cling nhw can bd ky thuat cong tac trong nganh
dién - dién tcr.

Pé lam duoc diéu do thi viéc nhan dang, tim hiéu, vé chinh xac cac ky hiéu qui
woc la mpt yéu cau trong tam. No la tién dé cho viéc phan tich, tiép thu va thyc hién
cac so do mach dién, dién t&r dan dung va céng nghiép.

Muc tiéu thwc hién:

V& cac ky hiéu nhw: ky hiéu mat bang, ky hiéu dién, ky hiéu dién ti... theo qui
wé&c da hoc.

Phan bjét cac dang ky h‘iéu khi du;c_yc thé hién trén nhirng dang so dé khac nhau
nhw: so d6 nguyén ly, so d6 don tuyén...theo cac ky hiéu qui wéc da hoc.

No6i dung chinh:
V& céac ky hiéu phong éc va mat bang xay duwng.

V& cac ky hiéu chiéu sang dién, dién cong nghiép, cung cap dién, dién tir trong
cac dang so do khac nhau.

1. Vé cac ky hiéu phong 6¢ va mat bang xay dwng

Cac chi tiét clia mot can phong, mot mat bang xay dwng thuwéng dung trong vé
dién dwoc thé hién trong bang 2.1.

BANG 2.1
STT Tén goi Ky hiéu Ghi chd
5
1. Twdng nha 4
i S
_T_

o] Y
2. Ctra ra vao 1 canh / <5—\/I_if
&
3. Ctra ra vao 2 canh Aj E\/\F

4. | Ctra gép, clra kéo S PPN -
5. Ctlra lua 1 canh, 2 canh T3 . ¢ F
6. Ctra s6 don khdng mé T F— %

Trang 13



TRUONG CAO PANG NGHE PAK LAK

7. Clra sb kép khong mé = ]
O~
8 Clra s6 don ban |& bén o
' trai mé ra ngoai N
N
O~
9 Clra s6 don ban |é bén N
' phai mé& vao trong P
YA
10. | Ctra s don quay ¥
- Cau thang
S duoc the
hién béi
11. | CAu thang 1 canh H hinh chieu
bang.
- Bao gom:
S canh, bac
thang va
cho nght.
> - Huéng di
l&n thé hién
12. | CAu thang 2 canh bang dwong
‘ gay khuc:
cham tron &
> bac éau
tién, mai ’gén
> & bac cudi
cung.
13. | Cau thang 3 canh H
g
Bép dun than cui: O O
14. - Khéng 6ng khoi _
- C6 6ng khoi O O
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Bép hoi: Q|
15. - Hai ngon

- Bén ngon Q.

r

Phong t&m riéng tirng 7

nguoi:
16. - Sat twong

XXX
17. | Bon tdm < (
18. | Phong t&m hoa sen
19. | H6 nuwéc L
20. | San nuwoc /fi
21. Chau rira mat I_‘—L_I
22. | H6xi =2~ 0

U U |

2. V& cac ky hiéu dién trong so’ d6 dién chiéu sang

2.1. Nguén dién
Céc dang ngudn dién va cac ky hiéu lién quan dwgc qui dinh trong TCVN 1613-
75; thwong dung cac ky hiéu pho bién sau (bang 2.2):

Bang 2.2:
STT Tén goi Ky hiéu Ghi cha
1. | Dong dién 1 chidu DC, —
Dong dién 1 chiéu 2 duwéng
2. 2— U

day co dién ap U
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3. | Dong dién AC sine AC; rv
4, DAy trung tinh N, O
5. Mang dién 3 pha 4 day 3~+N
Dong dién xoay chiéu co m~, f, U
6. sO pha m, tan so f va dién
ap U
PPN > A/LL; B/L2; C/L3 Thwong dung mau:
7 ge}c %ayhpha cua mang A — vang. B -
Ien S pha xanh; C-—dé
8 Hai day dan khong nbi %
’ nhau vé dién
Hai day dan nbi nhau vé
9. A
dién
10. | Nbi dat
11. | Néi vé may, ndi mass J_

~N|
N
N
N

12. | Day nédi hinh sao

Day néi hinh sao c6 day

13 trung tinh

Day quan 3 pha néi hinh
sao kép

- Khéng co trung tinh dwa
ra ngoai

- C6 day trung tinh dwa ra
ngoai

Day quan 3 pha néi hinh
tam giac

Day quén 3 pha néi hinh
tam giac kép

14.

15.

16.

Day quan 3 pha néi hinh

17. tam giac hé

Day quén 6 pha néi thanh
2 hinh sao nguwoc

- Khéng c6 day trung tinh
dwa ra ngoai

- C6 day trung tinh dwa ra
ngoai

18.

Day quén 2 pha 4 day
19. | - Khéng c6 day trung tinh
- CO day trung tinh

<X Db £ <

2.2. Cac loai dén dién va thiét bj dung dién
Céc dang dén dién va cac thiét bj lién quan dung trong chiéu sang dwoc qui dinh
trong TCVN 1613-75; thwdng dung cac ky hiéu pho bién sau (bang 2.3):
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Bang 2.3
. , Ky hiéu
STT Tén goi ; ;
Trén so do nguyén ly Trén so do vi tri

1. |Lodiéntrd — ]
2. Lo hé quang
3. Lo cam rng L/

||
4, Lo dién phan bl

5. May dién phan bang tw @
N

6. Chubng dién

—

O

7. Quat tran, quat treo twong D)Q @

8. | Pen soidét &) (6 - 8)

| (8-10) | 3-4)
9. beén huynh quang | |
10. Dén nung sang cé chup

Dén chiéu sau cé chup trang
men

11.

12. Dén co bong trang guong

13. beén thay ngan cé ap lwc cao

14. | Dén chbng nuwéc va bui

15. DPén chéng ndé khéng chup

16. | Bén chéng nb co6 chup

17. | Bén chéng héa chat &n mon

QDD D DO H

Trang 17
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18. | Bén chiéu nghiéng

Dén dat sat twong hoac sat

19. tran

20. Dén chiéu sang cuc bd

21 Dén chiéu sang cuc bd va cé
' may giam ap.

22. Pén chum huynh quang

QOO®obdJ(™

23. Pén tin hiéu

2.3. Cac loai thiét bi déng cat, bao vé
Cac thiét bj dong cat, bao vé trong mang gia dung va cac thiét bj lién quan dung
trong chiéu sang dwoc qui dinh trong TCVN 1615-75, TCVN 1623-75; thwong dung
cac ky hiéu phd bién sau (bang 2.4):

Bang 2.4
Ky hié
STT Tén goi — < — y et — ——
Trén so d6 nguyén ly Trén so’ do vi tri
O O [¢)
1. Cau dao 1 pha i s ;D:
. [¢) [¢)
> Cau dao 1 pha 2 nga o o
' (cau dao dao 1 pha)
[¢)
. o \o \o
3. Cau dao 3 pha o
[¢)
[¢) [¢)
4 Caudao3pha2nga | @ o
' (cau dao dao 3 pha) o o
o
5. Coéng tac 2 cyce: —3 \ o
Q [e) o
6. Céng tac 3 cuc: '/o \ \/Cf
) RV \
7. Cbng tac xoay 4 cyc: 4%
8. - Kiéu thuwdng.
- Kiéu kin é
9 O cam dién co cuc é
: ther 3 ndi dat
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A

10. | O cdm dién 3 cuc
O (0]
11. Aptomat 1 pha %
o (o] (0]
12. | Aptomat 3 pha
= |
13. | Cau chi ——
NGt bam b @
14. |- Thuwong mé. * ¢
L ©®
- Thuong dong.
4|__L| -
15. | Hop sb quat tran
16. | Bang, ta diéu khién
17. | Bang phan phdi dién
T4 phan phéi (d6ng
18. . .
Iwc va anh sang)
19. | Hop ndi day @
50, | Béng chiéu sang lam -
' viéc
21 B?ng chiéu sang sw

co

2.4. Cac loai thiét bj do Iwérng
Céc thiét bi thuwérng dung cho trong bang 2.5
Bang 2.5

STT Tén goi

Ky hiéu

Ghi chu

1. Am pe ké

®

2. Volt ké

O,

3. Ohm ké

S,
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4. Coso ké @
5. Pha ké @
6. Tan sb ké @

7. Watt ké —F@—
8. VAr ké _

kWh

3. Vé cac ky hiéu dién trong so’ d6 dién céng nghiép
3.1. Cac loai may dién

Céc loai may dién quay va may bién ap, cudn khéng dugc qui wdéc theo TCVN
1614-75 va TCVN 1619-75; thwong dung cac ky hiéu pho bién sau (bang 2.6):

Bang 2.6
Ky hiéu
STT Tén goi . N N Trén so d6 vi tri, so do
Trén so do nguyén ly don tuyén
D8
1. May bién ap cach ly 1 pha ﬁ
| |

2. May bién &p tw ngau

Bién ap tw ngau hai day
quan mot 16i sat tw

=

N

4 May bién ap Y/Y 3 pha 1 L,J\]\J
) vo m NYINVW

= <0~ -O-@r
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May bién ap Y/Y 3 pha 1
vd, thir cap co day trung

5. tinh rvvl f\rvl @
1T
' Lﬁ l
May bién ap A/Y 3 pha 1 W
6. VO m m g g
ﬁ | |
| |
May bién ap A/Y 3 pha 1
7. vd, thir cap co6 day trung
tinh
8 May bién ap Y/Y 3 pha té ‘\NJ \/\/\J ou
B mp
WL_A—A—J
9 May bién ap A/Y 3 pha td
I f”ﬁjﬂp
" > N . YY" \___
Cudn cam, cudn khang
10. \ ~
khéng I6i )
Cudn cam, cudn khang co N
11. TN
16i sat tw )
12. Cubn cdm co 16i ferit | 7 AN
Cudn cam, cudn khang (I/ \D
13. .
kep
Cudn cam thay déi dwoc [
14. théng sb bang tiép xuc I a'a'a"a W
trwot
15. Cudn cam c6 théng so M

bién thién lién tuc
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Bong co khong dong bo 3

16. pha rotor 10ng soc

Day quéan stator

Roto

=

DPong co khéng déng bd 3

1r. pha rotor day quén

18. | May dién ddng bd

O] O

19 May dién mot chiéu kich

tr hén hop

ttr doc 1ap Oﬁ
20 May dién mot chiéu kich
' tr song song
May dién mot chidu kich
21. NN
tee noi tiép
Lo | May dién mot chidu kich W ‘

YN
23. | Bong co day @
2228
19Je o 1 pha kiéu dié
oa. 6ng co 1 pha kiéu dién T

dung
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Y YY)
Dong co 1 pha khéi dong
25. N O
bang ndi tro Y[ }—
|
N %
Dong co 1 pha khéi dong
26. s N <
bang vong ngan mach Q

3.2. Cac loai thiét bi dong cat, diéu khién
Cac loai khi cu dién dung trong diéu khién dién cong nghiép dwoc qui woc theo
TCVN 1615-75 va TCVN 1623-75; thwong dung cac ky hiéu pho bién sau (bang
2.7):

Bang 2.7

STT Tén goi Ky hiéu Ghi chu

Cudn day role, cdng tac

to, khéi dong tor.
a. Ky hiéu chung.
b. Cubn day role dong. |I|:::| N %

c. Cudn day role qua
dong.

>
- Trén cling 1 so d6
chi str dung 1 dang ky
hiéu thong nhat.

|

d. Cudn day role ap

e. Cudn day role kém ap. <

f.  Cudn day role co dién
tré 200Q. 20

Role, cong tac to, khéi
dong tlr co 2 cudn day

Cudn day role dién tir co
ghi dd tri hoan thoi gian &
cudn day:

a. Co cham tré khi hat

3. vao.

b. C6 cham tré khi nha
ra.

Bl UIHE B A
<
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c. Cham tré khi hut vao
va nha ra.

Phan ttr dét nong cda ro

4 1le nhiet H'
5. Cudn day role so léch @
6 Cudn day role khéng, lam
' viéc v&i dong AC
Nut an khéng tw gitr. 0 © 0 o N -
7 a. Thwong mé - Buong tay ra sé tro
' b. Thuéng kin. o] o o o vé trang thai ban dau.
Nat &n tw gity -5 5
a. Thuwdng mo. o
8. R ~ - Tuw gilr trang thai tac
b. Thwdng kin. dong khi budng tay ra.
c. Dbindi N Y
Ol O O O
. -
9. | Nat bam lién dong ! !
L ’
O O O O
Cong tac hanh trinh — —
O O O O

a. Thuwong mé.

b. Thwong dong.

10. — —

c. Lién dong. e —

Tiép diém cla role dién e

: L

a. Thwong ho: S Ding cho cac loai

b. Thwéng kin: - bung cho cac ‘oal
11. ' ' ~{ +H role, trir role nhiét va

role thoi gian.
o _/L_ o 9
c. DOi noi
L i
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Tiép diém cha khi cu dién:

- Dung cho céng tac

12. | a. Thuwdng hé to, khdi dong tr, bo
b. Thwong kin 17 1 khong ché dong luvc
Tiép diém co bd phan dap
13 tia ICra(h6 quang): S HT
" | a. Thuwong hé
b. Thwong kin _‘H‘ZIT
Tiép diém thwong hé cla
ro' le thoi gian: J‘— —/
14. a. bong muodn: /\r/l | =
b. Cat mudn }
c. bong, cat mudn |
| =X
Tiép diém thuongkinctia | — o
ro' le thoi gian:
15. | a. Béng muon: by ==
b. Cat mudn
c. Bong, cat mudn i‘ e
Tiép diém sau khi tac = L
g@ng phai tra v& (reset) _|L|_ - Thwong ap dung
16. ang tay: — a
a. Thuong hé. H cho role nhiét.
b. Thwong kin.
?
g T
Tiép diém cla role khong E
dién: (I
a. Kiéu co khi
b. Kiéu khi nén q.>
[— s
7. ¢ kidu phao = |
d. Kiéu nhiét: —
- Khoéng cudén day phu =
- C6 cudn day phu. (I
e. Kiéu ly tam
oo
_ S A
Phanh ham dién tw
18. | & Mét pha. | | |
b. Ba pha.
Ban dién ttr, nam cham \__/
191 gien —
20. | BO khéng ché (tay gat co - Tai cac vi tri co
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khi). o 5 4 0 1 2 cham td den thi tiép
B khong ché gom cac i L oKCig ; diém twong (ng déng
tiép diém va mot so vi tri. ] ! ® i i kin.
Khi dat & vi tri nao do sé L G KCy Vi dy:
c6 nhirng tiép diém dwoc @ KC ] i - 86 0: KCy kin.
dong lai ! Lo ot - S0 1: KC2 kin.
* I - 86 5: KCy va KCs
kin.
21. | Dién tr& khéi dong —
22. | May bién dong CD: 4 i
. |
23. | May bién dién ap (YL:'NW

4. V& cac ky hiéu dién trong so d6 cung cap dién

4.1. Cac thiét bj dong cat, do lwong, bao ve.
Céc loai khi cu dién dong cat, diéu khién trong mang cao ap, ha ap duoc qui wéc
theo TCVN 1615-75 va TCVN 1623-75; thuwdng dung cac ky hiéu phd bién sau

(bang 2.8):
Bang 2.8
] Ky hiéu
STT | Tén goi Trenkso’ do vi t{|, SO’ Ghi chi
doé don tuyén
Dao cach ly 1
- Mot e Y - Chidu déng cét qui
1. woc la chiéu kim dong
11l he.
- Bacuc
, - Chiéu dong cat qui
2. Dao ngan mach woc la chiéu kim dong

%(

ho.

Dao dit mach .
- Tac déng mot chiéu

1
1
.

- Chiéu ddng cat qui
woc la chiéu kim dong

3. ho.
T 1
- Téc dong hai chiéu Hw;
. .. o - Chiéu déng cat qui
4. | Dao cAt phy tai ba cuc dién | L) wéc I3 chidu kim déng
ap cao > hd
] - Cho phép vé may
5. May cat ba cwc dén cao ap cat cao ap bang mét

hinh vudng va bén
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N

canh ghi y hiéu cua
loai may cat.

May cat c6 1 cuc thuwong

l

l

l

6. mé& va 2 cuc thwdng dong
.| May cét o6 nhiu cuc (vidy | Ll
' 4 cuce) \% ? ? F T
Cat chuyén mach (d6i nbi) |
mot cuwe l}
- Co6 hai vij tri
8.
- C6 ba vi tri (vitri & gitta | § 4 _<l,_ - Vitri & gitra he
h&) % f mach
. : . £ L
Cat chuyén mach hai cuc
9 - C6 hai vi tri chuyén doi
' mach khong gian doan
- C6 ba vj tri 14 LA _Vj tri & gitra ho
% T mach
Cat chuyén ddi mach bén
cue LA
- Cé hai vi tri
10.
- Cobavitri } Q'l - Vitri thir ba & gilra
PTTT
11 Cau chi tw roi (FCO) % AYg
4 N - Néu can chi r5 dai
(s . n lwong cat thi dun
May cat ha ap (ap t6 mat) ‘; ‘F b cac k% hiéu sau d%y
- Hai cye. ngay canh ky hiéu
gf l l l clia may cat.
12 W - Quadong | >
: B - Kémdong | <
- Ba cuec. - Quadp U >
% - Kémap U < ]
- Ct dong cuc dai > | > ;_Dong nguwoc chiéu |
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13. | Tram bién ap m

14. | Tram phan phéi ﬂ

15. | Ta diéu khién ha thé

16. | Tram ddi dién (chinh lwu) —P

17. | Chéng sét éng —> P
18. | Chéng sét van — ]
Tu bu

19. |- Bungang.
- Bu doc T'H

20 Nha may dién A A: Loai nha may
' B B: Cong suat

May bién dong

- C6 1 day quén thir cép.
- C6 2 day quéan thi cap
trén 1 16i.

- C6 2 day quéan thw cap
trén 2 I8i riéng.

LN N N
NV
mim

21. —
DL
- May bién dong nhiéu cép > |€_ |
Khe hé phong dién e —
- Loai 2 cuc.
22. . —_—
- Loai 3 cuc. T

4.2. Pwdng day va phu kién dwong day.
Cac loai phu kién dwong day va cac dang thé,hién dwdng day dwoc qui wéce theo
TCVN 1618-75; thwdng dung céac ky hiéu phd bién sau (bang 2.9):
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Bang 2.9
Ky hiéu ]
STT Tén goi Trén so dotx;tg—; so do don Ghi chi
1. Thanh céi — - Vé bang nét dam hon
2. Duwong day trén khong. "I Néu mach co6 nhiéu hon 4
- Mach c6 1 day. gg thi phan ra tirng nhéom 3
X n n | Khodng cach gilra cac nhém
- — —H—
Mach ¢6 2 day, 3 day. I&n hon khoang cach gilra cac
day. )
i o . n ' Nhoém cudi cung gom lai mét
- Mach cé 4 day, n day. —HH— — hogic hai day.
3. buwong day dong lvc AC
den 1000V
- Day tran
- Day cap, day boc v v
4. buwong day dong lvc AC | N
trén 1000V
- Day tran A A
- Day cap, day boc V=
5. Phan nhanh tir thanh cai | s—— ——— - Vé thanh céi bang duwong
Lo O nét dam hon
6. Phan nhanh day dién den - Néu can chi so nhanh thi
nhom thiét bi cung loai l ghi s6 nhanh bén canh hinh
vé
0
—
7. Phé&n nhanh dwdng day:
- Mét day
- Hai day
8. Ché udn cua day dién | L
9. Nhadp va tach cac day - Chu thich:Cho phep vé gbc
dién. uodn 45°
I |
‘ | fl I
10. Day dién mém ——
11. Day ndi trung gian: - Pau t6 den dwoc nbi cb
-C61dauthdoradwgc | ¢——©° o&—+¢ dinh.
- C6 2 dau thao ra duoc
o o ¢ )
12. Néildét, e - Nbi dwong day voi dat
- NGi dat tw nhién. S5
- Cocbang ong thép tron. | _ _ 5
- Coc bang thép hinh.
o /oo ot -
13. Nhirng dwong day chéo - Neéu can chi rd vi tri twong
nhau, nhuwng khéng noi doi gilha cac day dan voi

o~~~/
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nhau vé dién. nhau thi dung ky hiéu
1

14, Nhirng dwong day chéo

nhau c6 noi nhau vé dién

L 4
?—

15. Sy phong dién ?
16. Chd bi héng céach dién

- Gilra cac day. : i

- Gilra day va vo

- Gitra day va dat _*
17. | Mét sb ky hiéu v& duwong |  —————————-

day chuyén dung
-Pbuwdng day cua Iuwdi
dién phan phdi dong Iuwc
mot chiéu.
-buwong day clha Iwoi
dién phan phdi dong luc
xoay chiéu co tan sb khac
50Hz.
-Cép va day mém di
ddng dung cho dong lwc,
chiéu sang.
- Pudng day chiéu sang
sw cb.

. Dbi v&i ban vé chi cé
chiéu sang.

| Dbi voi ban vé viva
c6 dong lwc va chiéu
sang.

. Puong day chiéu
sang bao vé.
- Duwdng day mang dudi
36V.
-BDBuwong day cua Iuwoi
kiém tra, do lwéng, khéng
ché, diéu khién.
- Pwong day ndi dat hoac
dwéng day néi trung tinh.
-DPuwdng day  xuyén
twong, xuyén tran.

~ Puong day di lén, di
xudng.

| Puwdng day di xuyén
tw trén xudng, tlr dudi lén
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18. Cot, tru dién

- Tru bé tong ly tam. O .

- Tru bé téng vudng, chir
nhat. D . - S6 lwong va vi tri da can,

neo chang phu thudc vao

‘ thyrc té.
- Tru dién cé neo chang.

- Tru dién c6 s&r dung 2
da can

19. Crac 4 s ha thé - Crac 2 st, 3 st dugc biéu
dién twong wng.

20. U 1 s ha thé - U 2 sir dwoc biéu dién
twong ng.

21. Hop dau day vao

1

22. Hop ndi day hai nga

23- | Hop néi day 3 nga
24. A
Hép ndi day ré nhanh
25. )
Hép dat may cat ha ap
26.

Hop dat cau dao

27. | Hop dat cAu chay

28. Hop dat cau dao va cau
chay

29. Hop cau dao dbi ndi

30. Hop khéi dong thiét bi
cao ap

ZIEI )

5. V& cac ky hiéu dién trong so’ d6 dién tir
5.1. Cac linh kién thu ddéng
Linh kién thu déng gébm dién tré, tu dién, cudn cdm va may bién thé dwoc qui
wéc theo TCVN 1616-75 va TCVN 1614-75; thuwérng dung céac ky hiéu phd thédng sau
(bang 2.10, 2.11 va 2.12):

a.Dién tro

Bang 2.10
STT Tén goi Ky hiéu Ghi cha
1. A s s 3 .
Dién tré khéng diéu chinh 1 —AN\—
2. Dién tré khong diéu chinh co - Khi ¢6 nhiéu dau ra thi
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2 dau rat ra. cho phép tang thém chiéu
dai cta hinh vé.
3. Dién tr& cong suat
- Pién tré c6 cong suat danh
dinh 1a 0.05W.

- Pién tré c6 cong suat danh
dinh 1a 0.12W.

- Pién tré c6 cong suét danh
dinh 1a 0.25W.

- Pién tré c6 cong suat danh
dinh 1a 0.5W.

- Khi céng suat 1W tr& Ién
thi dung chir s6 la ma. Vi du:
bién tr& 1W, 2W, 5W

JBE8 0 8 8 @}

- Khi céng suét Ién hon 5W

thi diing ky hiéu 15W

4. bién tr¢ dieu chinh duoc
(Bién tr&)
- Ky hiéu chung

- C6 hé& mach

- Khéng hé mach

5. Bién tré tinh chinh
- Ky hiéu chung.

- H& mach.

Fl B hh®

- Kin mach.

6. bién tr¢ dieu chinh duoc
(chiét ap)
- Ky hiéu chung.

- Chiét &p tinh chinh.

- Chiét 4p c6 dau dwa ra.

- Chiét ap tron c6 1 chdi.
- Chiét &p tron c6 2 chdi.
- Chiét ap tron c6 3 chdi.

+ Cung cép quan tiép diém
c6 dinh.
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+ Cung cap quan tiép diém
khéng cb dinh.

a. Tu dién
Bang 2.11
STT Tén goi Ky hiéu Ghi cha
Tu dién khéng diéu chinh dwoc
- Ky hiéu chung. 1
- Tu hoa. T
+ C6 phan cuc. iﬂ =
+ Khong phéan cyec. _H:”_
1 - Tu dién xuyén. — - - Cho phép khong ghi
' T dau cyece tinh
- Tu dién co ban cyc nbi dat. é
- Tu dién co dién trd dau noi = . .
tiep. — - Dé dép tia hd quang
Tu dién co diéu chinh #
2. - Néu can nhan manh phan
quay thi dung ky hiéu ;ré
Tt
3. B6 tu dién bién dbi 3 ngan X KK
L___J4___1J
4. Tu dién tinh chinh #
. Tu dién bién ddi theo dién ap #
' (varicon)
<
6. Tu dién vi sai (so léch) i,]i
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1
7. | Tu dién dich pha — } —
-
b. Cuén cam va bién thé
Bang 2.12
STT Tén goi Ky hiéu Ghi chu
1. Cubn cam, cuén khang khéng 16i A
2. Cudn cam, cudn khang co 16i sat tw AT
3. Cudn cam co 6i ferit Y
Cudn cadm thay dbi dwoc théng sb [
4. bang tiép xuc truot 2000
5 Cudn cadm cé théng sb bién thién lién h%n
' tuc

6. May bién ap cach ly 1 pha, 16i sat tw

|
7. May bién ap cach ly 1 pha, 16i ferit }E

May bién &p cach ly 1 pha, 16 ferit 3

diéu chinh dwoc

9. May bién ap tw ngau ANTW

5.2. Cac linh kién tich cuwc
Nhom linh kién tich cwc (hay linh kién ban dan) dwoc qui wéc theo TCVYN1626-
75; thuwérng dung cac ky hiéu phd bién sau (bang 2.13):

Bang 2.13

STT Tén goi Ky hiéu Ghi cha

Diode ban dan - Pinh clia hinh tam giac chi

1. —p— —+— —PH | chidu dan dién 1on nhét

2. Diode ¢ I&p gbc kép —N-[ 4’“
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{>"|_

| A0
3, Diode dwéng ham @ 1
4 Diode d3o - Mi t?n chi chiéu dong dién
I&n nhat
Dung cu &n ap ban dan @
5. - Dan dién mot chieu - Diode thac va diode zener.
_ DAn dién hai chidu @ K
6. Diode nhiét ‘@
7. Diode bién dung (varicap) @
Diode c6 diéu khién )
- Ky hiéu chung
8. - C6 cyc diéu khién tw 16p » - Con goi la SCR, thyristor
n. |
- C6 cuc diéu khién tir 16p >
p. |
9 Thyristor loai diode doi _M_
xng
\\
10. Diode quang (dién) @
%
11. Diode phat quang (Led) @
Transistor don ndi (UJT)
B1
- Cuc gbc (bazo) loai n E—@
B
12. ’
B1
] E
- Cyc goc (bazo) loai p B,
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Transistor lwéng ndi (BJT)

- Nén dung ky hiéu:
E,B,C dé chi cuc phat, cwc

- Loai p-n-p. 4@ gbc va cucc gop cua transistor.
13. Ii@
- Loai n-p-n. 4@ E
Transistor trwong (FET) b D
- JFET G .I:‘ ﬂ_l:‘G
S S
Kénh n Kénh p
14.
D D
- MOS-FET S >
Lién tuc Gian doan
T>
15. | Diéc
16. Tridc
17. Dién trd turner
\\
18. | Dién tr& quang 4@
Dién tré quang loai sai 4@7
19. N
dong
20. Transistor quang (dién) @ @
Loai n-p-n Loai p-n-p
+Vc
1 | Khuéch dai thuat toan (op — P™1+\_Nasra - P: ngd vao khong dao.
' amp) N— - N: ngé vao dao.
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5.3. Cac phan ttr logic
Céc phan t&r logic trong ky thuat dién tr dwoc qui wéc trong TCVN 1633-75;
thweng dung céac ky hiéu hpd bién sau (bang 2.14):

Bang 2.14
STT Tén goi Ky hiéu Ghi chu
A v - Trwdng hop cé nhiéu
1. Cdng logic OR j} hon 2 ngd vao thi vé
B thém cac ngd vao C, D
A —
2 , \ Y
2. Cobng logic AND
B—_I
2 . A— Y
3. Cong logic NOT
X Y
4, Cobng logic NOR B
X A Y
5. Cong logic XOR B
X A Y
6. Cong logic XNOR 5
A
7. Céng logic AND A
B
Flip — Flop (FF)
- RS - FF. R b Ys
s|FF Ly, _
8 Yl = Y2
J | LY
k| FF Ly,
- JK - FF.
- TH: Tao ham;
o . TH| v
Cac bo tao ham, tao | X > - TX: Tao xung;
- - DD: Dao dong.
9. | xung, dao dong DB - Str dung phu hop cac ky
tw trén cho cac chirc
nang twong ng.
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- Chan IC dwoc bd tri 2
hang theo qui luat nhw

“f LS

hinh vé. ,
) TENIC | Tai chém tron la chan s
1.
, {J R PO .z
10. | Mach két (IC) B H R - Chan cubi cung la cap
ngudn duong.
1 2 3 4-V ‘

- Ngudén dm hoac mass
dwoc cap & chan cudi
cung bén phai cung
hang v&i chan sb 1.

6. Cac ky hiéu bang chir dung trong vé dién

Trong vé dién, ngoai ky hiéu bang hinh vé& nhw qui wéc con stv dung rat nhiéu ky
tw di’kém de thé hién chinh xac ky hiéu dé ciing nhw thuan tién trong viéc phan tich,
thuyét minh so d6 mach.

Tuy theo ngén ngtr st dung ma cac ky tw co thé khac nhau, nhwng diém giéng
nhau la thwong dung cac ky ty viét tat tir tén goi cda thiét bi, khi cu dién do.

Vi du:

- CD: cau dao (tiéng Viét); SW (tiéng Anh — Switch: cai ngat dién).
- CC: cau chi (tiéng Viét); F (tiéng Anh — Fuse: cau chi).

- D: Bén dién (tiéng Viét); L (tiéng Anh — Lamp: bong dén).

Trwong hop trong cung mét so dd cé sl dung nhiéu thiét bj cung loai, thi
thém vao cac con sb phia trwéc hodc phia sau ky tw dé thé hién. Vi du: 1CD, 2CD;
b1,Db2 ...

Trong ban vé cac ky tw dung 1am ky hiéu dwoc thé hién bang chir IN HOA (triy
cac trwong hgp co qui wdc khac).

Bang 2.15 gi¢i thidu mot sé kw hiéu bang kw tw thuwérng dung.

STT Ky hiéu Tén goi Ghi chua
1. CD Céu dao.
CB: Ap Aptomat; may cat ha thé.
3. ccC Céu chi.
C6 thé sir dung cac thé hién dac
4. |k Cong tc to, khdi dong tir. gﬂgﬁﬂ‘u‘;ﬁcﬂ‘é’o rTg‘ ong tac to
ding ...
5. K Cong téc. Dung trong so dé chiéu sang.
O; Ob O cam dién
7. b Pén dién. Dung trong so dd chiéu sang.
8 b Bong co mot chiéu; déng co’ dién Ding trong so dd dién coéng
noi chung. nghiép
9. Cb Chudng dién.
10. |BD Bép dién, 1o dién
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11. Qb Quat dién.

12. MB May bom.

13. bC Doéng co dién ndi chung.

14. CK Cubn khang.

15. | BKB DPong co khdéng dong bo.

16. |DDB Dong co dong bd.

17. | F May phat dién mot chiéu; may
phat dién néi chung.

18. | FKB May phat khéng déng bd.

19. FBB May phat déng bd.

20. M; ON Nut khéi dong may.

21. D; OFF Nut dirng may.

22. |KC B& khdng ché, tay gat co khi.

23. RN Role nhiét.

24. RTh Role thoi gian (timer).

25. RU Role dién ap.

26. RI Role dong dién.

27. RTr Role trung gian.

28. |RTT Role bao vé thiéu tir trudng.

29. | Rmw Role téc do.

30. | KH Céng tac hanh trinh.

31. FH Phanh ham dién tcr.

32. NC Nam cham dién.

33. BDT Ban dién tur.

34. |V Van thay lyc; van co khi.

35. | MC May cét trung, cao thé.

36. | MCP May cat phan doan dwdng day.

37. DCL Dao céch ly.

38. | DND Dao nbi dét.

39. | FCO Céu chi ty roi.

40. | BA; BT May bién thé.

41. | CS Thiét bi chéng sét.

42. | T Thanh céi cao ap, ha ap Dung trong so dd cung cép dién

43. | T (transformer) | May bién thé. Dung trong so dd dién te.

44, D; Dz Diode; Diode zener.

45, C Tu dién.

46. R Dién tré.

47. Rt bién tré nhiét
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48. BJT; Q; T Transistor

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

50. CL Mach chinh Iwu

51. | Vcc Ngudn cung cap

52 | mass ls\ldglé%n am hoéc diém chung trong

53. | Op-amp Mach khuéch dai thuat toan

54. FF Mach Flip — Flop.

55. R (reset) Ngé xda cai dat. Dung trong so' dd dién te.
56. | S(set) Ngd cai dat. Dung trong so' dd dién ti.
57. |IC Mach két, mach t4 hop.

58. A (anod) Dwong cwc cla diode, SCR. Thwong goi la cwc A

59. K (katod) Am cwc cta diode, SCR. Thwong goi la cwc K

60. B (base) lCJ)Ju;nén, cwc goc cla transistor, Thuéng goi 14 cuc B

61. C (collector) Cuwc gop cua transistor. Thwong goila cwc C

62. E (emiter) Cuwc phat cta transistor, UJT. Thwong goi la cwc E

o [cme | puesho ok el | muong goria oG
64. D (drain) Cwc théo, cuc xuat ctia FET. Thwong goi la cwe D

65. S (source) Cwc ngudn cla FET. Thwdng goi la cwc S

CAU HOI CUNG CO BAI HOC
V& céac ky hiéu mat bang sau va giai thich y nghia ctia ching (bang 2.16)

Bang 2.16

STT Tén goi Ky hiéu Y nghia
Ctra ra vao 1 canh;

23. .
2 canh

24. | Clra gap, ctra kéo

o5 lea s0 don khéng
mé

26. | Cauthang 2 canh
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Bép dun than cui:
- Khéng 6ng khoi

27.
- C6 6ng khoi
Bép hoi:
08 | Hai ngon
- Bbn ngon
29. | San nudc
30. | Chau rtra mat

Vé cac ky hiéu dién sau va giai thich y nghia ctia chung (bang 2.17)
Bang 2.17

STT

Tén goi

Ky hiéu

Y nghia

Dong dién DC; AC hinh
sin

Mang dién 3 pha 4 day

Cac day pha va day
trung tinh cia mang
dién 3 pha

Hai day dan khong ndi
nhau vé dién

Hai day dan ndi nhau
vé dién

Noi dat

Nbi vé may, ndi mass

Day néi hinh sao c6
day trung tinh
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Vé cac ky hiéu dién sau va giai thich y nghia cua chung (bang 2.18)
Bang 2.18

STT

Tén goi

Ky hiéu

Y nghia

1.

Lo dién tro

Chubng dién

Quat tran, quat treo
twong

Peén soi dbt

Dén huynh quang

Deén thay ngan cé ap
e cao

DPén chiéu sang cuc bd

beén chum huynh
quang

Den tin hiéu

Vé cac ky hiéu dién sau va giai thich y nghia cia chiang (bang 2.19)
Bang 2.19

STT

Tén goi

Ky hiéu

Y nghia

Cau dao 1 pha

Cau dao 1 pha 2 nga (cau

2. dao dao 1 pha)

3. Cau dao 3 pha

4 Cau dao 3 pha 2 nga (cau
' dao dao 3 pha)

5. Céng tac 2 cuec:
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6. Céng tac 3 cuc:
7. O cam dién
8. Aptomat 1 pha
9. Aptomat 3 pha
10. Cau chi

Nut bam
11.

Vé cac ky hiéu dién sau va giai thich y nghia ctia chung (bang 2.20)
Bang 2.20

Ky hiéu
STT Tén goi . N ~ . | Trénso dbd vitri, so Y nghia
Trén so do nguyén ly db don tuyén
1 May bién ap céach ly
’ 1 pha
5 May bién ap tw
' ngau
Bién ap tw ngau hai
3. day quan mét 16
sat tw
4 Cudn cam, cudn
' khang khong I6i
5 Cudn cam, cuc,f)n
' khang co 16i sat tw
6 Cudn cam, cudn
’ khang kép

Vé cac ky hiéu dién sau va giai thich y nghia ctia chang (bang 2.21)
Bang 2.21

Ky hiéu
Trén so db vi tri, so Y nghia
dé don tuyén

STT Tén goi s
Trén so do nguyén ly
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Bong co khdong
1. d:c“mg bd 3 pha rotor
I6ng s6c

bong co khéng

2. dong bo 3 pha rotor
day quan
3. May dién déng bd

May dién mét chiéu
kich tlr déc lap

May dién mot chiéu
kich tir ndi tiep

Pong co 1 pha kiéu
dién dung

Vé cac ky hiéu dién sau va giai thich y nghia cia chiang (bang 2.22)

STT Tén goi Ky hiéu Y nghia

Cuén day role, cong tac to,
khéi dong ti.

Role, cdng tac to, khdi dong
tr c6 2 cubn day

Tiép diém cla role dién,
cong tac to, khéi dong tw
3. - Thuong hé.

- Thudng kin.

- Dbi nbi

Phan t& dbt nong va tiép
diém cua role nhiét
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Nut &n khéng tw gitr.

5 - Thuwdng mé.
- Thwdng kin.
Nut &n tw gity
5 - Thuwdng mé.
' - Thwong kin.
- Déi nbi
7. Phanh ham dién tw
8. Ban dién ttr, nam cham dién.

Vé cac ky hiéu dién sau va giai thich y nghia cta chung (bang 2.23)

Bang 2.23

STT

Tén goi

Ky hidu

Y nghia

1.

NGt bam lién déng

Cong tac hanh trinh
- Thuwdng mé.

- Thuwdng dong.

- Lién ddng.

Tiép diém thwong hé cla
role thoi gian:
- Bong mudn:

- Cat muodn

- Péng, cat mudn

Tiép diém thworng déng cua
role thoi gian:
- Bong mudn:

- Cat mudn

- Péng, cat mudn

Tiép diém cla role khong
dién:
- Kiéu co khi

- Kiéu khi nén

Vé cac ky hiéu dién sau va giai thich y nghia ctia chung (bang 2.24)
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Bang 2.24
Ky hiéu
STT Tén goi Trén so db vi tri, so dd don ¥ nahia
tuyén 9
1. Dao cach ly
2. May cét ba cwc dién cao ap
3. Céu chi ty roi (FCO)
4. Tram bién ap
5. Tram phan phéi
6. Chébng sét éng
7. Chébng sét van
8. Tu bu

Vé cac ky hiéu dién sau va giai thich y nghia cia chiang (bang 2.25)

Bang 2.25
Ky hiéu
STT Tén goi Trén so dd vj tri, so @6 don ¥ nahi
X nghia
tuyén
1. Thanh céi
5 DPuwong day trén khéng c6 3
' day, 4 day.
3 Buong day dong luc AC dén
' 1000V (day tran, day boc)
4 Day néi trung gian c6 2 dau
) thao ra duwoc:
5. N6i dat (coc bang 6ng thép)
Hong cach dién gilra cac
6. duwdng day va gitra duwong
day va vo.
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Buong day xuyén twong twr

7 dwdi Ién, tlr trén xudng.
Try bé tong ly tam co6 neo
8. chang vé 2 huwéng vudng

gbc 90°

9. Crac 2 st ha thé

10. | U2 s hathé

Vé cac ky hiéu dién sau va giai thich y nghia cia ching (bang 2.26)
Bang 2.26

STT Tén goi Ky hiéu Y nghta
1. Dién tré khéng diéu chinh
5 Dién tr& cong suét 0,25W,
) 10w
Dién tr& diéu chinh (hd
3. mach); bién tré tinh chinh
(kin mach)
4 Chiét ap tron co 3 chdi cung
' cap dién co dinh.
5 Tu héa (c6 phan cyc, khéng
' phan cyc).
6. Tu dién tinh chinh
7. B tu diéu chinh 3 ngan
8 Bién ap cach ly 2 cudn day,
' 16i ferit diéu chinh dwoc
Cuon cam cé thdng sbé bién
9. N
thién lién tuc

Vé cac ky hiéu dién sau va giai thich y nghia cta chung (bang 2.27)
Bang 2.27

STT Tén goi Ky hiéu Y nghia

Diode ban dan

Diode bién dung (varicap)
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SCR

Diode quang; LED

uJT

BJT

JFET kénh n

MOSFET gian doan

Triac

Diac

Transistor quang loai n-p-n

Vé cac ky hiéu dién sau va giai thich y nghia cua chiang (bang 2.28)
Bang 2.28

STT Tén goi Ky hiéu Y nghia
1. Op —amp

2. Céng AND

3. Céng OR

4. Cbng NOT

5. Cbng NOR

6. | Céng NAND

7. Cbng XOR

8. | Céng XNOR

9. IC 14 chan

Nhan dang céac ky hiéu sau va cho biét pham vi tng dung cta ching (bang 2.29)

Bang 2.29
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STT Ky hiéu Tén goi Pham vi trng dung
1 DC; —
2. AC: ~v/
3. A B, C; N
4,
s | L |

— J777
6.

/N
7. fT 1™
8. |

< ©
T ®
10.

q4 O
11.

1

Nhan dang céc ky hiéu sau va cho biét pham vi t’ng dung cla ching (bang 2.30)
Bang 2.30

STT

Ky hiéu

Tén goi

Pham vi (rng
dung

!o !o !O !O !O
[©) (0]

2. ;D: :
ol S

* yoi

5. %\f —

6. ._|_. @

7. @ @

>
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8. @

9- E
@ kWh

Nhan dang céac ky hiéu sau va cho biét pham vi trng dung cta ching (bang 2.31)
Bang 2.31

STT Ky hiéu Tén goi Pham vi (rng dung
1.
w1
[WW SN
“ T
T
3.

|
+o—

L EOE

%

I

e

Trang 50



TRUONG CAO PANG NGHE PAK LAK

T

| e

Nhan dang céac ky hiéu sau va cho biét pham vi trng dung cta ching (bang 2.32)
Bang 2.32

STT Ky hiéu Tén goi Pham vi (rng dung

8 R
? o
10. s
11. D
12 [ [ ]
13, e
—F—
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B —
14. Al

Nhan dang céac ky hiéu sau va cho biét pham vi trng dung cta ching (bang 2.33)
Bang 2.33

STT Ky hiéu Tén goi Pham vi (rng dung

S N

K
10. m

11.

12. -

Nhan dang céac ky hiéu sau va cho biét pham vi trng dung ctia chiing (bang 2.34)
Bang 2.34

STT Ky hiéu Tén goi Pham vi trng dung
1 V—
5 -
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10.

Nhan dang ky hiéu cac linh kién thu déng sau va giai thich dac diém cla chung
(bang 2.35)

Bang 2.35
STT Ky hiéu Tén goi Déc diém
L IRl
2. N\ A

7. —
I.T_l
8 J_/‘J_
—,‘]—
o b4

Trang 53



TRUONG CAO PANG NGHE PAK LAK

10. L
S+

1. | __; A

12, SN

Nhan dang ky hiéu cac linh kién tich cwc sau va giai thich dac diém cla chung
(bang 2.36)

Bang 2.36
STT Ky hiéu Tén goi Dé&c diém
S
2 —F P

& B
a 7”_%
5. @ @

4ﬁ‘ﬁ

FF

10. A Y
B
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11.

12.
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BAI 3: VE SO PO PIEN

1. M& dau

Trong nganh dién - dién te, dé thé hién mot mach dién cu thé nao d6 co the dung
cac dang so db khac nhau. Mi dang so dd sé co mét sb tinh ndng, yéu cau cling
nhw g:ac’qutu’o’c nhét dinh. Viéc ndm bat, van dung va khai thag chinh xac cac dang
SO dé de th,é hién mét tiéu chi nao dé trén mét ban vé la yéu cau co ban mang tinh
bat budc doi véi ngudi thg cling nhw can bd ky thuat céng tac trong nganh dién -
dién tc.

Dé lam dwoc diéu d6 thi viéc phan tich, nhan dang, nam bat cac qui chuan cia
cac dang so la mcf)t‘yéu cau trong tém.‘No' la co s& be}o tram dé thuc hién, hoan
chinh mét ban vé. Bong thoi né con la dieu kién tién quyét cho viéc thi céng, lap rap
hay dv tru vat tw, 1ap phwong an thi cong cac céng trinh dién, dién t&¢ dan dung va
cdbng nghiép.

Muc tiéu thwc hién:

- V& cac ban vé dién co ban dung tiéu chuan Viét Nam (TCVN) va tiéu chuan
Quobc té (IEC).

_- Vé/phan tich cac ban vé dién chiéu sang; ban vé 1ap dat dién; cung cap dién; so
do mach dién ttr... theo tiéu chuan Viét Nam va Quoc té.

- Chuyén dbi qua lai gitra cac dang so dd theo cac ky hiéu qui wéc.

- Dv tru khdi lwong vat tw can thiét phuc vu qua trinh thi cdng theo tiéu chuan qui
dinh.

- Pé ra phwong an thi cdng dung véi thiét ké.
Noi dung chinh:

- V& cac dang so db: so dd nguyén ly, vi tri, so dé ndi day, so dd mat bang...

- Nguyén téc chuyén dbi qua lai gitra cac dang so do.

- Dy tru vat tw, 1ap phwong an thi céng.
1.1. Khai niém

_Trong nganh dién - dién t, st dung nhiéu dang so' d6 khac nhau. Méi dang so

do sé thé hién mot so tiéu chi nhat dinh nao dé cua ngudi thiét ke.

That vay, néu chi can thé hién nguyén ly lam viéc ciia mét mach dién, hay mot
cong trinh nao do thi khéng quan tdm déen vi tri lap dat hay kich thwéc that cia thiet

bi. Ngwoc lai néu mudn biét vi tri lap dat cua thiét bi dé co phwong an thi cong thi
phai doc trén so db vj tri (so dd nguyén ly khéng thé hién diéu nay).

Trong bai hoc nay sé gidi thiéu cach thuc hién cac dang so do ciing nhw moi
lién hé rang budc gilra chung véi nhau. Bong théi cling néu I€n cac nguyén tac can
nhd khi thwe hién mot ban vé dién.
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1.2. Vi du vé cac dang so’ do

]

o3
5B
(o )0
N

HINH 3.1: Vi DU VE SO DO NGUYEN LY
So db hinh 3.1 cho biét nguyén ly hoat déng cta so d6, cu thé nhw sau:

- Sau khi déng cau dao CD, mach chuén bi hoat déng. Béng céng téc 1K, dén

1D sang, twong tw dén 2D sé sang khi 2K dwoc 4n. Mudn s dung cac thiét bj

nhw quat dién, ban Gi (ban 13)... chi viéc cdm tryc tiép thiét bj vao 6 cadm OC.

- Nhw vay so db nay chi cho biét nguyén tidc ndi mach nhw thé nao dé mach

van hanh dang nguyén ly, chir chwa thé hién dwoc vi tri [&p dat thiét bi, phwong

an di day hay lwong vat tw tiéu hao can co...

- Trong so d6 ndi day hinh 3.2, thé hién twong dbi rd hon phwong an di day cu
thé nhuwng cling chwa thé dy tri dwoc vat tw, hay xac dinh vj tri thiét bj vi chwa co6
mat bang cu thé clia cong trinh.

~

HINH 3.2: Vi DU VE SO DO NOI DAY

Con so do vi tri nhw hinh 3.3 thi nguoi thi cdng dé dang xac dinh dwgc khoi
lwong vat tw cling nhw phwong an thi cdng nhung lai khéng ro rang vé phwong an
dong cat, diéu khién cac thiet bi.
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Do vay, dé thé hién day da moét cong trinh ngudi ta sé két hop cac dang so dd
véi nhau mét cach hop ly nhat, can thiét cé thé sir dung thém bang thuyét minh chi
tiét bang 16 hodc bang hinh vé& minh hoa.

12m

®
®

A\
A\

HINH 3.3: Vi DU VE SO PO V| TRI

2. V@ so do mat bang, so’ do vi tri
2.1. Khai niém
a. Sor dé mat bang
La so do biéu dién kich thwoc cla cong trinh (nha xwéng, phong 6c...) theo
hwdng nhin ti trén xudng.
b. So do vi tri

Dwa vao so do méat bang, ngwdi ta bo tri vi tri clia cac thiét bj co day du kich
thwdc goi la so do vi tri. Ky hiéu dién dung trong so do vi tri la ky hiéu dién dung
trong so d0 mat bang.

A
| ,
A
e
< ()]
o 3
Y
\ /
—— ——
4 4, 3
Bm Bm m
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2.2. Vi du vé so’ d6 mit bang va so’ d6 vi tri
Hinh 3.4 tl']é hién mat bang cua mot can hé cé 3 phong: phong khach, phong

ngu va nha bép. Nhin vao so do nay co thé biét dwoc cac kich thuwéce cua tirng

phong, cua clra ra vao, ctra soO cling nhw kich thwdc tong thé cua can héb...

12m

®
6

HINH 3.5a: SO DO V| TRi MANG DIEN DON GIAN
Con & hinh 3.5 1a so d6 vi tri ciia mang dién don gian gom c6 1 bang diéu khién
va 2 bong dén, chi tiét cac phan t&r cia mang dién nhu sau:
1. Nguén dién (dwdng day dan dén co ghi sé lwong day);
2. Bang diéu khién;
3. Pwong day lién lac (day dan dién);
4. Thiét bi dién (béng dén);

Bai tap: Hinh 3.5b thé hién mat béng clia mét can hg cé 3 phong: phong khach,
phong ngu va nha bép. Nhin vao so do nay co thé biet dwgc cac kich thwdc cua
tirng phong, cla clra ra vao, clra so cling nhuv kich thwéc tong thé ctia can ho...

| VT

I B
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Hinh 3.5b: So d6 mat bang mét can hod

3. V@ so do nguyén ly va so dé ndi day
3.1. Khai niém
a. So’ dé nguyén ly

So d6 nguyén ly 1a loai so' d6 trinh bay nguyén ly van hanh cta mach dién, mang
dién. N6 giai thich, giup ngu®i tho hiéu biét sy van hanh ctia mach dién, mang dién.
N6i cach khac, so d6 nguyén ly 1a dung cac ky hiéu dién dé biéu thj cac médi lién
quan trong viéc két ndi, van hanh mét hé théng dién hay mét phan nao dé cua hé
thdng dién.1

So d6 nguyén ly dwoc phép bb tri theo mot phwong cach nao d6 dé co thé dé
dang vé mach, dé doc, dé phan tich nhat. So d6 nguyén Iy sé dwoc vé dau tién khi

tién hanh thiét ké mot mach dién, mang dién. Tl so do nay sé tiép tuc vé thém cac
so do khac (so db nbi day, so dd don tuyén...) néu can.

So d6 nguyén ly c6 thé dwoc biéu dién theo hang ngang hodc cot doc. Khi biéu
dién theo hang ngang thi cac thanh phan lién tiép ctia mach sé dwoc vé theo thi ty
to trén xudng duwdi. Con néu biéu dién theo cot doc thi theo thiy tw tr trai sang phai.

b. So dé noéi day

La loai so' d6 dién ta phwong an di day cu thé cia mach dién, mang dién dwoc
suy ra tr so do nguyén ly.
So do ndi day co thé vé doc lap hoac két hop trén so do vi tri. Nguwoi thi cong sé

doc so do nay dé 13p rap ding véi tinh than cla nguwdi thiét ké. Khi thiét ké so db
ndi day can chl y nhirng diém sau day:

- Bang diéu khién phai dat & noi kho rép, thoang mat, thuan tién thao tac, phu
hop qui trinh cong nghé (chu y vi tri clra sO, ctra cai, hwdng mé clra cai, clra lua,
hwéng gid thoi...).

- Day dan phai dwoc di tap trung thanh tirng cum, cép theo twéorng hoéc tran,
khéng dwoc kéo ngang doc tuy y.

- Trén so db cac diém nbi nhau vé dién phai dwoc danh sé gidng nhau.

- Trén bang vé& cac dwong day phai dwoc vé bang nét co ban, chi v& nhirng

dwdng day song song hoac vuéng goc nhau.

- CAu dao chinh va cong to tbng nén dat & mot noi dé nhin thay nhat.

- Phai lwa chon phwong an di day sao cho chiéu dai day dan 1a ngan nhét.
3.2. Vi du vé so dé nguyén ly va so dé néi day

a.Vé cac so’ do diéu khién mang dién chiéu sang

Trong mang chiéu sang, so d6 mach dwoc thé hién bang so do nguyén ly, so' do

nbi day. Khi the hién trén mat bang thwong dung so doé don tuyen Trong phan nay

s& xét mot sé mach co ban thé hién bang so dé nguyén ly va so dé nbi day. Con so
dd don tuyén sé xét & phan sau.

Vi du 3.1: Mach gém 1 cau dao, 1 cau chi, 1 6 cam, 1 cong tac diéu khién 1 déen
soi dot.
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So db nguyén ly nhw hinh 3.6. Can ct vao so dd, ching ta sé hiéu dwoc nguyén
tac két ndi cac thiét bj v&i nhau d& mach van hanh dang nguyén ly. Péng thei mach
ciing cho biét cac thao tac van hanh va cac chirc ndng bao ve...

Con & so db nbi day hinh 3.7, nguoi doc sé biét dwoc phwong an di day cu thé
clia mach dién. Ngoai ra ciing phan nao xac dinh dwoc vi tri 1ap dat cac thiét bi,
ddng thei con cé cai nhin tbng thé vé khdi lwong vat tw hay phwong an thi cong.

b
K
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N &&——°
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N

HINH 3.6: SO DO NGUYEN LY MACH BIEU KHIEN 1 DEN SQ1 BOT

~

N

|

HINH 3.7: SO DO NOI DAY TRONG Vi DU 3.1

Vi du 3.2: Mach gém 2 cau chi, 1 6 cam, 1 cong tac diéu khién 2 den soi dot (co
dién ap giong nhau va bang v¢&i dién ap ngudn. So d6 nguyén ly va so do ndi day
nhw hinh 3.8 va 3.9.

Vi du 3.3: Mach diéu khién dén va chudng dién. Khi an ndt thi chudng reo va dén
sang. So do nguyén ly va so do ndi day nhw hinh 3.10 va 3.11.
Vi du 3.4: Mach dén diéu khién & 2 noi (dén cau thang). So' d6 nguyén Iy va so
do ndi day nhw hinh 3.12 va 3.13.

Trang 61



TRUONG CAO PANG NGHE PAK LAK
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HINH 3.8: SO DO NGUYEN LY MACH 2 BEN SOQ1DOT BIEU KHIEN CHUNG

N

_______ HINH 3.9: SO O NOI DAY TRONG Vi DU 3.2
b
Cb
ce e g
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HINH 3.10: SO PO NGUYEN LY MACH BIEU KHIEN CHUONG DPIEN CO BEN
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O

HINH 3.11: SO DO NOI DAY TRONG Vi DU 3.4

b
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HINH 3.12 SO DO NGUYEN LY MACH BEN CAU THANG
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HINH 3.13: SO O NOI DAY MACH BPEN CAU THANG

Vi du 3.5: Mach dén diéu khién & 3 noi (dén chiéu sang hanh lang). So' d& nguyén ly
va so do ndi day nhw hinh 3.14 va 3.15.

cc ; } '
— [—] ./1KT 2K ﬁ; ®

HINH 3.14: SO DO NGUYEN LY MACH DEN CHIEU SANG HANH LANG
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i,

~M& rong: Mach dén diéu khién & nhiéu noi: Hoc sinh ty vé& so' d6 nguyén ly va so
dd néi day.
Goi y: Tl co' s& 1a mach dén diéu khién 2 noi, mudn m& réng thém 1 noi diéu
khién thi dung thém 1 cdng tac 4 cwc va két noi twong tw nhw hinh 3.20.
Vi du: Diéu khién 4 noi thi dung 2 cong tac 3 cic va 2 cong tac 4 cye. diéu khién
5 noi thi dung 2 céng tac 3 cywc va 3 cong tac 4 cuwc...

Vi du 3.6: Mach dén th tw (d&n nha kho). So dd nguyén ly va so dd ndi day nhw
hinh 3.16 va 3.17.

®1D ®2D ®3E) ®4D
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1K

HINH 3.16: SO DO NGUYEN LY MACH BEN NHA KHO
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HINH 3.17: SO DO NOI DAY MACH BEN NHA KHO
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_ Vi du 3.7: Mach diéu khién dén huynh quang va quat tran. So d6 nguyén Iy va so
do ndi day nhw hinh 3.18 va 3.19.
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HiNH 3.18: SO DO NGUYEN LY BEN HUYNH QUANG VA QUAT TRAN

HINH 3.19: SO DO NOI DAY MACH BEN HUYNH QUANG VA QUAT TRAN
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TRUONG CAO DANG NGHE DAK LAK
Lop: KHOA PIEN
Tén: DEN Tile: 1:1
Ng.vé: CAU THANG )
So:
KT:
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TRUONG CAO DANG NGHE DAK LAK
Lép: KHOA DPIEN
Tén: DEN Ti 1é:
So:
KT:
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TRUONG CAO DANG NGHE PAK LAK
______ a L&p: KHOA DIEN
Tén: DEN HUYNH QUANG |Ti l¢: 1:1
VA QUAT TRAN
Ng.vé: i
So:
KT:
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b. Veé cdc so d6 diéu khién mang dién céng nghiép.

DPbi v&i mang dién cong nghiép, so dd mach thwong dwoc thé hién dwdi dang
so d6 nguyén ly va so db nbi day. Ngoai ra khi két hop v&i hé thdng cung cép dién,
so d6 mach ciing dwoc thé hién bang so dd don tuyén.

Vi du 3.8: Mach diéu khién dao chiéu dong co' 3 pha bang cau dao 2 nga. So' do
nguyén ly va so do ndi day nhw hinh 3.20 va 3.21.

0. DUNG

1. QUAY THUAN.
2. QUAY NGHICH.

HINH 3.20: SO DO NGUYEN LY MACH DAO
CHIEU

HIiNH 3.21: SO DO NOI DAY MACH BPAO CHIEU
DONG CO 3 PHA BANG CAU DAO 2 NGA

Vi du 3.9: Mach khéi ddng Y — A déng co' 3 pha bang ciu dao 2 nga. So dd nguyén
Iy va so dd néi day nhu hinh 3.22 va 3.23.
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HINH 3.22: SO DO NGUYEN LY MACH KHOIDONG Y — A
DONG CO 3 PHA BANG CAU DAO 2 NGA
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HINH 3.23: SO DO NOI DAY MACH KHOI BONG Y - A
DONG CO 3 PHA BANG CAU DAO 2 NGA

Vi du 3.10: Mach dao chiéu quay dong co 1 pha (kiéu dién dung) bang cau dao
2 nga. So do nguyén ly va so do noi day nhw hinh 3.24 va 3.25.

Trang 72



TRUONG CAO PANG NGHE PAK LAK

Voo |

Il VIR
2CD
o
Y'Y Y\ LYY YN
a. Dung cau dao d&o 1 pha b. Dung ciu dao d&o 3 pha

HINH 3.24: SO DO NGUYEN LY MACH DAO CHIEU BONG CO 1 PHA BANG CAU DAO 2 NGA

@ \ 4
[, <

HINH 3.25: SO DO NOI DAY MACH BAO CHIEU DONG
CO 1 PHA BANG CAU DAO 2 NGA

Vi du 3.11: Mach mé& may dong co 3 pha qua cudn khang bang cau dao. So' do
nguyén ly va so do ndi day nhw hinh 3.26 va 3.27.
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HINH 3.26: SO DO NGUYEN LY MACH MG MAY

PONG CO 3 PHA QUA CUQON KHANG BANG CAU DAO
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HINH 3.27: SO DO NOI DAY MACH MO MAY BONG CO' 3

PHA QUA CUQON KHANG BANG CAU DAO

Trang 74



TRUONG CAO PANG NGHE PAK LAK

d

TRUONG CAO DANG NGHE DAK LAK

Lop:

Tén:

DAO CHIEU QUAY
DKB 3 PHA BANG

Ng.vé:

CAU DAO

KT:

KHOA BIEN

Tilé: 1:1

Sé:
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TRUONG cAO PANG NGHE DAK LAK
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b. Vé cac so dé6 mach dién tir.

So dd trong mach dién t& thwong chi st dung dang so dd nguyén ly 1a chinh
(so d6 ndi day gan nhw khéng dung; dé 1ap rap dwoc mach ngudi ta st dung so
dd mach in). Trong pham vi tai liéu nay sé& gidi thiéu mot sé mach dién t&r co ban
thé hién bang so dé nguyén ly.

Vi du 3.12: Mach chinh lwu cau 1 pha ¢6 tu loc. So d6 nguyén ly 3.28.

R -
i _"L |:|TAI
S
Da

HINH 3.28: MACH CHINH LU'U CAU 1 PHA CO TU

Vi du 3.13: Mach chinh lwu sao 3 pha. So' d6 nguyén ly 3.29.
} 3
. P

} g_ []TAI
- 3

HINH 3.29: MACH CHINH LUU SAO

Vi du 3.14: Mach chinh lwu sao 3 pha. So' d6 nguyén ly 3.30.
D1

A B '

D4

_Ki

D2

- - it

HINH 3.30: MACH CHINH LU'U CAU 3 PHA

Trang 85



TRUONG CAO PANG NGHE PAK LAK

Vi du 3.15: Mach chinh lwu cé khéng ché sao 1 pha. So d6 nguyén ly 3.31.
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HINH 3.31: MACH CHINH LUU CO KHONG CHE SAO 1 PHA VA MACH KiCH SCR DUNG UJT

Vi du 3.16: Mach chinh lwu c6 khong ché cau 3 pha doi xrng va khong doi
xwng. So do nguyén ly 3.32.
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a. Cau 3 pha dbi xtrng
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b. Cau 3 pha khéng dbi xirng

HINH 3.32: MACH CHINH LU'U CO KHONG CHE CAU 3 PHA

Vi du 3.17: 'ng dung SCR diéu khién tai AC, DC. So d6 nguyén ly 3.33.
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Ysc

a. Diéu khién dén bang
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b. Diéu khién dong co van ndng bang SCR
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HINH 3.33: MACH U’NG DUNG SCR
Vi du 3.18: ’ng dung Tridc diéu khién tai. So dé nguyén ly 3.34.

220V - AC

¢ =

’

HINH 3.34: MACH NG DUNG TRIAC

Vi du 3.19: Mach 6n ap bu dung BJT. So 6 nguyén ly 3.35.
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HINH 3.35: MACH ON AP BU DUNG BJT
Vi du 3.20: Mach timer dién tlr dung BJT. So dd nguyén ly 3.36.
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HINH 3.36: MACH TIMER DUNG
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Vi du 3.21: Mét vai trng dung khac ctia BJT. So d6 nguyén ly 3.37.

R1 RL ¥b
R2
Q
+ e +e I
a. Mach khuéch dai dung BJT b. Diéu khién role dung BJT va photo DIODE

HINH 3.37: MACH U'NG DUNG TRANZITO (BJT)

Vi du 3.22: Mét vai (rng dung ctia vi mach. So dd nguyén ly 3.38.
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a. Mach cong dao str dung OP — AMP b. FLIP — FLOP RS st dung 2 céng NAND
+5V R1
[ A +
r T U
8. p—eo 0
% 2.
3. 3 . P
0 . 95 %
7 RA RF
J_ > 6 Lo . RZ%
T L 11
c¢. Mach dao dong st dung IC 555 d. Mach khuéch dai khéng dao sir dung OP — AMP

HINH 3.38: MOT SO U'NG DUNG CUA VI MACH
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4. Vé so do don tuyén
4.1. Khai niém

Dé mach dién van hanh ding nguyén ly thi phai dau day chinh xac theo so' do
nguyén ly. Con muon thé hién phwong an di day cu thé thi phai dung so do dau
day két hop trén so do vi tri.

Nhw cac vi du da xét: so do noi day thé hién chi tiét phuong an di day, cach dau
ndi cung nhw thé hién ré s6 day dan trong tng tuyén... Nhwng nhuwoc diém Ion
nhat ctia dang so dd nay la qua rvom ra, so lvong day dan chiém dién tich I&n
trong ban vé (khdng con chd dé thé hién day du céac thiét bi) va sy chi tiét nay doi
khi cling khéng can thiét.

Pé don gian hoa so d6 ndi day, nguoi ta chi dung 1 day dan dé biéu dién mang
dién, mach dién goi la so do6 don tuyén.

~Uu diém cla so' do nay la so day dan dwoc gidm thiéu dén mirc toi da nhung
van thé hién duwgc nguyén ly cling nhw phwong an di day cua hé thong. Mat khac,
so do don tuyén rat thuan tién biéu dién trén so dé mat bang, so do vi tri...

’Phén lon cac ban vé thiét ké hé thong dién, mang dién, mach dién déu duoc
thé hién bang so do don tuyén két hop voi sy giai thich, minh hoa bang van ban
hoac cac so do nguyén ly, so do ndi day chi tiét (néu can).

4.2. Nguyén tac thwc hién

Pé thwc hién hoan chinh mét mang dién, mach dién bang so d6 don tuyén, can
tuan tha trinh tw va cac nguyén tac sau day:

Bwéc 1: Can clr vao yéu ciu va cac tiéu chuan ky thuat vé phac hoa so doé
nguyén ly.

Bworc 2: Can clr vao mat bang, dac diém clia qui trinh san xuat dé xac dinh vi
tri lap dat cac thiét bi va vé so do vi tri.

Bwoc 3: Chon phuong an di day va vé phac hea so do ndi day chi tiét. Bong
thoi dé xuat phwong an thi céng.

Buwéc 4: Vé so d6 don tuyén theo cac nguyén tac sau:
- Chi dung mot day dan dé thé hién so do.
- Str dung céc ky dién dung trong so dé mat bang.

- 86 day dan cho tirng doan duoc thé hién bang cac gach xién song song (hoac
con s0) dat trén tuyén do (hinh 3.49). biéu nay sé thwc hién dwoc bang cach kiém
tra s6 day dan trng doan trén so d6 noi day.

- Lap bang ’ghuyét minh: co t,hé §0’ dung ngdn nglr hodc cac so dbé nguyén ly,
hinh cat, mat cat d& minh hoa néu can.

HINH 3.39: BIEU DIEN SO DAY DAN CHO TUNG DOAN
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Hinh 3.40 1a so d6 don tuyén ctia mach dién don gidn. So d6 nay co thé giai
thich nhuw sau

LL C® V774 C®
77 77
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HINH 3.40a HINH 3.40b

HINH 3.40: MINH HOA SO O BON TUYEN

Hinh 3.40a:

- Poan ab ¢6 2 day ngudn vao (pha va trung tinh).

- Bang dién dat sat twong bén phai canh clva ra vao, gom: 1 cau chi, 1 cong tac
va 0 cam.

- Poan bc ¢6 2 day ra dén (1 day ra tlr cdng tac va day trung tinh).

Hinh 3.40b:

Twong tw hinh 3.40a, nhung doan bc ¢ dén 3 day ra dén. Biéu nay chirng t6
mach con co phu tai phia sau nén phat tuyén phai c6 thém day pha ngoai 2 day
giong nhw hinh 3.40a & trén.

5. Nguyén tac chuyén déi cac dang so do6
5.1. Nguyén tac chung
Qua khdo sét cac phan da xét, dé dang nhan thay:

- So d6 nguyén ly la co ban, quan trong nhéat, né quyét dinh tinh dung sai cla
mach dién, mang dién.

- Ttr so' d6 nguyén Iy két hop voi mat bang, vi tri thiét b sé cé dwec so do ndi
day chi tiét.

- Pon gidn héa so dd nbi day chi tiét sé la so dé don tuyén.

Can clr vao cac mdi quan hé & trén, co thé dwa ra nguyén tac chuyén doi qua
lai gilta cac dang so do.

Mébi quan hé nay coé tinh thuan — nguoc; ap dung cho ngudi thiét ké va nguoi
thi cédng dwoc thé hién qua hinh 3.41.
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SO bO MAT BANG

SO PO VI TRI
Chuyén déi thuan —
_________________________ — — — = THIET KE
SO PO SO Dp SO PO )
NGUYEN LY > NOI DAY > PON TUYEN

_ Chuyén dbi ngwoc
THICONG |4 = = —m m m e e e e e e e e e e e e e e e e e e e e e = = =

HINH 3.41: NGUYEN TAC CHUYEN BOI CAC DANG SO bO

5.2. Dw tru vat tw

Cong viéc nay thwong danh cho nguoi thiét ké. Sau khi da tinh toan, so sanh
kinh té& — ky thuat dé chon phwong an kha thi toi wu nhat; Nguoi thiet ké sé can clr
vao so do dé lap bang dv tru vat tw can thiét cho cbng trinh.

Khi du tr vat tw co thé tang thém (5 — 10)% so vai s6 lugng thie té doi voi cac
thiet bi dé héng héc hoac trwvong hop wéce tinh.

Lap bang ké cé dang nhu sau:
Bang 3.1

STT CHI DANH — CHUNG LOAI bvT SL | PONGIA | THANH TIEN | GHICHU

Ghi chu:

O”muc chi danh thiét bi phai néu r6 rang cac dac tinh ky thuat co ban, can thiét
c6 thé néu ca xuat xtr, nguon goc cua thiét bi.

Vi du:

- Cau chi hop 7A (khéng ghi la cau chi chung chung).

- Day dién don CADIVI 30/10 (khéng ghi la day dién don chung chung)

- CB 1 pha 30A — LG (khéng ghi la CB 30A hoac CB 1 pha chung chung)
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5.3. Vach phwong an thi céng
Day la cong viéc cua nguoi thi cong. Dé 1a tét viéc nay, doi héi ngudi tho phai
tuan tha mot s6 qui dinh sau:
- Nghién ctru that ki ban vé, khao séat can than hién trwong cdng tac.
- Phwong an kha thi, thuan tién, hop ly nhét.
- Phwong an phai ddm bao thi céng dung véi tinh than cla nguoi thiét ké.
- Dam bao an toan cho nguwdi va thiét bi.
- Nén tr0 tinh cac tinh hudng phat sinh, dé tranh bj ddng trong qua trinh thyc
hién.
5.4. Vi du téng hop
a.Vé cac so’' doé trong hé thong cung cap dién

Trong hé théng cung cép dién, hau hét cac so do déu dwoc thé hién bang so d6
don tuyén. Trong mot s trwdng hop can thiét thi dung thém so do nguyén ly. So
do ndi day chi tiét va so do vi tri it dwoe dung.

Vi du 3.23: Tram bién ap 22/0,4kV. So d& don tuyén nhw hinh 3.42

3~ 22kV

FCO

BU
BT
22/0,4kV

;%) 1CB i\’ 2CB ;;L) 3CB

|
)
q

—_— e —_—
@ kWh @ kWh @ kWh
v  J \
TAI 1 TAI 2 TAI 3

HINH 3.42: TRAM BIEN AP 22/0,4kV
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3~ 110kV

1DCL 3DCL

—0/|—

1MC 2MC

2DCL

L
3MC \f 4DCL

\T%
1DND J_ 5DCL 6DCL 2DND
1BT 2BT
= 110/22kV 110/22kV
s
7FCO
1FCO 2FCO 3FCO 4FCO SFCO 6FCO

HINH 3.43: TRAM BIEN AP 22/0,4kV

|_

Vi du 3.24: Tram bién ap 110/22kV, c6 dy phong lién két. So a6 don tuyén nhw
hinh 3.43

Vi du 3.25: Tram bién ap xi nghiép 22/6/0,4kV. So' dd don tuyén nhw hinh 3.44
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3~ 22kV

1MC
_’ ML
Y 1BT -
1 22/6kV
- A

2MC

3mMC 4MC 5MC 6MC

2BT
@ @ 6/0,4kV Q

1CB 2CB 3CB 4CB

HINH 3.44: TRAM BIEN AP Xi NGHIEP 22/6/0,4kV
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Vi du 3.26: Tram bién ap phan phéi 110/22/0,4kV. So d6 don tuyén nhw hinh
3.45

3~ 110kV

CB 1CK

A
<
>
%

1IMC
Y 1BT
| 110/22kV
3~ 22kV
2CK 5 3CK
CB N
2MC 3MC aMC
3~ 22kV
Q ‘ ‘ 4BT
LN 2BT 2BT 22/0,4kV
22/0,4kV 22/0,4kV
3~ 0,4kV 3~ 0,4kV
— 4CB 5CB . 1CB \1‘: 2CB 3CB
— l———
1CB
] [—>
A J

— |———
— |—p
- e

HINH 3.45: TRAM BIEN AP PHAN PHOI 110/22/0,4kV

Trang 96



TRUONG CAO PANG NGHE PAK LAK

Vi du 3.27: Tram bién ap phan phdi 22/0,4kV theo so d& mach vong. So dé don
tuyén nhw hinh 3.46

3~ 22kV
i 5MC
mC i 5BT |
| 22/0,4kV :
1BT ! !
22/0,4kV i :
| 3 ~ 380V i
3~ 380V |
: 4MC
4BT
: y 22/0,4kV
2MC 3MC 3~ 380V
2BT 3BT
22/0,4kV 22/0,4kV
3~ 380V 3~ 380V

HINH 3.46: TRAM BIEN AP PHAN PHOI MACH VONG 22/0,4kV
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Vi du 3.28: So' d6 cung cép dién dung trong gidi tich mang. So d& don tuyén
nhw hinh 3.47

BUS1 BUS?2
Zioa
1MC 14MC
~ Z12B
\/
2MC 13MC 15MC
3MC 12MC
Z23
Zia
Z34
AMC 8MC 9MC 11MC
BUS4b . BUS4a BUS3
6MC
10MC
5MC 7™MC @

HINH 3.47: SO PO CUNG CAP BIEN DUNG TRONG GIAI TIiCH MANG

b. Chuyén déi cdc dang so dé dién.

Vi du 3.29: Chuyén cac so' d6 ndi day chi tiét & cac vi du 3.1 dén 3.7 sang so
do don tuyén. So d6 don tuyén nhuw hinh 3.48 dén 3.54

=
—(

\(f
HINH 3.48: SO DO DPON TUYEN TRONG Vi DU 3.1
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> < ok <
(
HiNH 3.49: SO DO PON TUYEN TRONG Vi DU 3.2
o ////. //// * ////
SN
HIiNH 3.50: SO BO PON TUYEN TRONG Vi DU 3.3
I\IA//// . ////// //////

vy s

HINH 3.51: SO DO BON TUYEN MACH DEN CAU THANG
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®

X

2

HINH 3.52: SO DO DON TUYEN MACH DEN HANH LANG

=

s

v

s

HINH 3.53: SO DO BON TUYEN MACH DEN NHA KHO

IS,

HiNH 3.54: SO DO BPON TUYEN MACH BEN HUYNH QUANG VA QUAT TRAN
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Vi du 3.30: Chuyén so d6 don tuyén trong hinh 3.55 sang so d6 ndi day chi tiét.

Chd thich:
Bang B1: CB tdng, 2CC, 1 6 cam, 2 cong tac diéu khién dén D1, B2
Bang B2: 1CC, 1 6 cdm, 1 cong tac diéu khién dén D3.

HINH 3.55: SO DO BDON TUYEN MANG DIEN SINH HOAT

Vi du 3.31: So dd vj tri cia mot can hd nhw hinh 3.56. Hay thwc hién:
- V& so dd cung cap dién cho can ho do;

- Thuyét minh phwong an di day;

- Lap bang dw trq vat tw. Biét cac kI'Ch’ thuéjc clia can ho la: chiéu dai: 12m;
chiéu réng: 4,8m; chiéu cao tir la-phéng xudng nén la 4m; hang ba dai 2,5m.

— L
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\J ]
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%

HINH 3.56: SO PO V| TRi CUA MOT CAN HO

Vi du 3.32: Mét phong hoc cé kich thuwédc (8x8)m; chiéu cao 4m. So d6 vi tri nhw
hinh 3.57. Hay thwc hién:

- V& so dd cung cap dién cho cdn ho do.

- Thuyét minh phwong an di day;

- Lap bang dv tru vat tw.
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—l\/ Clra trwoce

C
@
c >
«©
mQ [ — | — —
5 — [ — [ —
 — —  —
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I 1 | —  —
1 1 1

I i I i I i
Clra sau

HINH 3.57: SO BO V| TRi CUA MQT PHONG HOC

Vi du 3.33: M6t phan xwéng c6 kich thwéc (18x10)m; chiéu cao 6,5m. So dé vi
tri nhw hinh 3.58. Hay thywc hién:

- V& so dd cung cap dién cho phan xwéng doé.

- Thuyét minh phwong an di day.

O O

®) O

sl | O

7777 o

HIiNH 3.58: SO DO V| TRi CUA MOT PHAN XUONG
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Giai vi du 3.30
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Giai vi du 3.31
SO PO BDON TUYEN
L — —— — HINH 3..... MAT BANG TRUONG HOC
D 20 Bl pmd | '
s D2 2 b5 4 B3
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BANG 3.2
STT CHI DANH — CHUNG LOAI BVvT SL DON GIA THANH TIEN GHI CHU
1. Day dién don 30/10 m 50
2. Day dién don 20/10 m 40
3. Day dién doi 24 m 100
4. Ong dep (10x20) Ong 10
5. Bang nhwa (25x30) va (10x15) Céi 03 +03
6. Vit 2cm Boc 03
7. Vit 1,5cm va 3,5cm Boc 01+01
8. Tac ké nhya 3mm Boc 10
9. Tac ké nhya 4mm Boc 03
10. Bang keo dién Cudn 05
11. Bén huynh quang 40W, 220V (1,2m) B6 04
12. Bén huynh quang 20W, 220V (0,6m) B6 02 b5; b7
13. DPén ngl 5W, 220V Bo6 01 D4
14. CB 220V, 30A Céi 01 CB téng
15. CB220V, 20A 02
16. Cé&u chi 250V, 7A Céi 08
17. Cong tac 250V, 7A Cai 07
18. O cédm nhiéu 16 Céi 03
19. Chuéng dién 220V Céi 01
20. NGt 4n chuéng Céi 01
21. | O Quat trAn 220V, 120W + Hop sb Bo 03
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Giai vi du 3.32

SO DO DON TUYEN
B ininieleiiintetet il S B - g
| 1 | 11 1 = 1 I 1 I 1
L 11 |
1 L 11 n | - SE
I Ll - | g2 s P9 D8 D7
I Pl I I °g | 4= == i
! (L [ e ! © 6| 5 | 3 |
| L 11 1
! Pl 1 I 8
: P! 1 I Q4 Q3
p1 D203 Q2 01 1) papsope! !piro I b4 b5 b6
| | [ I 7
D7 P8 P9 Q4 31
] “ @ X ! SRS ERS
T _BIV_A ;3 ________ B2 B4 o0 1= . :
Q1 Q2
10 0, 50
6 5 3
| Thuyét minh: B3 B2 b3 D2 D1
Truc chinh st dung day don 30/10 (hoac cap M6); lay tw e 5 :
sau CB tong dat tai B1. Day ra dén, quat st dung day d [ 24 , , ,
(hoac cap M1.5). ' ' ' ' /\J?
Puong day dugc di ndi trong dng dep (20x30) va (10x20) ta sau
trén tran va twong & cac vi tri twong tng. Ong dwoc ¢b dinh
bang vit va tac ké n,hL_fa 2cm.
Cac den, quat lap vao tran nha & vi tri twong ng. . TRUONG CAO PANG NGHE PAK LAK
Cac bang diéu khién dat & d6 cao (1,4 — 1,6)m tinh ti nén - -
nha. Lép: MANG DIEN KHOA DIEN
Vat tw can thiét dwoc dw tru trong bang 3.3. Tén: PHONG HOC | Tilé: 1:1
Ng.vé: . i
So:
KT:
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Bang 3.3
STT CHI DANH — CHUNG LOAI bvT SL DON GIA THANH TIEN GHI CHU
1. Day dién don 30/10 m 70
2. Day dién déi 24 m 120
3. Ong dep (10x20) Ong 10 Nhanh vao cac day dén
4. Ong dep (20x30) Ong 08 Puwong éng chinh
5. Bang nhwa (25x30) va (10x15) Cai 02 + 02
6. Vit 2cm Boc 03
7. Vit 1,5cm va 3,5cm Boc 01+01
8. TAc ké nhwa 3mm Boc 10
9. TAc ké nhwa 4mm Boc 03
10. Bang keo dién Cubn 05
11. Bén huynh quang 40W, 220V (1,2m) B6 18
12. CB 220V, 30A Céi 01 CB téng
13. Cau chi 250V, 7A Cai 14
14. Cong téc 250V, 7A Céi 10
15. O c&m nhiéu 16 Céi 01 Dung cho thiét bi nghe nhin
16. | Quat tran 220V, 120W + Hop sb Bo 04
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Giai vi du 3.33

SO PO PON TUYEN

Thuyét minh: , — —

- Toan bo hé théng dwoc déng cat qua CB
tdng 3 pha c6 cong suét phu hop.

- Truc chinh s dung day ddng boc 4 16i c6 tiét
dién phu hop. duwong day duoc Iap ndi trén s
deé.

- Nhanh ré ra tirng déng co dwoc di ngam. St
dung cap déng boc 4 I8i (tiét dién phu hop)
ludn trong éng cach dién PVC.

- Cac dong co dwoc diéu khién bang khoi
dong tlr (v&i cong suét va so dd mach thich
hop) lap trong ta diéu khién, dat tai vi tri cong
tac.

- Toan bd hé théng dwoc nbi dat théng qua hé
thdng tiép dia lién két theo tiéu chuan.
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HOAT PONG II: T HOC VA ON TAP
- Tai liéu tham khao cho bai nay:

Lé Cong Thanh: GIAO TRINH VE DPIEN, Trwong Pai hoc Sw pham Ky thuat
TP. HCM - 1998.

TIEU CHUAN NHA NUOC: Ky hiéu dién; Ky hiéu xay dung.

Céc tap chi vé dién, gidi thiéu sdn phdm cla cac nha san xuét trong, ngoai
nwdc hién co trén thi trwong.

Trao ddi nhom va tré |oi cac cau héi: 3.1 dén 3.6.
Giai cac bai tap: 3.7 dén 3.20.
CAU HOI VA BAI TAP

3.1 Neéu sy khac nhau va mbi lién hé gitra cac dang so dd dung trong vé dién?

3.2 Neéu tdm quan trong va y nghia cliia so d& nguyén ly?

3.3 Neéu tdm quan trong va y nghia cla so d6 ndi day?

3.4 Neéu céac yéu cau khi vach mét phwong an di day chi tiét cho mét céng trinh
dién?

3.5 Neéu trinh tw va nguyén tac khi chuyén tr so d& nbi day chi tiét sang so dd
don tuyén?

3.6 Phan tich cac yéu cau can thiét cho viéc doc ban vé dién phuc vu cdng tac thi
cbng?

3.7 Mach gdm 2 cau chi, 1 6 cdm, 2 cong tac diéu khién 3 dén soi dét (co dién ap
gibng nhau va bang voi dién ap ngudn). Hay vé so dd nguyén ly, so do nbi
day va so dé don tuyén cho mach dién trén.

3.8 Mach chuéng goi dén nhiéu noi va tir nhiéu noi goi dén dwoc bd tri nhw hinh
3.59. Hay hoan chinh so' d6 nguyén ly; vé so dé ndi day va so dé don tuyén.

T
— e 9 2
£

F

)
F
iD

3

HINH 3.59: SO PO NGUYEN LY MACH BIEU KHIEN CHUONG GOI
NHIEU NO'I VA NH EU NO'I GOI BEN

3.9 Dang so dd khac clta dén ciu thang dwoc bd tri nhw hinh 3.60. Hay hoan
chinh so' dd nguyén ly; vé so dd ndi day va so dé don tuyén.
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HINH 3.60: SO PO NGUYEN LY MACH BEN CAU THANG

3.10 Mach dén diéu khién & 4 noi (dén chiéu sang hanh lang) dwoc b tri nhw hinh
3.61. Hay hoan chinh so d& nguyén ly; vé so dd nbi day va so dd don tuyén.

cc ) o '
o [ ./o @ZK @3K ﬁ: ® °

HINH 3.61: SO DO NGUYEN LY MACH DEN DIEU KHIEN O 4 NOI
3.11 Mach dén sang luan phién va dén sang td, sang m& dwoc bd tri nhw hinh
3.62:
2K: bac vé 1: dén 1D sang; bac vé 2: dén 2D sang;
4K: bac vé a: dén 3D va 4b sang mo; bac vé b: dén 4D sang to;
Hay hoan chinh so’ d6 nguyén ly; vé so d6 ndi day va so dé don tuyén.
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HINH 3.62: SO PO NGUYEN LY MACH BDEN SANG LUAN PHIEN VA BEN SANG TO SANG MO

3.12 Mach diéu khién déng co dwoc bb tri nhw hinh 3.63 Biét D1 dao chiéu quay;
D2 chi quay 1 chiéu. Hay hoan chinh so dd nguyén ly va so dd nbi day.
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HINH 3.63: BIEU KHIEN DPONG CO' 3

3.13 Mach diéu khién déng co dwoc bd tri nhw hinh 3.64 Biét b1 déo chiéu quay;
P2 mé& may Y — A. Hay hoan chinh so db nguyén ly va so' d6 ndi day.
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HINH 3.64: BDIEU KHIEN BONG CO' 3 PHA
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3.14 Mach dao chiéu quay déng co 1 pha (kiéu ndi tré) dwoc bd tri bang ciu dao 2
nga c6 so dé nguyén ly nhu hinh 3.65. Hay vé so db nbi day chi tiét.
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2CD

HINH 3.65: SO DO NGUYEN LY MACH DAO CHIEU
DONG CO 1 PHA BANG CAU DAO 2 NGA

3.15 M6t c&n ho c6 3 phong; st dung céac thiét bi sau:

- Phong khach: 1 den huynh quang 1,2m, 1 quat treo twdng, 1 chuéng dién
va cac thiét bj am thanh.

- Phdong ngu: 1 dén huynh quang 1,2m, 1 den ngu, 1 quat treo twdng, 1 bd
may vi tinh dé ban, 1 ban Gi dién.

- Bép va nha vé sinh: 1 dén huynh quang 1,2m, 1 d&n huynh quang 0,6m
(trong toilett) 1 td lanh, néi com dién.

Hay vé so db cung cép dién cho can ho trén va thuyét minh phwong an.

3.16 V& so db nguyén ly va so dd ndi day chi tiét cho mach dién cé so dé don
tuyén nhw hinh 3.66.

) <o
~ N L~ —=H
4 4

- o §e

HINH 3.66: SO DO PON TUYEN MACH DIEN BAI TAP 3.16

3.17 V& so d6 nguyén ly va so dd ndi day chi tiét cho mach dién cé so db don
tuyén nhw hinh 3.67.
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HINH 3.67: SO DO BON TUYEN MACH DIEN BAI TAP 3.17

3.18 V& so' d6 nguyén ly va so dd ndi day chi tiét cho mach dién cé so dd don
tuyén nhw hinh 3.68.

>,
¥
_@
& =&

HiNH 3.68: SO DO PON TUYEN MACH DIEN BAI TAP 3.18

3.19 Vé so d6 nguyén ly va so dd ndi day chi tiét cho mach dién cé so dd don
tuyén nhw hinh 3.69.

~

— Py

] =
o o
HINH 3.69: SO DO BDON TUYEN MACH DIEN BAI TAP 3.19

3.20 Mat bang cGia mét trwéng hoc nhw hinh 3.70. Hay vé so d6 cung cép dién cho
cac khu vue cla trwdng va thuyét minh phwong an di day.
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3~ - 380V

KY TUC XA G1 (4 TANG)

~ NHA THI
PAU THE THAO
(2 TANG)

XUONG THY'C HANH D
(2 TANG)

XUONG THUC
HANH E
(2 TANG)

KHU
PHONG
HOC
C
(4 TANG)

KY TUC XA G2 (4 TANG)

XUONG THU'C HANH
F
(2 TANG)

KHU
PHONG
HOC
B
(4 TANG)

KHU HANH CHINH (3 TANG)

HINH 3.70: MAT BANG TRUONG HOC

KHU PHONG HOC A (3 TANG)
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6. Gi®i thiéu phan mién may tinh hé tro’ thiét ké mach dién AutoCAD
Electrical

1.1. Tinh tién ich cuaa CAD

CAD la chir viét tét cla cum twr tiéng Anh Computer Aided Desingn. Hién nay
thuat ngir CAD ngay cang tré nén phd bién trong ky thuat néi chung va trong dién
ndi riéng. N6 da tao ra mét phwong phap thiét ké méi cho cac ky thuat vion.

Trong tiéng Viét né cé nghia la thiét ké trén may tinh hay ciing c6 thé goi la thiét
ké v&i sy hd tro cud may tinh. Viéc thiét ké trén may vi tinh gitp cho ban cé thé I1én
dwoc nhidu phwong an trong mét thei gian ngan va stra dbi ban vé mot cac nhanh
chéng va dé dang hon rat nhiéu so véi cach lam tha cdng. Ngoai ra ban cé thé tra
hdi cac dién tich, khoang céach...tryc tiép trén may.

CAD Electrical la mdt phan mén thiét ké trén may vi tinh cd nhan dwoc st
dung twong dbi rong rai trong cac nganh : Thiét k& hé théng dién, nwéc , Thiét ké
kién tric xay dwng va trang tri ndi that, Thiét ké co khi, Thiét ké hé thdng chiéu
sang cho cac cong trinh van hod, Thiét 1ap hé thdng ban dé.

Cac doi héi vé cau hinh

CAD Electrical yéu cau can c6 méi trwéng hé diéu hanh la Windows 98;
Windows ME; Windows 2000; Windows XP... v&i cau hinh may ti thiéu 1a Pentium
233 (hodc twong dwong), 256MB Ram; B6 hién thj Video cé do phan giai 800i600
ché d6 mau tdi thiéu 1a 256 mau.

1.2. Giao dié n cua AutoCAD Electrical

Sau khi kh&i ddng AutoCAD Electrical s& xuat hién man hinh lam viéc cua
AutoCAD Electrical . Toan bé khung man hinh nhw sau

[ AutoCAD Electrical - [Drawing1. dwg]
[EP File Edit “iew Insert Format Tooks Draw Dimension Modify Projects Components Wires Panel Layout window  Help -8 x

ODWHE 2R3 DG 25 - XXX BNERIDE @
AL v[32 € | WBlye | Byl aper v|[— Biaer v

=

AALEZBWHE HAELd VA B-TEHRME || afudbldBSYAL2 By QUYL

%

I—b}{

144 » | W]\ Model {Tayoutl { Lavoutz

|~
v

lCommand: _options -~
ICommand - ]

[Command : L =
219874, 180430, 0.0000 SNAP| GRID| ORTHO [POLAR OSNAP ‘DTHAEK DYH LWT |MODEL g"@ﬂ? hd

i start 2@ % 7 [EautoCaD Electrical- [, | D) Documents - Micrasof. . €L DGR et

1.3. Menu va Toolbar cua AutoCAD Electrical

Hau hét cac lénh déu co thé dwoc chon thong qua Menu hodc Toolbar cia
chwong trinh. Day la cac phan t&r man hinh dang tich cwc n6 giup ta thic hién
dwoc cac Iénh cua AutoCAD Electrical ma khéong nhat thiét phai nhé tén 1énh.
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Nhirtng céng cu nay rat hiru ich v&i nhitng ngudi lan dau tién lam viéc voi
AutoCAD Electrical, tuy nhién viéc thyc hién Iénh théng qua Menu (hoac Toolbar)
cling doi héi ngwdi st dung phai lién tuc di chuyén chudt dén cac hop céng cu
hodc chirc ndng Menu twong (rng, do vay thdi gian thwe hién ban vé cé thé ciing
kéo dai thém dbi chat. V&i nhirvng ngudi da thanh thao AutoCAD Electrical cach
thwe hién ban vé da sé duoc thong qua dong 1énh (ving 1V), véi cac cach viét 1énh
theo phim tat (cach viét rat gon). Tuy nhién dé dat dén trinh d6 do6 can cé thdi gian
rén luyén, 1am quen v&i cac 1énh va dan tién téi viéc nhé tén, nhé phim tét cua
[énh .v.v...

1.3.1. Menu Bar

AutoCAD Electrical c6 danh muc Menu (vung lll), cac Menu nay duoc xép ngay
bén duwoi

dong tiéu dé. Pé la cac Menu dang kéo xudng (Pull down menu), cac chirc ndng
Nenu sé& xuét hién day du khi la kich chudt |én danh muc ctia menu dé.

File Menu

Menu nay dam trach toan bd cac chirc nang lam viéc véi File trén dia (mé File,
ghi File, xuét nhap File...). Ngoai ra con dam nhan viéc dinh dang trang in; khai bao
cac tham sb didu khién viéc xuét cac sb liéu trén ban vé hién tai ra gidy hoac ra
File...

-8 Edit Miew Insert Format  Tools

[ mew... CTRL+HM =l View Insert  Format  Tools  Draw  Dimen:
Mew Sheet Set,,, £ Undo Intelizoom CTRL+Z
V& Jpen... CTRL+O

Open Sheet Set,.,

=€ Cut CTRL+X
g] Load Markup Set... ._

TT =

Close
Copy with Base Poink CTRLH+SHIFTHZ
Copy Link,
H save CTRL+S % paste CTRL+Y
CTRL+SHIFT+5 Paste as Block, CTRL+3HIFT+Y
m eTransmit. .. Paste as Hyperlink,
bg Publish to Web. .. Paste to Original Coordinates
Export... Paste Special. ..
|E| Page Setup Manager... ;;E Claar el
Plotker Manager. .. @ Select Al CTRL+4
Plat Skyle Manager. ..
m Plak Presigw QLE Links...
2 Plat... CTRL+P e Find, ..
& Publish...
Wiews Plot and Publish Details. ..
Drawing Ltilities ¢
Send. ..

Drawing Properties...

Exit CTRL+O
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Menu Edit

Lién quan dén cac chirc nang chinh stra sb liéu bd nhé tam thoi (Copy);
dan (Paste) sb liéu tlr bd nhéd tam thdi ra trang hinh hién tai....

Menu View

Lién quan dén cac chirc nang thé hién man hinh CAD. Khéi phuc man
hinh (Redraw); thu phong hinh (Zoom); Pay hinh (Pan); Tao cac Viewport;
Thé hién man hinh duéi dang khéi (Shade hodc Render) v.v...

Insert Format Tools Dre N Format  Tools Draw  Dimensi Tools  Draw  Dimen:

V4 Redraw .I:g] Block... ZE Laver...

Fegen [ External Reference... Calar,.,,
Regen Al Raster Image. .. Linetype...
Field. .. Lineweight...
Zoarm r - _
Scale Lisk, .
Fan r Lavout k
Aerial Wisw &? Text Style. ..
30 Skudio, .. P e
| - “ Dimension Skyle. ..
Clean Screen CTRL+0 ACIS File...
- - ﬂf Table Style. ..
Dk awi i
Viswports b rawing Exchange Binaty
Windaoves Metafile, ..
la Mamed Views. ., rs Hindows Fetarle Point Stvle. ..
QLE Ohject. .,
30 Yiews y w225 VR Mulkiine Style. ..
& =D Orbit #5 uref Manager... Uit
Image M -

"i Hide fage Manager Thickness
shade r &5 Hyperlink. .. CTRL+K Drawing Limits
Render r

Rename...
Display r
Toolbars...
Menu Insert

St dung dé thwe hién cac 1énh chén. Cac dang s6 liéu dugc chén vao co thé la
cac khéi (Block); cac file anh; cac doi twogng 3D Studio; cac file anh dang Metafile;
cac doi twong OLE v.v...

Menu Format ] ]

S dung dé dinh dang cho céac C{(“)i twong ve. (;éc déi twong dinh dang c6 thé 1a
cac Iép (Layer); Dinh dang mau sac (Color); Kiéu duwdong; D6 manh cia dudng;
Kiéu chi¥; Kiéu ghi kich thwdc; Kiéu thé hién diém v.v...

Menu Draw

La danh muc Menu cha hau hét cac Iénh vé co ban ctia CAD. Tl cac lénh vé
dworng dén cac 1énh v& mat, vé khoéi; tir cac 1énh vé dwdng thang, doan thdng dén
cac lénh vé phirc tap; tr cac Iénh lam viéc véi dwdng dén cac 1énh lam viéc voi
van ban (Text), dén cac lénh t6 mau, dién mau t6, tao khbi va st dung khéi v.v...
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=N Draw  Dimension  Modify  Projec MEWN Dimension  Modify Py
Spelling / Line [
Quick Select, ., /" Ray
Drraw Order r / Conskruction Line
Inguiry 3 Multiline |
%= Update Fields =3 Palyline |
ﬁ Block, Editor 2, 30 Polyline
wref and Black In-place Editing r O Polygan
1 Rectangle
M. Attribute Extraction. ..
% Properties CTRL+1 Are 4
DesignCenter CTRL+2 Circle 4
B‘ﬂ Toal Palettes Window CTRL+3 © porut
2 sheet Set Manager CTRL+4 r~' gpline
4 Info Palette CTRL+S Ellipse 4
dbConnect CTRL+6 Black »
@ Markup Set Manager CTRL+7 B Table...
B quickCalc CTRL+E Point ,
Cornrnand Line CTRL+2 —
18 Hatch. ..
Load Application. .. H Gradient ...
Run Seript... H Boundary. ..
Macro g [Cy Region
AutolISP r Wipsout
Display Image 3 E:} Revision Cloud
12 Mamed Ucs... Text ’
Crthographic UCS r Surfaces »
1* Mave UCs Solids ,
Mew LICS r

Menu Dimension

Bao gbm cac Iénh lién quan dén viéc ghi va dinh dang dwdng ghi kich thwéce
trén ban vé. Cac kich thudc cé thé dwoc ghi theo dang kich thuwdc thang; kich
thwéc goc; dwdng kinh, ban kinh; ghi dung sai; ghi theo kiéu cha giai v.v... Cac
dang ghi kich thwéc cé thé dwoc chon Iwa theo cac tiéu chuan khac nhau, cé thé
dwoc hiéu chinh dé phu hop véi tiéu chuan cia tirng qubc gia; tirng bd, nganh...

Menu Modify

La danh muc Menu lién quan dén cac Iénh hiéu chinh déi twong vé ctia CAD.
C6 thé str dung cac chirc nang Menu tai day dé sao chép cac dbi twong vé; xoay
dbi twong theo mét truc; tao ra mot nhém dbi twong tr mot dbdi twong gbce (Array);
ldy dbi xirng qua truc (Mirror); xén dbi twong (Trim) hodc kéo dai déi twong
(Extend) theo chi dinh ... Pay cling la danh muc Menu quan trong cua CAD, né
gilp nguwdi sir dung co6 thé nhanh chéng chinh stra cac dbi t-ong da vé, giup cho
cong tac hoan thién ban vé va nang cao chét lwong ban vé.
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Menu components

Dung dé xuét céac linh kién, thiét bi dién c6 s&n, mé phéng mach

eyl e Wires  Panel Lavouk  ir VTR Panel Lavout  Window  Help
ﬁ Insert Component ﬁ Inserk Wire
Insert Component (Lisks) r h Trirmn Wire
E_! Insert Component (Panel List) ! & Insert 2 Phase Wire
¥ Insert Terminal (Panel List) I l.ﬂ Add Rung
i‘}z Copy Component Angle Wire r
Multiple Insert r

3 ‘ire Laver Utility

Edit Campanent _
;é’ F - Skretch Wire

*'E* Mowe Camponent

. Wire Miscellaneaus 4
-z Align
5: Delete Component Ladders r
*E' Sconk E Aukamatic Wire Murmbers
#” Edit Wire Number
Insert PLC Madules 4
& # Copy Wire Number
Attribukes r _ _
4..3 Togale NOJNC =#= Copy Wire Number (In-Ling)
ogale
* % . ﬁ Maove Wire Mumber
Companent Taggin
g aand j& Mirror \Wire Murmber
Cross-Reference r M ]
ﬁ Swiap Wire Mumbers
Link. r

ﬁ Celete Wire Murnber
t—?.: Copy Circuit .,,cf Wire Mumber Leader
E} Movwe Circuit

ut:ﬁ] Save Circuit b Icon Menu
% Insert Saved Circuit . Cables r
Jrﬂ'# Insert WElocked Circuit

Wire Mumbers Miscellaneous ¢

Signal References r
Component Miscelaneous ¢

Symbol Library L

1.4. V& dién
4.1.1. Téng quan

Hé théng dién bao gdbm nha may dién gdbm cac may phat va doéng co dién
lam nhiém vu phat ra dién va tw dung-phan phdi cho nha may; tram bién ap co6 vai
trd nang cao dién ap truwdc khi truyén tai d& gidm tén that dién nang hodc cé thé
gidm dién ap truyén tai xubng mét gia tri ndo dé dé phu hop véi nhu ciu st dung
dién; Buwong day lam nhiém vu truyén tai dién, va cac thiét bi dong cat bao vé hé
thdng dién, cac thiét bi chiéu sang va sr dung dién khac ciing hop thanh hé théng
dién.

Chuwong nay sé sir dung Autocad Electrical v&i cac 1énh da hoc & chwong
trudrc, két hop véi thw vién thiét bj dién c6 sén theo tiéu chuan quéc té dé giup cho
ky thuat vién hoan thanh ban vé hé thc“'mg dién mét cach nhanh chéng, va hiéu qua
nhat.
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1.4.2. M6t s6 Iénh vé co’ ban

Vé khi cu dién (cong tac, role,

nat nhén...).

T Component menu, chon cac linh kién dién, dién ti

Khi d6 CAD bung ra bang Alert, chon OK.

Special block WD _M" needs ta be
added to thiz drawing For full
compatibility with the dutaCAD Electrical

application software and utilities.

Okay to inzert thiz non-vizible block now?

"WO_M" & 0,0

Force this drawing's configuration settings to match the project settings

[ ok ][ moscancel | [ Hep |

Xuét hién bang Insert component

INSERT COMPOMENT: IEC SCHEMATIC SYMBOLS

chon nit nhan
chon coéng tac E

chon cong tac
_ >

chon Role, cong tac to
chon role thoi gian

chon diém noi
chon PLC -
chon dén chiéu sang —>
chon TB dién ttr
chon tiép diém cong tac to

chon may bién ap, cudn day ﬁ

chon cam bién

chon déng co —>

Puzh Buttonz A
Selector Switches

Limit Switches
Relays/Contacts

Timers

PressuredTemperature
Prosimity Switches
Mizcellaneous Switches
Teminalz/Connectors

jul)

PLC A0

Filat Lightz

hizcellaneous
Breakers/Dizconnects
Fuzes/Transfomers/R eactor
Solenoids

b otor Contral b

Scale: schematic
Scale: panel

D Haorizontal

Typeit | [ Browse ]

[ 0K ] [ Cancel ] [ Help ]

Trong bang Insert component ta c6 nhiéu Iwa chon cac khi cu dién, CAD khéng

doi hdi nguwdi st dung phai nhap théng sb chinh xac cho thiét bi néu khéng can
lien két d& chay mé phéng, nguoi sirdung chi can Insert loai khi cu dién mong

mudn

Vi du: Nhap vao ban vé mét cong tac to

Tw bang trén vao. Relays/contacts

Xuét hién hop thoai:
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IEC : RELAYS AND CONTACTS .

Felay M.0. Contact Ly oy I
{ ! i

Felay M.C. Contact

Relay Farm C

Relay Farm C Flipped

Relay Coil

Latch relay cail |:::| E::@
Solid State

Counter Mo Reset

Counter Manual Reset -+

Counter Electronic Reset

High Speed

AL Unaffected
AL

M easurnng

Trong hdp thoai ta tuy chon loai contact khi @6 may yéu cau nhap sé liéu cho né

Néu khéng nhap may ciing tw déng xuét ra 1 céng tac to khi nhan OK

Insert [ Edit Component ﬂ

Function Locatian Carmponent Tag Dezcription

| | | | k2 | Ofieed vt [ |
[ Use PLC Address ] Line 2 | |
. Line3 | |
Used List: Defauks | [ Pick |

Dnrs ][ Do | Fwmire ]

[ Options ]

Catalog Data

M anufacturer l:l Reference N | | | MO/NCSetup

Catalog l:l Reference MC | |

pssembly [ ] Fins

i I:I F atings ] l:l

| : [

—

[ Show/Edit Miscelaneous ]

[ OFk-Repeat ] [ (1] ] [ Cancel ] [ Help ]

Ngoai ra c6 nhiéu lwa chon ngwdi dung cé thé xuét cac linh kién dién, dién to,
mach dién, tu dién, bang dién...

Vi du 3.35: Xuat mach dién 3 pha roto l1éng séc.
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Schematic component or circuit: Select and insert by catalog or description pick

File:  chdocuments and settingshadministrators, .\ aedata‘catalogsiwed_picklist.mdb

Catalog Description t anufacturer
3-ph matar cire, full valt, non-rew, FOS at motor

[circuit] 3-ph mator cire, full volt, nan-rev, KMAR, FDS at matar

[ircuit] 3-ph motar circ, full valt, reversing, FOUS &t miokar

[ircuit] 3-ph motor cire, full valt, reverzing, KVAR, FDS at mator

B00H-PR1E6R Filat light, RED, 30.5mm, 1200482 «fmr type AR

FO0-P40051 Fielay, 4 pole conwvertible, 12040 coil AR

FO0-Pa00s1 Fielay, 8 pole conwvertible, 12040 coil AR

Description ~ | Sort by

(o] (o) (]

Chon OK

CBe MF oLe
———»>— oA o | ——0——o ) o——
|
—>— oA ¥ o o—f—o
1
> oA b
MR
IR AN
—
2H ofH |4
XF —
FU KVA
(]
et MF MR ME o
—-—olio ®l @ ON®
= NI
m FRVAR) FORWARD N
PB \LT,

—_

— o —0@—
<t—0o0/
fron ?

MR MF MR
—ol o oN® O—
N
REVERS REVERSE
PB LT

—

L—o o— —o—@—
<07/ O
fron 2

Hinh 3.75. Mach vi du 3.35
1.4.3. Céac lénh khac
- V& dudng thang
- V& cung tron
- Vé elip
- V& mat cat
- Chinh stra hinh va cét hinh, di chuyén, copy....
Cac Iénh nay duoc thwe hién nhw trong vé Autocad
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