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Bai mé dau
1.1. MUC PICH:

> Hiéu céu tao, nguyén li hoat dong va cong dung ctia mot sb thiét bi sir dung kém theo

cac thiét bi bao vé, dong cit, ...
Biét dau lap, van hanh céc thiét bi trén.
Hudng dan cac phan mém mo phong.

Huéng dan sir dung may tao dong.

vV V VYV VYV

Hudng dan sir dung may test dién ap.
1.2. CAC THIET BI TAC PONG PHU:

1.2.1. Céng tac chuyén mach (Selector switch):

La loai khi cu dién dong, ngét nho ngoai luc (co thé béng tay hoac diéu khién qua mot
cu nao do, ...). Trang thai cua cong tic s& bi thay ddi khi c6 ngoai luc tac dong va giir
nguyén khi bo lyc tac dong. Thong thudng cong tic chuyén mach ding dé dong, ngat mach

dién c6 cong suat nho, dién ap thap.
> Theo phuong thirc két ndi mach ngudi ta chia thanh céc loai sau:
v/ Cong tic 2 vi tri:

4+ Loai tyu gilr:

Selector swiich \/

4+ Loai co 10 xo hoi vé:

Selector switch V

v Cong tic 3 vi tri:

4+ Loai tu gilr:

Trang 1
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CES key-operated switch \‘l‘/

4+ Loai c6 10 xo hoi vé:

CES key-operated switch qy

> Theo co cau tac dong nguoi ta chia thanh cac loai sau:
v Céng tic nhin.
v Cong tic gat.
v Cong tic xoay.
v Cong tic kéo day.
> Khi lira chon cong tic ta can chi ¥ dén cac thong s6 ki thuat sau:
v Dong dién dinh muc.
v Dién 4p dinh murc.
v" Loai hai hay ba vi tri.
v’ Loai ty giit hay ¢ 10 xo hoi vé.
v' Loai c6 dén hay khong c6 dén.

1.2.2. Niit Nhén (Push button):
La loai khi cu dién dung dé dong, ngit cac thiét bi dién bang tay. Cac cap tiép diém

trong nut nhén s& chuyén trang thai khi c6 ngoai lyc tac dong, con khi bo lyc tac dong thi

nut nhén sé tré lai trang thai cii. D6 chinh 1a diém khac biét co ban giita nit nhin va cong tic.

Trong mach dién cong nghiép nut nhan thuong dung dé khoi dong, dimg dao chiéu

quay dong co thong qua contactor hodc role trung gian.
> Theo két cAu nguoi ta chia thanh cac loai sau:
v/ Nut nhén don (1 ting tiép diém).

v/ Nt nhén kép (2 tang tiép diém).

Trang 2
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> Theo phuong thirc két ndi mach ngudi ta chia thanh cac loai sau:

v/ Nut nhan don thuong mé (¢ trang thai ho mach khi chua c6 ngoai luc tac

dong), xem nguyén ly cau tao va ki hi¢u nhu sau:

NSD00015

01 21 3 4

v/ Nt nhin don thudng dong (& trang thai dong mach khi chua c6 ngoai luc tac

dong), xem nguyén ly cau tao va ki hi€u nhu sau:

NSDO00017

-

FR !

7 a 0 112 3 4
2° mm )
1.6

v/ Nt nhan kép sé ton tai dong thoi 2 cip tiép diém ¢ trang thai trén, xem

nguyén li cau tao va ki hi€u nhu sau:

|13 M NSD00019
s 2122
L i A S < S Y I I
14|22% 0 1/2 3 4
I'ﬂl'l‘l—l"-
16
13 23 & NSD00021
%8 4344
(- g o224 T
2 0 1 2|3 4
14124 i
2.3

11121 o NSD00023
g 21-22
AR DR EF] m— —
l12]22 = 0 1|2 3 4

mm -
16

» Khi lya chon nat nhén ta can chu v dén cac thong s6 ki thuat sau:
v" Dong dién dinh muc.
v Dién ap dinh muc.
v Loai nhan nha hay tu gii.
v" Loai c6 dén hay khong c6 dén.

v Mau nat nhin:

Trang 3
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4 Mau do6 1a nat nhan mé (off).
4 Mau xanh dwong 13 nut nhin déng (on).
4 Mau den 12 nhan x0a trang thai luu giit sy cb (reset).

1.2.3. Niit dirng khén cap (Emergency stop):

> Nt dung khéan cép thuong duoc ldp & mit trude cia cac ti dién: ti phan phdi chinh,

ti phan phdi phu, ta diéu khién, trén cac may trong cong nghiép, ...

> Muc dich dé cit dién tic thoi toan bo nha may (néu ldp ¢ ti phan phdi chinh), cit dién
mot khu vuc ndo d6 trong nha may (lap ¢ ti phan phdi phy), dimg may dang hoat
dong (néu lap tai vi tri may) néu xay ra su c¢6 nguy hiém dén tinh mang hay tai san

(héa hoan, dong dat, mua bio, 1 lut, o)

> Nt dimg khan cp thuong sir dung két hop v6i: cudn cit (shunt coil), cudn cat thap ap
(undervoltge coil) cia MCB, MCCB, ACB, MPCB, ... hay co thé tac dong truc tiép
vao mach diéu khién thong qua cac tiép diém tac dong (NO/NC) ciia nut dimg khan

7
A

cap.

1.2.4. Dén bao pha (Indicator light), bao trang thai (Signal light):

(L+)[X12
2 |
(L) x2° e
Ki hi¢u Loai den tron Logi den vuong

> Dén bdo pha (Indicator light): sit dung dé bao trang thai ngudn vao, ngudn ra cia ti
dién, bo khoi dong dong co, ti bién tan, tu ATS, ... C6 nhiéu tiéu chudn qui dinh mau
dén bao pha cho timg pha. O Viét Nam thuong ding pha 1: dén mau d6 (red), pha 2:
dén mau vang (yellow), pha 3: dén mau xanh duong (blue). Cac théng sb chinh dé Iya

chon dén bao pha:
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v Dién ap st dung (xoay chiéu hay mét chiéu).
Mau cua dén st dung.

Loai dén (vudng hay tron).

Kich thudc 16 cua dén.

Loai sir dung dién ap truc tiép hay qua bién ap.

D U N NEEE NN

Loai bong neon hay bong led.

> Dén bdo trang thdi (Signal light): st dung dé bao trang thai dong (on), mé (off), su
) (alarm) cta bd khoi dong dong co, tu bién tan, ta ATS, ... C6 nhiéu tiéu chuin qui
dinh mau dén bao trang thai. O Viét Nam thuong theo tiéu chuan diung trang thai dong
(on): dén mau xanh 14 (green), trang thai mé (off): dén mau do (red), trang thai su cb
hay canh bao (alarm): dén mau vang (yellow). Cac thong s6 chinh dé lwa chon dén bao

trang thai:

v Pién ap st dung (xoay chiéu hay mét chiéu).

<\

Mau cua dén st dung.
Loai dén (vudng hay tron).
Kich thudc 16 cua dén.

Loai sir dung dién ap truc tiép hay qua bién ap.

D N N N

Loai bong neon hay bong led.

1.3. PHAN MEM MO PHONG CADe_SIMU:

1.3.1. Khéi déng CADe_SIMU:

;F;_‘ ' = N
l 5 h\

' ! s SR
|

| |
|

1.3.2. Mé trang thiét ké méi:

Vao file/new/
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1.3.3. Cac thu vién:
a. Nguon (Power):
L0 s v B QY e e om —
2] FE LM L NFE LLL LLLFE LLLM LLLKFE + += !
'?‘ ? o e weR Peee PERE  PRPRR @ ? o9 =] '<‘>’

b. Cau chi (Fuse), Dao cit c6 chi (Disconnector):

AR
B [Fuses Disconnectors| it | & 8y % uu S

c. CB (Circuit Breaker):

POl A B e —

4 W e e om By TN T
d. Contactor, Dao cach ly:

0o s Dy e —

\I \H Contactors, Switches I F\L\H HIT\L‘H

e. DPong co (motor/Engines):

0o v By s e —

@ @ @ nglnes B @

f.  Cac thiét bi khoi dong:

Pl AW E L e | |-
000 M B MR E W

g. Tiép diém (contacts):

I | O N R S
vorom A e er e@\ af oy o, | By ef epy e,

h. Nut nhén, role (Drives):

PO 4 v B Dy e -
o | o o o adpn o | ol o b e | b o

i. Cam bién:
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LR LR A —

j.  Cudn day (coil), Bao trang thai (signals):

0oy i Oy e om —
SRR S ®Q§‘ Coils, Signals

k. Cap va két ndi (cable, connection):

A I - W I R -
- = - — |+ i 1Cab|esandC0nnection5F 2‘#‘ P fo0 bige | = o

1.3.4. Trinh tu thiét ké:
a. M& CADe SIMU.
b. Vao thu vién:
» MACH DONG LUC:
- Chon ngudn dong luc loai: 3 pha — 3 déy; 3 pha — 4 day; 3 pha — 5 day, ...
- Chon phén ttr bao vé: CB; dao cit, Chi dong luc, ...

- Chon thiét bi dong cit, khoi dong: Contactor, may bién ap, dién tro khoi
dong, ...

- Chon thiét bj bao vé qua tai: role nhiét, ...
- Chon co cAu hoat dong: dong co 3 pha, dong co 1 pha, ...
- Chon dén béo pha: d6 — vang — xanh duong, ...
- Chon ciu chi bao vé dén bao pha.
» MACH PIEU KHIEN:
- Chon nguén diéu khién: L—N; L — N —PE, ...
- Chon c4c cau chi bao vé mach diéu khién.
- Chon tiép diém va cudn déy cua role trung gian, contactor, role thoi gian.
- Chon tiép diém role nhiét.
- Chon tiép diém cam bién.
- Chon dén bao trang thai: do, vang, xanh la.

- Chon nit nhan, ...

Trang 7
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Sau d6 sdp xép cac phan tir da chon dén vi tri hop li; tién hanh ndi day theo thu tu
mach dong luc (tir trén xuéng, tur trai sang), mach diéu khién (tur trén xuéng, tu trai sang). Luu

y: cac vi tri giao nhau cua day dan.

Cai dit cac  hong sb cac phan tir theo yéu cau. Sau d6, chay mé phong; tién hanh
thao cic phan tir theo trinh tu mong mudén cta nguoi thiét ké (quan sat ki cac trang thai thiét

bi va dén bao).
1.4. MAY TAO DONG:

1.4.1. Giéi thiéu chung:

> May tao dong c6 kha ning tao dong dién dén 100A. May c6 nhiéu thang do nén co

thé sir dung cho nhiéu muc dich khac nhau.

> Ngoai ra may con tich hop bo dém thoi gian v6i d6 phan giai mili gidy (ms), cung

cap ngudn phu AC/DC, c6 thé lya chon tiép diém tac dong (NO/NC) cho role.

> May dugc sir dung dé kiém tra role qua dong (OC), role cham dét (EF), role chong
dong ro (ELR), role nhiét (OL), MCB, ...

1.4.2. Huéng din ndi day:
> Noi day ngudn 1 pha 220VAC vao INPUT TERMINAL.

> Dong dién do may tao dong tao ra s& dugc dua cac dau TERMINAL dong, gia st
chon dong can tao cuc dai la 100A, thi ta ndi hai du thiét bi can kiém tra (cén cho

dong chay qua) vao cuc COM va cuc 100A trén may tao dong.

> Nbi tiép diém tac dong cua role; hay tiép diém phu cia MCB can kiém tra vao hai

cuc AUX. SWITCH trén may tao dong.

> Co thé cap thém ngudn phu cho role (OC, EF, ELR), bang cach nbi diy ngudn phu
vao hai cuc cia TERMINAL AUX. POWER (tuy chon di¢n ap phu hop véi dién

ap ngudn phu cua role).
1.4.3. Huéng din chinh dinh théng sé:
» Chinh variac (CURRENT ADJUST) vé O (v& bén trai).

> Poéng CB-MAIN cép ngudn cho may tao dong (néu c6 sir dung ngudn phu thi dong
thém CB-AUX).

» Man hinh sé& hién thi dong dién chinh dinh va thoi gian may tao dong do dugc.

Trang 8
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> Nhén nha nait CURRENT RANGE, quan sat man hinh ta thay gi¢i han dong thay
d6i (0-5A)/(0-10A) /(0-20A) /(0-50A) /(0-100A). Ta chon /(0-100A).

> Nhén nat NO/NC TOGGLE dé chon tiép diém tac dong NC hoic NO.

> Nhian nat SET IT, quan qua man hinh, dong thoi chinh variac (xoay tir trai sang
phai) dé ting dong dién dén gia tri can kiém tra.

> Nhian nit TEST ENABLED d¢ chuén bi cho phép bat ddu dong dién chay qua thiét
bi can kiém tra.

> Nhéan nat START/STOP dé bat dau qua trinh kiém tra. Khi role hay MCB tac
dong, man hinh sé hién thi dong dién vira kiém tra va thoi gian tac dong cua role
hay MCB.

> Néu mudn thay d6i dong kiém tra (ting hay giam dong), ta nhin nut
START/STOP 1 lan nita, tiép dén nhan nat TEST ENABLED 1 lan, sau d6 nhan
nat SET IT, bét dau xoay variac dé ting hoic giam dong can tao ra.

Luwu y: Dong can tao phu thuéc vao TERMINAL tao dong: (0-54)/(0-104) /(0-204)

/(0-504) /(0-1004) voi cuc COM va phai chon CURRENT RANGE phu hop voi

terminal tao dong.

1.5. MAY KIEM TRA PIEN AP 3 PHA:

1.5.1. Giéi thiéu chung:
> May kiém tra dién ap 3 pha la thiét bi c6 thé thay d6i dién ap 3 pha tir OV dén
690V (dién ap day) dau ra, néu dau vao duoc cip dién 3 pha. Ngoai ra may con co
thé thay d6i thir tu pha, cling nhu gia lap mét pha.
> May kiém tra dién ap 3 pha dugc sir dung dé kiém tra cac loai role giam sat dién
ap (loai digital va analog); v6i cc chirc ning tao qua ap, thap ap, nguoc pha (thir
ty pha), mat pha. Co thé danh gia thiét bi giam sat dién ap c6 hoat dong dung hay
khong thong qua bo dém thoi gian d6 phan giai mili gidy (ms).
> May con cé thé cap ngudn phu 1 pha 220VAC hay 1 pha 380VAC cho role giam
sat dién ap (co str dung ngudn phy). Ngoai ra may con c6 thé liwa chon tiép diém
tac dong NO/NC cho role giam sat dién ap.
1.5.2. Huéng din ndi day:

> Dau day ngudn cung cip 3 pha — 380VAC vao: L1-L2-L3-N (Input terminal).
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> Dién 4p ngudn ra 3 pha (0 - 690VAC) duoc cdp &: L1-L2-L3-N (Output

terminal).

> Tiép diém tac dong cua role giam sat dau vao terminal AUX. SWITCH (trén may

kiém tra dién ap).

> Néu role giam sat dién ap 1a loai sir dung ngudn phu (1 pha — 220/380VAC). C6
thé dau day ngudn phu vao AUX. POWER TERMINAL.

> Chinh cong tic NO/NC TOGGLE dé chon tiép diém tac dong cho phu hop.
1.5.3. Hwéng din chinh dinh thong s:
Sau khi hoan thanh dau day, tién hanh thir qua ap, thap ap, mat pha, thir tu pha.

> Thir qua ap, thip 4p: Mo CB-INPUT, tién hanh chinh 3 variac (Phase-1; Phase-2;
Phase-3), quan sat dong ho hién thi ap dén gia tri dién ap theo yéu cau. Chinh cong
tic (PHASE SEQ.) vé CW. Chinh céng tic (NO/NC TOGGLE). Péng cac CB
(PHASE FAILURE — L1, L2, L3, N). Sau d6 dong CB-OUTPUT, tién hanh thir
role. Quan sat role dién ap, ciing nhu thoi gian tac dong trén timer. Nhan nut reset.

Két thiic qua trinh thir thap ap, qua ap.

» Tha mat pha: Mé CB-INPUT, tién hanh chinh 3 variac (Phase-1; Phase-2; Phase-
3), quan sat dong ho hién thi ap dén gi4 tri dién ap bang dién ap hoat dong binh
thuong cua role. Chinh cong tic (PHASE SEQ.) vé CW. Chinh cong tic (NO/NC
TOGGLE). bong cac CB (PHASE FAILURE — L1, L2, L3, N). Sau d6 déng CB-
OUTPUT, tién hanh thir role. M lan lugt timg CB (PHASE FAILURE - L1, L2,
L3, N), dé gia lap mat pha 1, pha 2, pha 3, N. Quan sat role dién ap, ciing nhu thoi

gian tac dong trén timer. Nhan nut reset. Két thiic qua trinh thir mat pha.

» Thu tht ty pha (nguoc pha): Mo CB-INPUT, tién hanh chinh 3 variac (Phase-1;
Phase-2; Phase-3), quan sat dong ho hién thi ap dén gia tri dién ap bang dién ap
hoat dong binh thuong cua role. Chinh cong tic (PHASE SEQ.) vé CW. Chinh
cong tic (NO/NC TOGGLE). Péng cac CB (PHASE FAILURE — L1, L2, L3, N).
Sau d6 dong CB-OUTPUT, tién hanh thir role. Chuyén cong tic (PHASE SEQ.) tir
CW sang CCW. Quan st role, ciing nhu thoi gian tic dong trén timer. Nhin nut

reset. Két thiic qua trinh thir thir ty pha.
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Bai l

XAC PINH PAC TiNH, THONG SO KY THUAT CUA

CONTACTOR.

1.1. MUC PiCH:

>

>

>

Hiéu céu tao, nguyén Iy hoat dong ciia contactor.
Biét dau lap, kiém tra xac dinh cic  hong s6 k¥ thuat ciia contactor.

Biét tinh toan lwa chon contactor.

1.2. TOM TAT LY THUYKT:

Sau:

>

Contactor 1am viéc dua trén nguyén tac cua nam cham dién, bao gom cac bo phan chinh

L5i thép tinh thuong duge gan ¢d dinh voi  hon (v6) clia contactor.

L5i thép di dong c6 gin céac tiép diém dong. Trén 16i thép di dong (hodc tinh thuong
¢6 gan hai vong ngan mach bang dong cé tac dung chdng rung khi contactor lam viéc
v6i dién ap xoay chiéu).

Cuon day dién tir (cudon hut) c6 thé lam viéc véi dién ap mot chiéu hodc xoay chiéu.

Trong mach dién cong nghiép contactor thudng duoc hon dé dong cit cac dong co dién

véi tan so (so 1an) dong cat 16n.

vV V Vv VY V V

Dé bao vé dong co, contactor dugc lép kém véi role nhiét goi 1a khai dong tur.

Khi dau contactor vao mach di¢n ta can chii y cac  hong s6 ki thuat sau:

Dong dién dinh muc trén contactor (A).

Dién ap dinh mirc cia cac cap tiép diém (V).

bién ap dinh muc cua cudn hut (V).

Ché d9 tai str dung.

Nguon dién sir dung 1a mot chiéu (DC) hay xoay chiéu (AC).

Céc cdp tiép diém chinh, phy, thuong dong (Normal Close: NC) hay thuong md
(Normal open: NO), ...
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Hinh 1.1: So' d6 contactor.
Céc tiép diém va cudn hut trén contactor thudng dugc ki hiéu nhu hinh 1.1.
Trong do:
A1-Aj: cudn hit cua contactor.
1-2; 3-4; 5-6: tiép diém chinh (dong lyc — main) thudng mé.
21-22; 31-32: tiép diém phu (diéu khién — Auxiliary) thuong mé.
13-14; 43-44: tiép diém phu (diéu khién — Auxiliary) thuong dong.
1.3. NOI DUNG THi NGHIEM:

1.3.1. Chuén bi dung cu, thiét bi:

STT Thiét bi, dung cu S6 lugng Ghi chi
1 | Contactor 220VAC 01 cai
2 | Panel ngudn 01 cai
3 | Panel da nang 01 cai
4 |Day nbi, jic cim 01 bd
5 Déng hd van nang, tude no vit, kim van nang, ... 01 bd
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1.3.2. So' @b thi nghiém:

. Fi-24
ON Ki | " xl
.
3
T F 1 1
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2 4 F 12
I L 1 1

Hinh 1.2: So do thi nghiém contactor.
1.3.3. Cac buwée thyc hién:
Buéc 1: Doc cdc thong sé ky thudt ghi trén nhan contactor.
Buwée 2: Xdc dinh cuc dau ddy vao cudn hut.
> Bang tryc quan ta tim cdp tiép diém c6 dau day ndi véi cudn hit contactor hodc
c6 ghi chi sb dién ap (thuong 1a 220VAC hoic 380VAC).
» Dung 6m mét do dién trd hai cuc nay, néu 6m mét chi gia tri dién trd co khoang
vai traim 6m thi d6 chinh 14 hai cuc dau day cua cudn hut.
Buwéce 3: Xic dinh cdc cdp tiép diém thuong déng, thuong mé.
> Bing cach quan sat ky hiéu trén cac cap tiép diém hodc dung 6m mét do timng
cap tiép diém.
> O trang thai cudn hit chua dugc cép dién, cap tiép diém nao thong mach thi do
1a cap tiép diém thuong dong, cap tiép diém nao hd mach thi d6 1a cip tiép diém

thuong md. Nhan vao nam trén contactor ta s€ c6 cac trang thai nguoc lai.
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Buwée 4: Dau mach dién theo hinh vé.
Buéde 5: Kiém tra ki lai mach.
Budc 6: Hoat dong thir.
» Pong dién.
> Nhén nit ON.
» Quan sat hoat dong ctia contactor va kim ctua 6m mét.
1.4. BAO CAO THi NGHIEM:
1. Tén bai.
2. Dbaic tinh ki thuat contactor.
3. So d6 thi nghiém.
4. Bang két qua thi nghiém.

5. Nhan xét va két luan.

Trang thai lam viéc

Nit Nhan | Cuén hut | Tiép diém thuong dong (NC) |  Tiép diém thuong mé (NO)

Nhén

Nha

1.5. CAU HOI KIEM TRA:

1. M6 ta cdu tao va chirc ning cua timg bd phan trong contactor. Giai thich rd nguyén

li chdng rung cua vong ngin mach dit trong 15 thép 2.
2. Khi dién ap dat vao contactor qua thip (<60%Ugp), 6 hién tuong gi xdy ra 2.

3. Phuong phap lya chon contactor theo cong suat va theo dong dién dinh murc cta

dong co khong dong bo ba pha 2.
4. Trinh bay cac ché d6 tai cua contactor ?.

5. Hay lwa chon contactor cho dong co khong dong bdo 3 pha, cong suét

55kW/400VAC, dau tam giac, hé s cong suat 0,65, hiéu suat 0,9 2.
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Bai 2
XAC PINH PAC TiNH, THONG SO KY THUAT CUA ROLE
THOI GIAN.

1.1. MUC PICH:
> Hiéu dugc cdu tao, nguyén ly 1am viéc ctia mot sd role thoi gian thong dung.
> Biét dau lip, kiém tra xac dinh cac thong sb k¥ thuat cta role thoi gian.
> Biét thiét ké mach vdi role thoi gian.

1.2. TOM TAT LY THUYET:

Role thoi gian duoc ding nhiéu trong cac mach ty dong diéu khién. N6 ¢6 tac dung lam
tré qua trinh déng, md cac tiép diém sau mot khoang thoi gian chi dinh nao do.

Thong thudng role thoi gian khong tac dong (ttc 1a dong hodc cit) truc tiép trén mach
dong luc ma no chi tac dong gian tiép qua mach diéu khién, vi vay dong dinh muc cua cac
tiép diém trén role thoi gian khong 16n, thuong chi khoang vai ampe. B phan chinh cia role
thoi gian 13 co cau tac dong tré va hé thong tiép diém.

Theo thoi diém tré nguoi ta chia thanh 3 loai sau:

» Tré vao thoi diém cudn hat duge dong dién (ON DELAY). Xem hinh 2.1. Loai nay
chi ¢6 tiép diém thuong dong, mo cham (T1,) hodc thuong ma, dong cham (T ).

> Tré vao thoi diém cuon hit mat dién (OFF DELAY). Xem hinh 2.2. Loai nay chi c6
tiép diém thuong dong, dong cham (T,;) hodc thudng md, mo cham (Tyy).

> Tré vao ca hai thoi diém trén (ON/OFF DELAY). Xem hinh 2.3. Loai nay cé tiép
diém thuong dong, mé dong cham (Ts) hodc thudng mé, dong mé cham (Ts,).

Ngoai ra trén role thoi gian con b tri thém tiép diém tac dong tirc thoi nhu cip cucl-3

hay 1-4 trong cac so do noi trén.
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ON DELAY

Hinh 2.1

Theo co cau tic dong tré ngudi ta chia thanh cac loai sau:

OFF DELAY

Hinh 2.2

ON/OFF DELAY

Hinh 2.3

> Role thoi gian khi nén - loai nay thudng dugc cai truc tiép vao contactor.

> Role thoi gian kiéu con lic.

» Role thoi gian dién tu.

» Role thoi gian dién tir (dung ban dan, vi mach).

Hién nay ngudi ta thuong st dung loai role dién tor duogc san xuét tir Pai Loan,

Trung Quéc, Han Quéc, Nhit Ban, B, ...

So dd bé tri cuc dau day nhu sau:

Trong do:

Cip cuc 8-6: tiép diém thuong md dong cham.

Cip cuc 8-5: tiép diém thuong dong mé cham.

Cip cuc 2-7: cap ngudn cho cudn day.

Cip cuc 1-3: tiép diém thuong mo.

Cap cuc 1-4: tiép diém thuong dong.

Hinh 2.4: Role thoi gian logi Analog.
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Hinh 2.5: Role thoi gian logi Digital.
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Hinh 2.6: Gian do role thoi gian loai Digital.

1.3. NOI DUNG THi NGHIEM:
1.3.1. Chuan bi dung cu, thiét bi:

STT Thiét bi, dung cu S6 lwong Ghi chi
1 Role thoi gian loai co va loai sb 2 cai
2 | Panel ngudn 1 cai
3 | Panel da nang 1 cai
4 | Day ndi, jac cam 1bo
5 | Dong hd van ning, tubc no vit, kim 1 bo
van nang...
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1.3.2. So @ thi nghiém:
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Hinh 2.7: So do thi nghiém role thoi gian loai Analog.
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Hinh 2.8: So' do thi nghiém role thoi gian loai Digital.
1.3.3. Cac buée thyc hién:
Buéc 1: Doc cdc théng sé ky thudt va cdc ki hiéu ghi trén nhan role thoi gian.
Buéc 2: Xic dinh cuc cap nguon.

Bang truc quan ta tim cip tiép diém c6 ki hiéu cdp ngudn nudi (dau tron gach chéo,
kem theo gid tri dién 4p, thong thuong 1a 220VAC). Sau dé dung 6m mét do dién trd hai cuc

nay, néu Om mét chi gia tri dién tr& khoang vai trim 6m thi d6 chinh 13 hai cuc cap ngudn.
Buwéc 3: Xac dinh cdc cap tiép diém tic dong tré va cap tiép diém tac dong tirc thoi thong
qua cdc ki hiéu ghi trén nhan sau d6 diing ém mét kiém tra lai.
Buéc 4: Dau day theo so dé hinh.

Buéc 5: Diéu chinh thoi gian tré trén role thoi gian.
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Buée 6: Kiém tra ki lai mach.
Buwdoc7: Pong dién, quan sat hoat dong cua kim trén 6m meét.
Noi que do sang cap tiép diém khac va lap lai bude 6, 7.
1.4. BAO CAO THi NGHIEM:
1. Tén bai.
2. Dadc tinh ki thuat role thoi gian.
3. So dd thi nghiém.
4. Bang két qua thi nghiém.

5. Nhan xét va két luan.

Trang thai lam viéc

Nut Role | Tiép diém thwong | Tiép diém thuong Tiép diém Tiép diém
Nhén thoi dong mo cham mo dong cham thuong dong thuong mo
gian (NC) (NO)
Nhan
Nha
1.5. CAU HOI KIEM TRA:

1. Né&u cong dung cua role thoi gian ?.
2. Su khac nhau giira tiép diém tac dong tirc thoi véi cac tiép diém tré ?.

3. Phén loai va v€& gian d6 thoi gian cla céc loai role thoi gian theo nguon diéu khién

(loai c6 ngudn phu va khong c6 ngudn phu) 2.

4. Phan loai va v& gian dd thoi gian cua role thoi gian loai ONDELAY, OFF DELAY,
ON/OFF DELAY ?.

5. Hay néu céac thong s chinh dé Iya chon role thoi gian ?.

6. Téac dung cta role thoi gian loai ON DELAY, OFF DELAY, ON/OFF DELAY ?.
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Bai 3
XAC PINH PAC TiNH, THONG SO KY THUAT CUA ROLE
TRUNG GIAN.

1.1. MUC PiCH:
> Hiéu ciu tao, nguyén 1y hoat dong va cong dung cua role trung gian.
> Biét dau lip, kiém tra xac dinh cac thong sb k¥ thuat role trung gian.
> Biét thiét ké mach vdi role trung gian.

1.2. TOM TAT LY THUYET:

Role trung gian 1am viéc dwa trén nguyén tic nam cham dién, bao gdm cac bd phan
chinh sau:
> L&i thép tinh thuong duoc gan c¢b dinh vé6i than (vo) cua role trung gian.
> La thép di dong c6 gan cac tiép diém dong. O trang thai cudn hut chua c6 dién 14 thép
di dong dugc tach xa khoi 18i thép tinh nho 16 xo hoi vi.
> Cuon day dién tir (cudn hat) dugc 1ong vao 16i thép tinh co thé lam viéc véi dién mot
chiéu hoic xoay chiéu.

Néu tin hiéu diéu khién hoat dong cua role 1a dién ap (tuc 1a cudn hut dugc dau song
song v6i ngudn dién) thi role trung gian d6 dugc goi 1a role dién ap. Khi d6 cudn hit thuong
c6 s6 vong day 16n, tiét dién day nho - dién tro thuan cia cudn day 16n. Loai nay duoc dung
nhiéu trong mach dién cong nghiép.

Nguoc lai, néu tin hiéu diéu khién hoat dong cua role 1a dong dién (ture 1a cudn hat duoc
dau ndi tiép véi phuy tai) thi role trung gian d6 dugc goi 1a role dong dién. Khi d6 cudn hut
thudng c6 sd vong day it, tiét dién day 16n - dién tré thuan ciia cudn day nho.

Trong mach dién cong nghiép role trung gian thuong khong déng, cit truc tiép mach
dong luc ma no chi tac dong gian tiép vao mach dong luc thong qua mach diéu khién, vi vay
n6 con mot t€n goi nita la role trung gian.

Khi sir dung role trung gian trong mach dién ta can cha y cac thong so ki thuat sau:

> Dong dién dinh mirc cua cudn hut (d6i véi role dong dién) hodc dién ap dinh mirc cua
cudn hit (d6i véi role dién ap).
> Dong dién dinh muc cua cac cip tiép diém.

» Dién ap dinh murc cac cap tiép dieém.
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> Nguon dién sir dung 1a mét chiéu (DC) hay xoay chiéu (AC).

> Céc cap tiép diém thuong dong hay thuong ma, ...

Céc tiép diém va cudn hut trén role trung gian thuong duoc ky hiéu nhu sau:

13 9 12
e
14 1 1s T[4 s

Hinh 3.1: Role trung gian logi 2 CO (logi 8 chan)
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Hinh 3.2 Role trung gian logi 4 CO (logi 14 chadn)
1.3. NOI DUNG THIi NGHIEM:

1.3.1. Chuén bj dung cu thiét bi:

STT | Thiét bi, dung cu S6 lwong | Ghi chi
1 Role dién ap 220VAC 1 cai
2 Panel nguén 1 cai
3 Panel da nang 1 cai
4 Day nbi, jac cam. 1bo
5 Déng hd van nang, tudc no vit, kim van nang, ... 1bd
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1.3.2. So @6 thi ngiém:

, Fi-24

1.3.3. Cac buéc thue hién:
Buéc 1: Poc cdc thong s6 ky thudt ghi trén nhan role dién dp.
Buwée 2: Xdc dinh cuc ddu ddy vao cudn hut.

Ta c6 thé xac dinh thong qua ki hiéu ghi trén nhan hodc dung 6m mét tim cap ti€p
diém co gia tri dién tré ¢d vai chuc dén vai tram 6m, d6 chinh 1a hai cyc dau day cta cudn hit

role dién ap.
Buiéc 3: Xdc dinh cdc cap tiép diém thuong dong, thiong mo.

Bang cach quan sat ky hiéu trén nhin role hodc ding 6m mét do timg cap tiép diém.
O trang thai cudén hut chua duoc cap dién, cip tiép diém nao théng mach thi d6 1a tiép diém
thuong dong (NC); cdp tiép diém nao hd mach thi d6 1a cap tiép diém thuong mé (NO). Khi

cudn hut trén role c¢6 dién ta s€ co cac trang thai nguoc lai.
Buwée 4: Bau mach dién theo hinh.
Buée 5: Kiém tra ki lai mach.

Buwoc 6: Hoat dong thu theo cac budc sau:
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» Dong dién.

» Nhén nut ON.

» Quan sat hoat dong cua role va 6m mét.

1.4. BAO CAO THi NGHIEM:

1. Ténbai

2. Dic tinh ki thudt cia role trung gian.

3. Sodd thi nghiém.

4. Bang két qua thi nghiém.

5. Nhan xét va két luan.

Trang thai lam viéc
Niit Nhin Cuén hiit role Tiép diém thwong dong Tiép diém thwong
(NO) m¢ (NO)
Nhén
Nha
1.5. CAU HOI KIEM TRA:
1. Hién tuong gi xay ra khi dau role dién 4p xoay chiéu vao ngudn mot chiéu cé tri

mdt chiéu co tri sd tuong duong hodc nguogc lai ?.

Su gidng va khac nhau giita role dong dién va role dién ap ?.
Su gidng va khac nhau gitra role trung gian va contactor ?.
Néu cac thong s6 chinh lya chon role trung gian ?.

Néu cong dong ciia role trung gian trong mach diéu khién 2.
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Bai 4
XAY DUNG PAC TUYEN AMPE — GIAY CUA ROLE NHIET.

1.1. MUC PiCH:
> Hiéu ciu tao, nguyén ly lam viéc va cong dung cia role nhiét.
> Xac dinh dugc dic tuyén Ampe — gidy cia role nhiét.
» Biét tinh toan, lya chon, ddu 1€ip, diéu chinh role nhiét.

1.2. TOM TAT LY THUYET:

> Role nhiét 1a loai khi cu dién dong, cit tiép diém nhd su co gidn vi nhiét cia cac thanh

kim loai. N6 thuong dugc dung dé bao vé qua tai cho thiét bj tiéu thu dién.
> Ciu tao gdm céac bo phan chinh sau:

v Thanh ludng kim gém hai 14 kim loai c6 hé sb gidn nd vi nhiét khac nhau dem

gan chat va ép sat vao nhau.

v/ Day d6t néng (phan tir dét nong) 1am nhiém vu ting cuong nhiét do cho thanh
ludng kim. Mot sd role nhiét ding phuong phép ddt nong truc tiép trén thanh
ludng kim nén khong c6 bg phan nay.

v' Co cau déng ngat (lay tac dong) nhan ning luong truc tiép tir sy co gidn cia
thanh ludng kim dé déng, ngat tiép diém. Hau hét role nhiét ding trong nganh
dién cong nghiép déu str dung co cdu nay dé cach li vé dién giira tiép diém va
thanh ludng kim, con mot s6 loai role nhiét dung trong thiét bi gia dung thi khong
sir dung co céu nay ma thanh ludng kim thuong gan tryc tiép voi tiép diém.

» Khi str dung role nhiét trong mach dién ta can chi ¥ cac thong s6 ki thuat sau:

v/ Dong dién dinh muc: Day 1a dong dién 16n nhat ma role nhiét c6 thé lam viéc

duoc trong thoi gian lau dai (A).

v Dong tac dong (dong ngit mach) dong dién 16n nhat truéce khi role tac dong dé
cac tiép diém chuyén trang thai (tiép diém dang dong s& chuyén sang trang thai
ngét hodc ngugc lai).

> Dé bao vé dong co dién thi dong tac dong duoc diéu chinh nhu sau:

I = (1,1+1,2).I4m
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» Thong thuong véi dong diéu chinh nhu trén, ¢ nhiét do moi trudong la 25°C khi dong
qué tai ting 20%, role nhiét s& tac dong lam ngit mach sau khoang 20phit. Néu nhiét

dd moi truong cao hon thi thoi gian tic dong sdém hon.

gu? -
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Hinh 4.1: Role nhiét (loai su dung thanh ludong kim nhiét).
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Hinh 4.2: Ddc tinh Ampe — gidy cua role nhiét (hang Siemens).
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1.3. NOI DUNG THi NGHIEM:

1.3.1. Chuin bi dung cu thiét bi:

STT Thiét bi, dung cu S6 lwong Ghi chi
1 Role nhiét 01 cai
2 | Panel ngudn 01 cai
3 | Panel da nang 01 cai
4 | Day nbi, jac cam 01 bo
5 Déng hd van nang, tudc no vit, kim van nang 01 bd
6 | May tao dong 100A 01 bd

1.3.2. So' dd thi nghiém:

Fi=104
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1.3.3. Cac buéc thuc hién:
Buwde 1: Tim hiéu cdu tao thuc té va cdc thong so ky thudt cua role nhiét:
> Gi6i han diéu chinh dong dién: Tmin  Tmax
» Dong dién dinh mirc cua role.
Buéc 2: Dau déy theo hinh vé.
Buwée 3: Kiém tra ki lai mach dién.

Buoc 4: Pong dién, doc gia tri dong dién trén mady tao dong.
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Buée 5: Diéu chinh role nhiét theo cdc buéc sau:
> Ngit dién.

Chinh dong tac dong cua role nhiét Ig4e.

bong dién.

Chinh bién tr& ¢é dong dién qua tai tang 1én. Dong dién nay ta goi 1a dong qua tai Iqt.

vV V V V

Quan sat hoat dong ciia mach dién. Ghi thoi gian tac dong tq cua role (thoi gian ké tir

khi bi qua tai dén khi role nhiét tic dong lam chudng kéu) trén may tao dong vao bang.

Buéc 6: Lan lwot thay doi dong tic déng cia role nhiét Iz, va dong quda tai 1, Lap lai

bude 5, ghi két qua vao bang.
Chu y: Mbdi lan thir cach nhau it nhat 5 phut dé nhiét @ trén role nhiét tré lai trang thai
nhiét do moi truong.
1.4. BAO CAO THi NGHIEM:
1. Tén bai.
2. Pac tinh ki thuét cta role nhiét.
3. So do thi nghiém.

4. Bang két qua thi nghiém.

5. Nhén xét va két luan.

Dai lugng

Idm

Idc

Iy

tia

1.5. CAU HOI KIEM TRA:
1. Néu cong dung ctia role nhiét ?.

2. Thoi gian tac dong cua role nhiét phu thudc vao yéu td nao 2. Role nhiét c6 bao vé duoc

khong ?. Tai sao ?.

3. Phan loai role nhiét ?.
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4. V& duong dic tuyén Ampe — gidy cia role nhiét 2.

5. C6 thé str dung thiét bi bao vé nao thay thé cho role nhiét dé bao vé dong co khong bi

qua tai ?.
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Bai 5
MACH PIEN PIEU KHIEN PONG CO XOAY CHIEU BA PHA
BANG KHOI PONG TU DON.

1.1. MUC PiCH:

» Hiéu dugc trang bi dién va nguyén ly lam viéc cua mach dién mé may dong co xoay

chiéu 3 pha bang khai dong tir don.
> Xac dinh va khic phuc nhanh chong khi c6 sy ¢d xay ra.

> Biét tinh toan, lua chon, lép rap va d4u duoc mach dién mo may dong co xoay chiéu 3

pha bang khoi dong tir don.
1.2. TOM TAT LY THUYET:
> Dong cit dong co xoay chiéu ba pha bang cau dao hodc CB ¢6 nhugc diém:
v Tan s6 dong cét thip.
v/ Van hanh ning né, ton stc lao dong, nang suat thap.
v/ Khé ning bao vé an toan cho ngudi va dong co khi c¢6 su ¢d rat thap.
v Khé ty dong hoa qua trinh van hanh dong co.

> Phuong phap mé may dong co xoay chiéu 3 pha bang khai dong tir don s& khic phuc

duoc nhuoc diém trén.

1.2.1. Trang bi dién ciia mach:

v Cau chi (F).

v/ B nut nhan (ON va OFF).

v" Contactor (K1).

v Role nhiét (OL).

v Pong co xoay chiéu ba pha rotor 10ng soc (M).
1.2.2. Nguyén ly hoat djng:
1.2.2.1. Mo may (ON):

v Péng CB ngudn.
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v Nhin nit ON, cudn hat contactor K; cd dién s& dong dién cho dong co hoat
dong qua céc tiép diém dong luc va duy tri hoat dong cia mach qua tiép diém

phu.
1.2.2.2. Tat may (OFF):

v' Nhén nit OFF cudn hut contactor K; mat dién s& nha céc tiép diém dong lyc va

tiép diém phu, dong co bi ngit dién - nging hoat dong.
v’ M6 CB.
1.2.2.3. Bdo vé qua tai (OVERLOAD):

Khi dong co ¢o su ¢b (qua tai, mit pha, ...) lam cho dong dién qua phan tir dot
noéng cua role nhiét ting cao, tac dong (nha) tiép diém OL (bén mach dong luc va
mach diéu khién) lam mach dong luc bi hé mach va mach diéu khién mat dién, bao vé

an toan cho dong co.

1.3. NOI DUNG THi NGHIEM:
1.3.1. V& mach trén may tinh bang phin mém CADe_SIMU:
v’ Chon thiét bi theo ban v& tir thu vién CADe_SIMU.
v’ Sap xép cac thiét bi theo thir tu trong ban v& bai thi nghiém.
v Hiéu chinh tén cac thiét bi: nat nhan, contactor, role nhiét, CB, cau chi, ...
v’ Tién hanh néi day: ndi ddy ngudn trudc, sau d6 ndi day cac phan tir khéc.
v’ Kiém tra k¥ lai 1an cudi bang truc quan.
1.3.2. Chay md phéng dé kiém tra hoat dong ciia mach:
v/ Nhén vao nut Simulation trén thanh cong cyu CADe SIMU.
v' Péng CB ngudn.
v Nhan nat ON, quan sat trang thai hoat ddng cia contactor, dén, dong co.

v" Tac dong vao role nhiét (OL), quan sat trang thai hoat ddng cua contactor, dén,

dong co.

v" Tac dong vao role nhiét (OL) lan nira, quan sat trang thai hoat dong ctia contactor,

den, dong co.
v/ Nhéin nit OFF, quan sat trang thai hoat dong ctia contactor, dén, dong co.

v Nhén vao niit Edition trén thanh cong cu CADe SIMU.
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v Hoan thanh mo phong mach.

1.3.3. Chuén bi dung cu, thiét bi lip rap mach:

STT Thiét bi, dung cu S6 lwong Ghi chu
1 Panel ngudn. 01 cai
2 Panel da nang. 01 cai
3 Cu chi. 04 cai
4 Contactor. 01 cai
5 B6 niit nhan. 01 bd
6 Role nhiét. 01 cai
7 Pong co xoay chiéu ba pha 16 to 16ng soc. 01 cai
8 Day nbi, mang day (WD). 01 bd
9 Déng hd van nang, tude no vit, kim bAm dau 01 bd

Cos, ...
10 May vi tinh. 01 bo
11 Phan mém CADe_SIMU. 01 bd
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1.3.4. So' d6 thi nghiém:
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Hinh 5.1: So' d6 mach dong lyc (main circuit).
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Hinh 5.2: So do mach diéu khién (control circuit).
1.3.5. Cac bwdc thuc hién:
Buée 1: Tim hiéu cdu lao thuc té va cdc thong $6 ki thudt co ban ciia thiét bi nhu:
v" Dién ap va dong dién dinh murc.
v Tinh trang hoat dong cua thiét bi (t5t hay hong), ...
Buéc 2: Gd ldp thiét bi trén panel theo so do bé tri thiét bi.
Buiéc 3: Dau mach dién theo so do nguyén Iy.

v Pau mach dong luc theo thir ti tir cdu chi > contactor > role nhiét >

domino dau day ndi dén dong co.
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v Piu mach diéu khién theo thir tu tir ciu chi = bd nat nhan > tiép diém diém
role nhiét > tiép diém duy tri & cudn hut contactor > day trung tinh (véi

cudn hat 220VAC).
Buwéc 4: Kiém tra ngudi theo cdc buéc sau:
v’ Noi ddy tir domino trén mach dong lyc vao dong co.

v’ Kiém tra mach dong lyc: Nhéan vao nam trén ctia contactor, do lan luot cac cap
pha bang dong ho van niang dé thang dién trd X1, dong hd chi gia tri dién tro

bang dién trd gitra hai dau cuc ra day dong co.

v’ Kiém tra mach diéu khién: Dat que do ciia 6m mét vao hai dau mach diéu
khién, mach diéu khién s& noi ding néu 6m mét chi gia tri oo khi chua tac dong
va chi gia tri trong duong vaéi dién trdé cudn hit cua contactor trong cac truong

hop sau:
+ Nhan vao nit ON.
+ Nhin vao nam cua contactor (dé dong tiép diém duy tri).
Buwoce 5: Hoat dong thur theo cac budc sau:
v/ Néi day nguon.
v Péng CB ngudn.
v Nhén nat ON, quan st hoat dong ctia dong co.
v/ Nhan nit OFF dimg dong co.
v' M¢ CB.

v" Theo ddi hoat dong ctia ddng co, ghi vao bang chén li.

1.4. BAO CAO THi NGHIEM:

1.

2.

Tén bai.

Trang bi dién va nguyén li hoat dong ctia mach.

So db thi nghiém (So dd nguyén li, so dd bé tri thiét bi, so do di day).
Bang chan li.

Nhian xét.
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Hoat ddng ciia cac phan tir mach
Thit ty diéu Trang thai - -
2 X < on hi iép dié Tiép di€ém &
Kkhién didu khidn Cu0n hut Tiep diem P Dong co
K; dong luc phu M

1 Nhéin ON

2 Nhén OFF

3 Tac dong OL

1.5. CAU HOI KIEM TRA:

1. Khi m¢ may dong co bang khoi dong tir don c6 uu diém gi hon so v6i md may
bang cau dao hay CB ?.

2. Co thé sir dung cong tic dé thay thé cho bo nut Nhan duoc khong?. Néu duoc thi
mach dién s€ thay d6i nhu thé nao, ¢6 uu nhuge diém gi?.

3. Trong trudng hop contactor chi ¢6 3 tiép diém chinh (khong co tiép diém phu duy
tri) ban co thé thay doi cach dau day dé mach hoat dong tam thoi duoc khong?, néu
dugc hay ve so dd mach 2.

4. Gia sir ban dau nham tiép diém duy tri 1a tiép diém thuong dong (NC) thi hién
tuong gi xay ra khi mach diéu khién duogc cip dién 2.

5. C6 thé mic thém cac bao vé khac bén ngoai: qua dong, cham dat, dong ro, ... dé
bao v¢ thém cho dong co dugc khong?, néu duoc hay v€ so dd mach 2.

6. St dung cudn hit cua contactor loai dién ap 380VAC c6 uu diém gi so voi cudn hut

contactor loai 220VAC ?.

7. Sinh vién hay vé so do di day cho mach dong luc va mach diéu khién ?.
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Bai 6
MACH PIEN TU PONG MO MAY PONG CO ROTO LONG
SOC KIEU POI NOI SAO - TAM GIAC.

1.1. MUC PiCH:

> Hiéu trang bi dién, y nghia va nguyén li lam viéc ctia mach di¢n ty dong mé may

dong co xoay chiéu 3 pha r6 to long séc ki€u doi noi sao - tam giac.

> Liap rap va dau duoc mach dién tw dong md may dong co xoay chiéu 3 pha kiéu doi

noi sao - tam giac.

> Liép rap va dau dugc mach dién ty dong mo may dong co xoay chiéu 3 pha kiéu do6i

ndi sao - tam giac sir dung céc loai khi cu khéc nhau.
1.2. TOM TAT LY THUYET:

Poi ndi Y-D bang cau dao hai nga tuy lap rap don gian, giam gia thanh nhung van
hanh phtc tap, tén stc lao dong, kho xac dinh chinh xac thoi diém két tliue qué trinh m&
méay. Dé khic phuc nhuoc diém nay ngudi ta thay thé cau dao bang contactor va role thoi

gian. So db nguyén li nhu sau:
1.2.1. Trang bi dién ctiia mach:

> Cau chi.

> BO nit nhan.
v/ Nat nhin OFF: nut ding dong co (Stop).
v/ Nt nhan ON: nit mé may (Start).
Contactor K, K», K.

Role nhiét OL.

YV V VY

Role thoi gian T.

> Dong co xoay chiéu ba pha roto 1dng séc M.
1.2.2. Nguyén ly hoat dong:
1.2.2.1. Mo may:

> Dong CB ngudn.

> Nhén nat ON, cudn hut contactor K;, K, va T c6 dién s& dong dién cho dong co mo

may & ché do cac cudn day stato dugc dau hinh sao nham lam gidm dong khéi dong.
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> Sau mot thoi gian tiép diém thuong déng md chdm T, mé ra dong thoi tiép diém

thuong moé dong cham T dong lai, cuon K, mat dién, cudn Ks c6d dién, dong dién dé

cac cudn diy duoc dau thanh hinh tam giac.

1.2.2.2. Dung dong co:

Nhin nat OFF, cuén hat K;, T va Ks mat dién, cat dién mach dong luc, dong co

ngung hoat dong.

1.3. NOI DUNG THi NGHIEM:

1.3.1. V& mach trén may tinh bang phin mém CADe_SIMU.

v/ Chon thiét bi theo ban vé tir thu vién CADe_SIMU.

v’ Sip xép cac thiét bj theo diing thir ty trong ban v& bai thi nghiém.

v/ Hiéu chinh tén cac thiét bi: nat nhan, contactor, role nhiét, CB, cau chi, ...
v/ Tién hanh ndi day: nbi day nguodn trude, sau d6 ndi day cac phan tir khéc.

v Kiém tra k¥ lai 14n cubi bang truc quan.

1.3.2. Chay mé phéng dé kiém tra hoat dgng ciia mach:

v'Nhan vao niit Simulation trén thanh cong cu CADe SIMU.
v’ Dong CB ngudn.
v'Nhan niit ON, quan sat trang thai hoat dong cua contactor, dén, dong co.

v’ Tac dong vao role nhiét (OL), quan sat trang thai hoat ddng cua contactor, dén,

dong co.

v/ Tac dong vao role nhiét (OL) lan nita, quan sat trang thai hoat dong ctia contactor,

den, dong co.
v'Nhin nat OFF, quan sat trang thai hoat déng cia contactor, dén, dong co.
v'Nhén vao nit Edition trén thanh céng cu CADe_SIMU.

v'Hoan thanh m6 phong mach.

1.3.3. Chuén bi dung cu, thiét bi lip rap mach:

STT Thiét bi, dung cu S6 lwong Ghi chu
1 Panel nguén 01 cai
2 Panel da nang 01 cai
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3 Cau chi 04 cdi
4 Contactor 03 cai
5 B6 nat nhan 01 bd
6 Role nhiét 01 cai
7 Role thoi gian 01 cai
8 Pong co xoay chiéu ba pha r6 to 16ng séc 01 cai
9 Day ndi, mang day (WD). 01 bo
10 Déng ho van nang, tudc no vit, kim bam dau 01 bd

cos, ...

1.3.4. So' d6 thi nghiém:

'Mll 3M"\_u \I

wiluz vz

Hinh 6.1: So do mach dong lwc (main circuit).
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Hinh 6.2: So do mach diéu khién (control circuit).
1.3.5. Cac budc thuc hién:

Bude 1: Tim hiéu céu tao thuc té va cdc thong $6 ki thudt co ban cua thiét bi sir
dung trong mach.
Buwoce 2: Ga Zcfp thiét bi trén panel theo so dé bo tri thiét bi.
Buwéc 3: Pau mach dién theo so do nguyén Iy.

+ DAu mach dong luec.

+ DAu mach diéu khién.
Buwéc 4: Kiém tra ngudi theo cdc buéc sau:

+ Noi day tr Domino trén mach dong luc vao dong co.

+ Kiém tra mach dong lyc.

4 Kiém tra mach diéu khién.
Buoc 5: Hoat dong thur lan 1 theo cdac bude sau:

+ Nobi day ngudn.

+ Dong CB ngudn.
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+ Mo may dong co: nhan nit ON.
+ Dung dong co: nhin nit OFF.
L CitCB.

Diéu chinh lai role thoi gian sao cho khi tde do dong co dat khoang 75% tde do
dinh muc thi qua trinh m¢ may phai két thuc. Theo di hoat ddng cua cac thiét bi,

ghi vao bang chan li.

Buwoc 6: Hoat dong thur lan 2 theo cdc hude sau:
a. Mic thém dong hd A~ vao mét trong ba pha (méc nbi tiép phia sau cau chi).
b. Mic thém dong hd V~ song song v4i mot trong ba cudn diy pha cia dong co.
c¢. Kiém tra ki lai mach.
d. Chinh d9 tré cua role thoi gian bang Os (coi nhu mach dwgc md may truc tiép).
e. Dong CB ngudn.
f. M6 may dong co: nhan nit ON.

Theo doi hoat dong cuia ddng co, ammeter, voltmeter ghi vao bang chan li. Chinh lai

d6 tré cua role thoi gian bang 2-3s lap lai thao tac e.f.
1.4. BAO CAO THi NGHIEM:
1. Tén bai.
2. Pac tinh ky thuét va cac tham sb cua cac thiét bi.
3. So d6 thi nghiém.
4. Bang chan li.

5. Nhiing nhan xét va két luén rat ra sau khi thi nghiém.

Dién ap dit va on day ph
Phwong phap mé may 1611 2 (3t vao cugn day pha Dong dién mé may I,,m(A)
dong co (V)
Mé may gian tiép (Y)
M& may truc tiép (D)
1.5. CAU HOI KIEM TRA:

1. Tai sao phai dit ra van dé mo may cac dong co khong dong bo?

2. Nhitng dong co xoay chiéu ba pha nao c6 thé st dung dugc phwong phap mé may
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kiéu déi nbi sao - tam giac (Y-D) .

3. So sanh dong dién va mémen md may dong co khi ding bién phap ddi ndi sao-tam
gidc (Y-D) voi dong dién va mémen md may khi dung bién phap mé may dong co truc
tiép 2.

4. So sanh dong dién va mémen md may dong co khi dung bién phap d6i ndi sao-tam
giac (Y-D) véi dong dién va momen mé mday khi dung bién phap mo may dong co
bang khoi dong mém 2.

5. So sanh dong dién va mémen md may dong co khi ding bién phap ddi ndi sao-tam
giac (Y-D) véi dong dién va mémen mé mday khi dung bién phap mé may dong co
bang bién tan ?.

6. Chimg minh dong dién mé may ché d6 sao (Y) nho hon dong dién md may ché do

tam giac (D) 3 1an ?.
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Bai 7
MACH PAO CHIEU QUAY PONG CO BA PHA BANG KHOI
PONG TU KEP.
1.1. MUC PiCH:
> Hiéu dugc nguyén tic dao chiéu quay dong co.

» Hiéu dugc trang bi dién va nguyén li lam viéc ctia mach dién dao chiéu quay dong co

xoay chiéu ba pha bang khai dong tir kép.
> Lap rap va déu day cac thiét bi trén panel dé dao chiéu dong quay dong co bang khoi
dong tu kép.
1.2. TOM TAT LY THUYET:

Trong tién trinh 1am viéc ctia mot sé mav moc cong nghiép, s& co thdi diém can phai
dao chiéu quay dong co dé chuyén sang ché do 1am viéc khac. Vi du nhu: Qua trinh cit ren
clia may tién, qua trinh nang ha cua cau thang may, bang tai, ...

Dé thay doi chiéu quay cta dong co xoay chiéu ba pha, vé nguyén tic ta phai thay do6i
chiéu ca tir truong quay stato bang cach ddi thir tw ctia 2 trong ba pha vao dong co.

Chung ta co thé thay doi thir ty pha vao dong co bang cau dao hai nga. Nhung sir dung
cach diéu khién nay tuy co giam duogc gia thanh, d& dau lip song rat bét tién trong qua trinh
van hanh, qua trinh dong nha cac tiép diém khong dut khoat dé phat sinh hd quang. Dé khac
phuc nhugc diém trén ching ta sir dung b khdi dong tir kép kém theo bd nat nhan. Tuy
nhién, tuy theo yéu ciu cong viéc ma ta chon cach diéu khién phut hop. O dav ta nghién ciru
mach dién dao chiéu quay dong co ba pha bang khai dong tir kép véi phuong thire diéu khién.
Truée khi ddi chidu quay phai nhan nut "dimg". Mach dién ndy md phong hoat dong cua mot
bang tai, khi hang t6i dich thi bang tai phai dimg mot thoi gian dé boc hang sau d6 méi quay
trg lai cho chu trinh tiép theo. Xem so d6 nguyén li nhu hinh v&.

1.2.1. Trang bi dién ciia mach:
v ChuchiF.
v B0 khoi dong tur kép gém: contactor Ky, K; va role nhiét OL.
v' Pong co xoay chiéu ba pha 16 to 1ong séc M.
v/ B niit nhén:

4 Nut nhan OFF: dimg dong co (stop).
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+ Nut nhin T: dong co quay thuan (Forward).
+ Nut nhan N: dong co quay nguoc (Revert).
1.2.2. Nguyén ly hoat djng:
1.2.2.1. Mo may cho dong co chay thudn:
v' DPéng CB ngudn.

v/ Nhan niit T, cudén hit Contactor Ky c6 dién s& dong céc tiép diém K, (cdp ngudn
cho dong co hoat dong) va Kr (duy tri cho contactor Kt). Pong co quay theo

chiéu thuan.

1.2.2.2. Dirng déng co: Nhan nat OFF cudn hut contactor K mét dién s& nha céc tiép diém

dong luc va diéu khién. Pong co ngimg hoat dong.

1.2.2.3. Bdo chiéu dong co: Nhan nat N, cudn hat contactor Ky ¢ dién s& dong cac tiép diém
Kx (cap nguodn cho dong co hoat dong) va Ky (duy tri cho contactor Ky). Pong co quay theo

chiéu nguoc do thir ty ciia hai pha vao dong co da bi dao.

1.2.2.4. Chirc nang khod (lién déng): Trong qua trinh lam viéc, 2 contactor khong thé lam
viéc déng thoi, dé tranh gay hién tuong ngfm mach & mach dong luc. Vi vay, khi contactor
nay 1am viéc thi n6 phai "khoa" contactor kia. Trong mach nay ta ding tiép diém thuong dong

va khoa lién dong co khi ciia contactor nay khong ché sy hoat dong ciia contactor kia.

1.3. NOI DUNG THi NGHIEM:
1.3.1. V& mach trén may tinh bang phin mém CADe_SIMU.
v' Chon thiét bi theo ban v& tir thu vién CADe SIMU.
v Sip xép céc thiét bi theo dung thir tu trong ban v& bai thi nghiém.
v' Hiéu chinh tén cac thiét bi: nat Nhan, contactor, role nhiét, CB, cau chi, ...
v Tién hanh néi day: ndi day ngudn trudc, sau d6 ndi day cac phan tir khac.
v' Kiém tra k¥ lai 1an cudi bang truc quan.
1.3.2. Chay mé phéng dé kiém tra hoat dgng ciia mach:
v/ Nhéan vio nit Simulation trén thanh céng cu CADe SIMU.
v' DPéng CB ngudn.

v' Nhan nit ON (quan sat trang thai hoat ddng cia contactor, dén, dong co).
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v’ Téc ddng vao role nhiét (OL) (quan sat trang thai hoat ddng cua contactor, dén,

dong co).

v' Téc ddng vao role nhiét (OL) 1an nita (quan sat trang thai hoat dong cua

Contactor, dén, dong co).

v/ Nhan niit OFF (quan sét trang thai hoat dong cua contactor, dén, dong co).

v/ Nhan vao nut Edition trén thanh cong cu CADe_SIMU.

v Hoan thanh m6 phong mach.

1.3.3. Chuén bi dung cu, thiét bi lip rap mach:

STT Thiét bi, dung cu S6 lwong Ghi chi
1 Panel da nang 01 cai
2 | Cauchi 04 cai
3 Contactor 02 cai
4 Bo nut nhan 3 phim, 1 tang tiép diém 01 bd
5 Role nhiét 01 cai
6 Dong co xoay chiéu ba pha 16 to 16ng soc 01 cai
7 | Day ndi, jac cam. 01 b
8 Pong hd van nang, tude no vit, kim ép dau cbt, ... 01 bo
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1.3.4. So' d6 thi nghiém:

L1 L2 L3 N PE
xcr:uoT;x
S K
1
F1|:|F2
13 |5 | 3|5
A\ A
2 |4 18 2 |4 |s
1 (3 |s
oL |:|ij
T % &L
ut |vi [wi|PeE
L ]
M |
M| R

Hinh 7.1: So o mach déng liwc (main circuit).
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Hinh 7.2: So do mach diéu khién (control circuit).
1.3.5. Cac buée thue hién:
Buwde 1: Tim hiéu céu tao thuc té va cdc thong s6 ki thudt co ban cua thiét bi sir
dung trong mach.
Buéc 2: Ga ldp thiét bi trén panel theo so do bé tri thiét bi.
Buwéc 3: Pau mach dién theo so do nguyén Iy.
+ Dau mach dong luc.
+ DA4u mach diéu khién.
Buiéc 4: Kiém tra ngudi theo cic buéc sau:
+ Noi day tr Domino trén mach dong lyc vao dong co.
+ Kiém tra mach dong luc
+ Kiém tra mach diéu khién.
bat que do cia 6m mét vao hai dau mach diéu khién, mach diéu khién sé&

noi ding néu 6m mét chi gia tri "oo" khi chua tadc dong va chi gia tri tuong

duong v6i dién tré cudn hut ctia tung contactor trong cac truong hop sau:

- Nhannut T.
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- Nhinnat N,

- Nhéan vao nim cua tirng contactor.

Bwoc 5: Hoat dong thir theo cac budc sau:

Theo doi hoat dong cua cac dong co, ghi vao bang chan li.

+ Nobi day ngudn.

+ DPong CB ngudn.

#

[

+ CitCB.

+ Dimg dong co: nhan nat OFF.

Dimg dong co: nhan nut OFF.

1.4. BAO CAO THi NGHIEM:

1. Tén bai.

+ Van hanh dong co quay theo chiéu thuén: nhan nit T:

Van hanh dong co quay theo chiéu nguoc lai: nhn nat N,

2. Pac tinh k¥ thuét, cac tham sb cua khoi dong tur kép va thiét bi bao vé.

3. So dd thi nghiém.

4. Bang chan li.

5. Nhiing nhan xét va két luan rat ra sau khi thi nghiém.

Hoat ddng cac phén tir trong mach

Thir tw Trang thai Tiép diém dong | Tiép diém diéu
. ; . R Cuon hut ,
dicu khién | dieu khién lwc khién Motor
KT KN KT KN KT I<N
1 Nhan T
2 Nhéan OFF
3 Nhan T
4 Nhén OFF
5 Nhén T
hoac N
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6 Tac  dong
OL
1.5. CAU HOI KIEM TRA:

1. Dung d6 thi dong dién xoay chiéu ba pha ching minh rang khi ddi tht ty cua hai

trong ba pha vao dong co thi chiéu cia tir trudng quay trong dong co bi thay doi ?.

2. Trong truong hop ta c6 2 contactor vdi dién ap dinh muac khac nhau (220V, 380V)
thi c¢6 thé sir dung trong mach dao chiéu dong co dugce khong? Néu duoc hiy vé so do

mach ?.

3. Khi nh4n vao nat T, thi 6m mét chi gia tri dién tr¢ cua cudn hut Kt nhung khi nhan
vao nim contactor thi 6m mét chi gia tri oo, nhu vay hu héng cua mach thudc vé phén

tr nao ?.
4. Gia sir mdi cudn hut cé gia tri dién tro thuan 1a 1000, néu mach diéu khién nbi dang
thi khi nhan dong thoi hai nut nhan T va N lac d6 gia tri dién trd ciia mach diéu khién

1a bao nhiéu Q ?.
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Bai 8
MACH MO MAY PONG CO THEO TRINH TU QUY PINH.

1.1. MUC PiCH:

> Hiéu duoc y nghia va nguyén ly lam viéc ciia mach dién mé may dong co theo trinh tu

quy dinh.
> Lip rap va dau dugc mach dién mé may dong co theo trinh tir quy dinh.

» Lam quen v6i cac mach diéu khién nhiéu dong co trong mot day chuyén san xuat tu

dong.
1.2. TOM TAT LY THUYET:

Trong mot may cong tac noi riéng hay mot ddy truyén san xuat néi chung, mot sb
cong viée nhat thiét phai dugc thuc hién lan luot theo mét trinh tu nao d6. Néu mdi dong co
dam nhiém mot cong viéc nhat dinh thi duong nhién cac dong co cling phai l[am viéc theo mot

trinh ty nhat dinh cta cong viéc.

Vi du: Trong may cat got kim loai thi dong co bom dau dwong nhién phai chay trudc

dong co tryc chinh, ...
Pé thyc hién dugc co ché trén ching ta ¢6 2 phuong thirc diéu khién:

> Diéu khién theo co ché khoa: Pong co A phai lam viéc truée méi cho cho phép dicu
khién dong co B lam viéc. Ta néi dong co A khoa dong co B. Theo co ché nay can

nhiéu lan diéu khién.

> Diéu khién theo co ché bic cau: bong co A hoat dong kéo theo dong co B hoat dong,

dong co B hoat dong kéo theo dong co C hoat dong, ...
Ta néi cac dong co A, B, C, ... 1am viéc lién hoan. Theo co ché nay chi can mét lan diéu
khién.
Trong bai nay chung ta nghién ctru mach diéu khién dong co theo co ché bac cau.
1.2.1. Trang bi dién ciia mach:
v Cau chi.
v Bo nut nhan déng.
v/ B¢ niit nhin mé.

v" Contactor.
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v" Role nhiét.
v Dong co xoay chiéu ba pha réto 1ong soc.
1.2.2. Nguyén ly hoat dong:
1.2.2.1. Mo may cdc dong co:
+ Pong CB ngudn.

+ Nhin nat ON, cudn hut contactor K;, c6 dién s& dong dién cho dong co M
hoat dong qua céc tiép diém dong luc va duy tri hoat dong ctia mach qua tiép
diém diéu khién. Sau mot thoi gian nhat dinh duoc duy tri béi T, contactor
K, duoc cép dién, dong dién cho dong co M; la viéc déng thoi voi M. Hai
dong co M, va M, lam viéc dong thoi trong mot khoang thoi gian, duoc duy
tri béi role T,, contactor 3 dugc dua vao lam viéc dong dién cho dong co M3
hoat dong. Khi dong co M3 bat dau lam viéc ciing 1a luc contactor K| ngét
dién dé dung dong co M. Pong co M; luc nay van 1am viéc cung dong co

M,.

1.2.2.1. Dirng déng co: Nhan nat OFF mach diéu khién mat dién ca 3 dong co M;, My, M; bi

ngit dién - ngimg hoat dong.
1.3. NOI DUNG THI NGHIEM:
1.3.1. V& mach trén may tinh bang phin mém CADe_SIMU.
v' Chon thiét bj theo ban v& tir thu vién CADe_SIMU.
Sap xép cac thiét bi theo diing thir tu trong ban v& bai thi nghiém.
Hiéu chinh tén cac thiét bi: nat nhan, contactor, role nhiét, CB, ciu chi, ...

Tieén hanh noi day: n6i day ngudn trude, sau do noi day cac phan tir khac.

LN NN

Kiém tra k¥ lai 1an cudi bang truc quan.
1.3.2. Chay md phéng dé kiém tra hoat dong ciia mach:
v/ Nhén vao nut Simulation trén thanh c6ng cu CADe SIMU.
v' DPoéng CB nguon.
v Nhin nit ON, quan sat trang thai hoat dong ctia contactor, dén, dong co.
v

Tac dong vao role nhiét (OL), quan sat trang thai hoat dong ctia contactor, deén,

dong co.
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v Téc dong vao role nhiét (OL) lan nita, quan sat trang thai hoat dong ctia contactor,

den, dong co)
v" Nhén nat OFF, quan sat trang thai hoat déng cia contactor, dén, dong co.
v' Nhan vao nat Edition trén thanh céng cu CADe_SIMU.
v Hoan thanh m6 phong mach.

1.3.3. Chuén bi dung cu, thiét bi lip rap mach:

STT Thiét bi, dung cu S6 lwgng Ghi chi
1 Panel da ning 01 cai
2 | Cauchi 04 cai
3 Contactor 03 cai
4 B6 nut nhan 02 bd
5 Role nhiét 03 cai
6 DPong co xoay chiéu ba pha réto 16ng soc 03 cai
7 Day nbi, jac cim, mang day 01 bo
8 Pong ho van nang, tudi no vit, kim ép bam 01 bo
Cos, ...
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1.3.4. So' d6 thi nghiém:
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Hinh 8.1: Sor do mach dong lyc (main circuit).
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Hinh 8.2: So do mach diéu khién (control circuit).
1.3.5. Cac buéc thue hién:

Buwée 1: Tim hiéu cdu tao thuc té va cdc thong s6 ki thudt co ban cua thiét bi

(contactor, nut nhan, dong co, ...).
Buwéc 2: Ga ldp thiét b trén panel theo so d6 bo tri thiét bi.
Buiéc 3: Dau mach dién theo so do nguyén Iy.
4 Déu mach dong lyc.
+ Déu mach diéu khién.
Buwéc 4: Kiém tra ngudi theo cac buoc sau:
& Noi day tir domino trén mach dong luc vao dong co.
4 Kiém tra mach dong luc.
& Kiém tra mach diéu khién.
Buwdc 5: Hoat dong thur theo cdc budc sau:
4+ Noi day ngudn.

& Dong CB ngudn.
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+ Van hanh cac dong co: nhan nat ON.

L Dumng tat ca cac dong co: nhan nat OFF.

+ CitCB.

Theo doi hoat dong cuia cac dong co, ghi vao bang chan li.

1.4. BAO CAO THi NGHIEM:

1. Tén bai.

2. Dic tinh k¥ thuat va cac tham sé cua khoi dong tir don va thiét bi bao vé.

3. So do thi nghiém.

4. Bang chan li.

5. Nhiing nhan xét va két luan rat ra sau khi thi nghiém.

Thi ty diéu Trang thai diéu Hoat djng cic phan tir trong mach
khién khién K, K, K; M, K, M3
1
2
3
1.5. CAU HOI KIEM TRA:

1. Néu dong co M co su c6 thi dong co M; c6 lam viéc khong ?. Tai sao ?.

2. Trinh bay su li€n dong cua ba dong co: M|, M,, M3 trong tirng giai doan lam viéc

cua mach ?.

3. Ly 3 vi du trong thyc té c6 cac dong co 1am viée theo trinh ty quy dinh 2.

4. Nguyén tic mé may dong co theo trinh ty quy dinh 2.
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Bai 9

MACH SU DUNG ROLE GIAM SAT PIEN AP HE THONG

PIEN BA PHA.

1.1. MUC PiCH:

> Hiéu duoc nguyén tic cua phuong phap bao vé dung role giam sat dién ap khi dién ap

hé thong 3 pha bi mét pha, qua ap, thip ap va nguoc pha (thir tu pha).

» Thiét ké dugc so dd don tuyén, dong luc, diéu khién cua hé théng dién 3 pha.

> Lip rap va dau dugc mach dién bao vé ding role giam sat dién ap.

1.2. TOM TAT NGUYEN LI HOAT PONG CUA ROLE GIAM SAT PIEN
AP 3UG4615 (SIEMENS):

1.2.1. Téng quan:

Role giam sat dién ap 3UG Ila role k¥ thuat s6, loai 3 pha — 3 day, ¢6 man hinh hién

thi. Role ndy c6 thé bao vé, giam sat dién ap cho hé théng dién 3 pha ciing nhu cac

thiét bj dién 3 pha.

1.2.2. Chtic nang:

v

v

Role nay co céac chirc niang bao vé: qué ap, thap ap, mat pha, thir tu pha.
Dién ap cai dat tir 160V dén 690V.

Tiép diém tac dong 2 CO.

Hién thi trang thai binh thuong va su ¢ trén man hinh.

Cai dat va qua sat thong so bang cach tdc dong vao 3 nut: 1€n, xuong va xac

nhan (Enter).
C6 ché @6 nhé su cd.

Lua chon duoc tiép diém tac dong loai: NO (dung cho cudn cét) va NC (dung

cho cudn cét thép ap) cua ACB, MCB, MCCB, MPCB, ...
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1.2.3. Cai dit thong sb:
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Hinh 9.1: Luu d6 hudng déan cai dat role giam sdt dién dp loai Digital (Siemens).
1.2.4. Trang bi cua mach dién:

v Cau chi.
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v

N N N N NN

Nt nhin ON, OFF.

Contactor.

Role nhiét.

Role trung gian.

Role gidm sat di¢n ap.

May thir dién ap (may tao 1éch ap) 3 pha.

Dong co xoay chiéu 3 pha réto 10ng soc.

1.2.5. Nguyén li hoat dong:

v’ M6 mdy:

+ Dong CB ngudn.

+ Nhin nat ON, cudn hut Contactor K c¢6 dién dong dién cho dong co hoat

dong, tiép diém phu NO cia contactor dong lai dé duy tri. Néu dién 4p cua
hé théng cung cap cho dong co binh thudng (khong c6 su c¢d) thi cac tiép
diém cua role gidam sat dién ap khong tac dong, mach diéu khién van cé

dién, dong co lam viéc binh thuong.

V' Bdo vé dong co khi bi qud dp:

+ St dung may tao léch ap dé cung cap dién ap 3 pha cho role giam sat dién

ap.
Cai dat thong s6 dién ap qua ap 1a 420V (khoang 5% clia 400V), thoi gian
tré ctia role 1a 5 gidy, ngudng dién ap 1a 5V, sir dung tiép diém NO.
Ta chinh variac pha 1 trén may tao léch ap dé cho dién 4p dau ra L,-L, cia
may 1a 420V. Pong CB dau ra trén may tao léch ap dé cung cap dién ap cho
role va dong co, khi do role s€ canh bao. Sau khoang thoi gian cai dat la 5
gidy thi role sé& tac dong cip tiép diém:

21 —24: tir NO chuyén sang NC

21 —22: tir NC chuyén sang NO
Ta cai tiép diém NC (21 — 22) ciia role vao mach diéu khién dong co, khi co
su ¢d qua ap thi tiép diém cua role tir NC chuyén sang NO sé& tic dong vao
mach diéu khién lam cudn hut contactor K mit dién mo cac tiép diém dong

lwc (NO) va diéu khién (NO) cua contactor, dong co nging hoat dong.
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i+

Tiép tuc tao qua ap cho pha L,-Ls, L;-Ls.

v Bio vé dong co khi bi thip dp:

4

+

St dung méy tao léch 4p dé cung cép dién ap 3 pha cho role giam sat dién
ap.
Cai dat thong so dién ap qua ap 1a 380V (khoang 5% clia 400V), thoi gian
tré cia role 1a 5 gidy, ngudng dién ap 1a 5V, st dung tiép diém NO.
Ta chinh variac pha 1 trén may tao léch ap dé cho dién 4p dau ra L;-L, cia
may 14 380V. Pong CB dau ra trén méy tao léch ap dé cung cap dién ap cho
role va dong co, khi d6 role s€ canh bao. Sau khoang thoi gian cai dat la 5
gidy thi role sé& tac dong cip tiép diém:

11 — 14: tr NO chuyén sang NC

11 — 12: tir NC chuyén sang NO
Ta cai tiép diém NC (11 — 12) ctia role vao mach diéu khién dong co, khi co
su ¢d thap ap thi tiép diém cua role tir NC chuyén sang NO s& tac dong vao
mach diéu khién lam cudn hut contactor K mit dién mé cac tiép diém dong

luc (NO) va diéu khién (NO) cua contactor, dong co ngirng hoat dong.

Tiép tuc tao thép ap cho pha L,-Ls, L;-L;.

v Bio v¢ dong co khi bi mit pha:

+

Str dung may tao léch ap dé cung cdp dién ap 3 pha cho role giam sat dién
ap.
Cai dat thong s dién ap qué ap, thap ap 1a 400V (khoang 0% ciia 400V),
thoi gian tré cia role 1a 5 gidy, ngudng dién ap 1a 5V, sir dung tiép diém
NO.
Ta chinh variac pha 1 trén may tao léch ap dé cho dién ap dau ra L;-L, cia
méy 12 400V. Dong CB dau ra trén may tao léch ap dé cung cap dién ap cho
role va dong co, tit CB PF1 (gia 1ap mat pha s 1) trén méy tao léch ap. Khi
d6 dién ap cung cip cho role va dong co bi mét pha L, role s& tac dong tirc
thot, cac tiép diém trén role s& chuyén trang thai:

11 — 14: tir NO chuyén sang NC

11 — 12: tir NC chuyén sang NO

21 — 24: tir NO chuyén sang NC
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21 — 22: tir NC chuyén sang NO
L Ta cai tiép diém NC (11 — 12) hodc NC (21 — 22) ciia role vao mach diéu
khién dong co, khi c6 sy c¢6 mat pha thi tiép diém cua role tir NC chuyén
sang NO s& tac dong vao mach diéu khién lam cudn hut contactor K mat
dién mo céc tiép diém dong lyc (NO) va diéu khién (NO) cta contactor,

dong co ngung hoat dong.
+ Tiép tuc tao mit pha cho pha L, (tit CB PF2), L; (tit CB PF3).
v' Biao vé dong co khi bi nguwoc pha:
Str dung may tao 1éch ap dé cung cap dién ap 3 pha cho role giam sat dién ap.
+ Cai dat thong sé dién ap qua ap, thap ap 1a 400V (khoang 0% cua 400V),

thoi gian tré cia role 1a 5 gidy, ngudng dién ap 1a 5V, sir dung tiép diém
NO.

+ Ta chinh variac pha | trén may tao léch ap dé cho dién 4p dau ra L;-L, cia
may 1a 400V. Déng CB dau ra trén may tao léch ap dé cung cip dién ap cho
role khi d6 tht ty pha cung cip cho role va dong co la: L — L, — L.

+ Sau d6 chuyén cong tic trén may tao léch ap tir CW sang CCW, khi do6 dién
ap cung cap cho role va dong co 1a: L, — L3 — L, (ddo pha L, va Ls), role s&
tac dong tirc thoi, cac tiép diém trén role s& chuyén trang thai:

11 — 14: tir NO chuyén sang NC
11 — 12: tir NC chuyén sang NO
21 — 24: tir NO chuyén sang NC
21 —22: tir NC chuyén sang NO

& Ta cai tiép diém NC (11 — 12) hodc NC (21 — 22) cua role vao mach diéu
khién dong co, khi c6 sy cd ngugc pha thi tiép diém cia role tir NC chuyén
sang NO s¢€ tac dong vao mach diéu khién lam cudn hut contactor K mét
dién mo cac tiép diém dong luc (NO) va diéu khién (NO) cua contactor,
dong co ngurng hoat dong.

+ Dimg dong co: nhan nat OFF, mach diéu khién mat dién, dong co nging

hoat dong.
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1.3. NOI DUNG THi NGHIEM:

1.3.1. Chuin bi dung cu, thiét bi lip rap mach:

STT Thiét bi, dung cu S6 lwong Ghi chi
1 | Panel da nang 01 cai
2 | Cauchi 04 cai
3 | Contactor 01 cai
4 | Bo nat nhan 01 bd
5 Role nhiét 01 cai
6 | Role giam sat dién ap 3 pha — 3 day 01 cai
7 | Role trung gian 24VAC 02 cai
8 | May thir dién ap 3 pha 01 cai
9 | Pong co xoay chiéu 3 pha roto 16ng soc 01 cai
10 | Day nbi, jaic cim, mang day (WD). 01 bd
11 | Pong hd van ning, tudc no vit, kim bam dau 01 bo

cot, ...
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1.3.2. So' @b thi nghiém:

ok

L2 M FE
o o o

= x

MAY THU DIEN AP

3 PHASE

“l= -1

RELAY GIAM SAT DIEN AP
(PHAZSE MOMITORING - PM)

Hinh 9.2: So d6 mach dong lyc (main circuit).
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Hinh 9.3: So' d6 mach diéu khién (control circuit).
1.3.3. Cac bwéc thyc hién:

Buwée 1: Tim hiéu cdu tao thuc té va cdc thong $6 ki thudt co ban cia thiét bi sir

dung trong mach.
Buéc 2: Ga ldp thiét bi trén panel theo so do bé tri thiét bi.
Buéc 3: Dau mach dién theo so do nguyén Ii.
4 Pau mach dong lyc.
4 DAu mach diéu khién.
Buéc 4: Kiém tra ngudi theo cdic buéce sau:
4 Kiém tra mach dong luc.
4 Kiém tra mach diéu khién.
Buwoc 5: Hoat dong thu
4 Noi day nguon.
+ Pong CB ngudn.
+ M6 may dong co.
+ Nhan nat ON.

4 Chinh variac trén may thir dién ap tao qua ap, thap ap.
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+ T3t CBpgi, CBpr2, CBprs3 trén may thir dién ap tao mat pha.

4 Chuyén cong tit tir CW sang CCW trén may thir dién ap tao ngugc pha.
L Theo ddi hoat dong mach dién, ghi két qua vao bang chén Ii.

4 Dung dong co: nhan nut OFF.

Theo ddi hoat dong ctua mach dién, ghi két qua vao bang.

1.4. BAO CAO THi NGHIEM:

1.

2.

3.

4.

5.

Tén bai.

bic tinh k¥ thuat va cac tham sb cua cac thiét bi.
So d6 thi nghiém.

Bang chan .

Nhiing nhan xét va két luan rat ra sau khi thi nghiém (cai dit role giam sat loai NO).

BANG MAT PHA:

Trang thai tiép Trang thai cac pha

diém bu ba pha Mit pha A Mit pha B Mit pha C

11-12

11-14

21-22

21-24

BANG THU TU PHA:

tiép diém

Trang thai Thir tw ciac pha

L1-L2-L3 L1-L3-L2 L2-L1-L3 L3-L2-L1

11-12

11-14

21-22

21-24

BANG QUA AP:
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Thoi gian cai

S6 lan thye Dién ap thir Thoi gian test | Dién ap cai dat
dat trén role
hién nghiém (V) (s) trén role (V) ©)
s
1
2

Trang thai tiép diém

Dién ap binh thwong

Sw c0 qua ap

11-12

11-14

21-22

21-24

BANG THAP AP:

S6 lan thye

hién

Dién ap thir
nghiém (V)

Thoi gian test

O

Dién ap cai dat

trén role (V)

Thoi gian cai
dat trén role

O

Trang thai tiép

diém

Pién ap binh thuwong

Sw ¢0 qua ap

11-12

11-14

21-22

21-24

1.5. CAU HOI KIEM TRA:

1. Néu anh hudng cia sy ¢b quéa ap xay ra trong hé thong dién ciia nha may ?.

2. Néu anh hudng cta su c¢b thap ap xay ra trong hé thong dién ctia nha may ?.
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3. Néu anh hudng cua sy cd mat pha xay ra trong hé thong dién ciia nha may ?.
4. Néu anh hudng cta su ¢d dau nguge pha xay ra trong hé thong dién ctia nha may 2.

5. Hay néu mdt bién phap khac dé bao vé hé théng dién cuia nha may khong bi sy cd vé

ap: qué ap, thip ap, mat pha, nguoc pha néu khong sir dung role giam sat dién ap 2.

6. V& gian d tac dong cua role giam sat dién ap 2.

7. Hay thiét ké mach bao vé cho dong co khong dong bd 3 pha, khoi dong truc tiép
(DOL) dung role giam sat dién ap va cudn cit cia MCCB ?.

8. Hay thiét ké mach bao vé cho dong co khong dong bd 3 pha, khoi dong truc tiép
(DOL) dung role giam sat dién ap va cudn cit thip ap cia MCCB 2.

9. X4c dinh dién ap tac dong va dién ap phuc hdi cua role giam sat dién ap (trong chirc

nang bao vé qua ap, thap ap) 2.
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Bai 10
MACH TU PONG CHUYEN POI NGUON PIEN (ATS).

1.1. MUC PiCH:

» Hiéu dugc trang bi dién va nguyén li lam viéc cua mach dién tuy dong chuyén doi

ngudn dién.

> Lép rap va d4u dugc mach dién tyu dong chuyén ddi nguén dién.

» Thiét ké duoc mach mach ATS dung cac bo diéu khién lap trinh bi'mg PLC hay vi diéu
khién.

» Thiét ké dugc cac bo ATS st dung céc lao khi cu dong cat khac nhau.

1.2. TOM TAT LY THUYKET:

Trong dan dung ciing nhu cong nghiép cé nhitng may méc thiét bi can phai dugc cp dién
lién tuc trong qua trinh lam viéc. Dé thoa man dugce céc yéu clu do phai c6 cac nguén dién du
phong va dé dong dién cac ngudn du phong mot cach nhanh chong va an toan, ngudi ta ding

mach dién tu dong.

1.2.1. Trang bi dién ctia mach:
v CéuchiF.

MCB.

bén bao pha.

Contactor K, K.

NS N NN

Role dién ap AX.
1.2.2. Nguyén ly hoat dong:

Khi ngudn luéi (Main) c6 dién, role dién ap AX c6 dién s& déng tiép diém AX (5-9)
md AX (4-12), khi d6 cudn hat K; ¢ dién s& dong cac tiép diém dong luc. Phu tai duoc cp
dién boi nguodn dién ludi.

Khi nguén ludi mat dién, role dién ap AX mat dién, cudn hat K; mat dién 18p tirc cudn
K, dugc dong dién do AX (4-12) dong lai. Cudn hut K, ¢ dién s& dong cac tiép diém dong
lwc. Phu tai dugc cap dién boi ngudn dién may phat (GEN).
1.3. NOI DUNG THi NGHIEM:

1.3.1. V& mach trén may tinh bang phin mém CADe SIMU:
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v" Chon thiét bi theo ban v& tir thu vién CADe SIMU.

v’ Sép xép cac thiét bi theo thur tu trong ban v& bai thi nghiém.

v’ Hiéu chinh tén cac thiét bi: nat nhan, contactor, role nhiét, CB, cau chi, ...
v’ Tién hanh nbi day: nbi ddy ngudn trude, sau d6 ndi dy cac phan tir khac.

v Kiém tra k¥ lai 1an cudi bang truc quan.

1.3.2. Chay mé phéng dé kiém tra hoat dong ciia mach:

v Nhén vao niit Simulation trén thanh cong cu CADe SIMU.
v Pong cac CB ngudn.

v’ Gia 1ap nguon ludi mat dién, quan sat trang thai hoat dong cua contactor, dén,

dong co.

v Gialap nguén ludi co dién, quan sat trang thai hoat dong cua contactor, dén, dong

CO.

v Gia lap ngudn ludi va ngudn may phat mat dién, quan sat trang thai hoat dong cta

contactor, den, dong co.

v Gialap nguén may phat mat dién, nguén ludi co dién, quan sat trang thai hoat

dong cua contactor, dén, dong co.

v’ Gia lap nguon luéi va ngudn méay phat co dién, quan sat trang thai hoat dong ciia

contactor, den, dong co.
v/ Nhan vao nit Edition trén thanh cong cy CADe SIMU.

v Hoan thanh mo phéng mach.

1.3.3. Chuin bi dung cu, thiét bi lip rap mach:

STT Thiét bi, dung cu S6 lwong Ghi chua
1 | Panel da nang 01 cai
2 | MCB 1P 6A 02 cai
3 | MCB 3P 6A 02 cai
4 | Cauchi 09 céi
5 | Contactor 02 cai
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6 | Role dién ap 220VAC 01 bo
7 | Day nbi, jic cdm, mang day (WD) 01 bo
8 [Pong hd van ning, tude no vit, kim bim dau 01 6

cot, ...
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1.3.4. So' d6 thi nghiém:
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Hinh 10.1: So' d6 mach dong luc va diéu khién (hé thong ATS ding hai contactor).
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1.3.5. Cac budc thuc hién:

Bude 1: Tim hiéu cdu tao thuc té va cdc thong 6 ki thudt co ban cua thiét bi sir dung

trong mach.
Buwoe 2: Ga Icfp thiét bi trén panel theo so dé bo tri thiét bi.
Buwéc 3: Pdau mach dién theo so do nguyén Iy:
+ Dau mach dong luec.
+ DAau mach diéu khién.
Buwéc 4: Kiém tra ngudi theo cac budc sau:

+ Kiém tra mach dong luc.

I

Kiém tra mach diéu khién.
Budc 5: Hoat dong thu.
+ Dau truc tiép dong co ba pha vao ngudn ra 1am phu tai
+ Lan luot dong cac CB: TR, GEN, Qy, Q.
+ Lan luot ngit Q;, déng Q, ngit Q,, déng Q.
+ Quan sat hoat dong cua mach dién, ghi vao bang chén Ii.
1.4. BAO CAO THi NGHIEM:
1. Tén bai.
2. Dac tinh ky thuét va cac tham sb cua cac thiét bi.
3. So do thi nghiém.
4. Bang chan li.

5. Nhiing nhan xét va két luén rat ra sau khi thi nghiém.

Trang thai thiét bi dién
Trang thai nguon

Ky K>

Nguon ludi (Main) c6 dién.

Nguon ludi (Main) mét dién.

Ngudn may phat (GEN) c6 dién.

Ngudn may phat (GEN) mét dién.
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Nguon ludi (Main) va ngudn may phat (GEN) c6 dién.

Nguon ludi (Main) va ngudn may phat (GEN) mat dién dién.

1.5. CAU HOI KIEM TRA:

1. Néu nhiém vu cuia cac contactor K;, K, va cua role dién ap trong mach ?.

2. Néu ta chi c6 duy nhit 1 contactor loai ¢6 2 tang tiép diém chinh (ca thuong dong va

thudng mo) thi so @6 mach dién phai thay doi thé nao? V& so dd 2.

3. V€ so d0 nguyén ly ctia mach di¢u khién ty dong chuyén doi nguén khi c6 mot ngudn

dién chinh va 2 ngudn dy phong ?.

4. V€ so do nguyén ly cua mach di€u khién ty dong chuyén doi nguon khi c6 mdt nguon

dién chinh va 1 ngudn dy phong, sir dung thoi gian tri hoan 2.
5. Thiét ké mach ATS sir dung 2 MCCB ?.

6. Thiét ké mach ATS str dung 2 ACB ?.

7. Thiét ké mach ATS st dung dao dao loai (1 -0-2) ?.

8. Hay mo rong mach ATS trén bang cach thém ché d6 diéu khién bang tay va ty dong ?.
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