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Bii 0 : HUONG DAN CHUNG

I. Gidi thiéu

PSIM la ph?}n mém mo phong cac mach dién tir cong s~11§t, diéu khi,én sé/tu:orng tur,
va di€u khién dong co. Vai giao dién than thién va de sir dung, toc do xur Iy mo
phong cao, PSIM tr¢ thanh mét cong cu dugc nhiéu nguoi su dung trong qua trinh
hoc tap hay thiét ké. Ngoai ra, PSIM con c¢6 kha nang két noi voi phan diéu khién
cua MatLab, v6i phan mém m6 phong dién tr IMAG (do Vién nghién ciru Nhat
Ban phat trién) hay mdt phan mém thir ba khac.
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= Control systems = Power electronics \\ IMAGT

- Analogfdigital control \ IMAG-RT /

- Motor drives ;
= Fimite element analysis
= Electric machines, and
other magnetic devices

PSIM bao gdm phan v& mach dién, phan xt Iy mod phong, va ph?m hién thi dang
song cac tin hiéu trén mach SIMVIEW. Qua4 trinh lam viéc ctia phan mém nay nhu
sau :

I/- PSIM Schematic ) Cireuit Schematic Editor (input: * sch)

i s e _

[ PSIM Simulator | PSIM Simulator {output: * smv or *.1xt)
L * o

|.‘\ SIMVIEW /J Wavelorm Processor (input: *.smv or *.1xt)

PSIM duoc phat trién boi PowerSim Inc., trang web cua hing Ia
http://www.powersimtech.com/. Hang cho phép sir dung ban dung thir khong han
ché vé thoi gian nhung lai han ché mot s6 tinh ning cao cap (¢ cap do sinh vién thi
vay 1a da qua tuyét roi).




e (Cac file dugc tao ra va st dung bdi PSIM

*sch | Luu so d6 mach dién (schematic)

*txt | Luu thong s6 mo phong

*fra | Luu thong sd phan tich song xoay
chiéu

*dev | Luu dir liéu cac phan tir trong mach

*smv | Luu dir iéu caa SIMVIEW

e Céic budc md phong mot mach dién tir cong suét :
_ Mo PSIM

_ Chon New (hodc Ctrl_N) dé tao mot mach méi / Open (Ctrl_O) dé
mo& mot mach co san c6 duoi *.sch, vi du nhu test.sch.

_ Trong Simulate, chon Simulation Control dwa ra man hinh (c6 biéu
tuong giéng cai dong hd), nhidp dup chudt vao biéu tuong (hodc nhap
chuot phai chon attributes), chinh Total Time 1én tuy y (ban dung thir chi
cho t6i da thoi gian mo phong 13 0.6 giay).

_ Trong Simulate, chon Run Simulation (F8) dé mé phong. Két qua md
phéng duogc luu trong tap tin test.txt.

Néu muc Auto-run Simview trong Option khong dugc chon, trong
Simulate chon Run SIMVIEW (Alt-F8) d¢ xem dang song hién thi.

II. Cac phén tir trong mach

Tt ca cac phan tir trong mach déu co thé lay tir Elements, c6 mot s6 phén tu
thong dung dugc dat san trong thanh cong cu phia dudi man hinh. Cac phan tur
dugc chia lam 4 nhom : Power (cac phan tir cong sut), Control (cac phan tir diéu
khién), Other (cac phan tir chuyén mach, cam bién, dung cu do, phan tir hién thi,
...) va Sources (ngudn ap va dong cac loai).

Pa s6 cac phan tir trong mach mod phong khong c6 gidi han vé dong va ap
chiu, nén cac gia tri dat ap va dong la tuy y. Con cac t6n hao trén phan tir thi da sd
dugce mic dinh bang 0 va co thé thay doi.



Library Browser

Find | Find

Mokor Drive Module
= Elements L, m r
2 F‘u:uwer 337 aquirrel-cage Ind. Machine i
i i+ RLC Branches
i Switches =
 Tranciormers 3:?7 Squitrel-cage Ind. Machine (neutral)
i Magnetic Elements :
Other ?@7 Squirrel-cage Ind. Machine (linear)
B [Motor Dirive Module
i MagCoupler Madule 3
MagCoupler-RT Madule ?@— Squirrel-cage Ind. Machine (nonlinear)
i Mechanical Loads and Sensors
- Thermal Madule e
2 Cu:untrnl ﬁ Wound-rotor Ind, Machine
i i Filters !
i Compukational Blocks T ”
.. Other Ednction Blocks = Wound-rotor Ind, Machine {linear)
i Logic Elements i )
Digital Control Madule = Waund-ratar Ind, Machine (nonlinear)
“ SimCoupler Module =
[+#]- Other }_
[+~ Sources D Machine
- Symbals i
o
e Cac thong so cua phan tir :
x| = |
Parameteds Iﬂlhmlrlnl Color | Paameterz  Dther nfe l Coloe | Parametens | Otherinio  Color I
Resiztor Help I Resistor Help I Resistar Help I
Dicplay Display. |
Hams M Mame [A
Restance 10 ol Fowes Aatng 1400 ||
Cuirerit Flag m Ianufaciuer m
' ' Part o [poiaseEE

Parameters : tén va cac thong so co ban, dugc st dung trong mo6 phong.

Other Info : cac thong sd nay khong duoc st dung trong mo phong, chi dugc dung
tham khao va s& xuét hién trong danh sach cac phan tir trong mach (View\Element

List).

Trong bang sé liéu cua phan tir ¢6 thong sd “Current Flag”
tuc 1a ta co thé xem dang dong qua phan tir & SIMVIEW.

Dién tré, cudn day va tu

Puong dan : Elements\Power\RLC Branches

: néu gia tri nay bang 1



Tét ca cac phan tor R, L va C déu co trong PSIM ¢ .dang don I¢ hodc tich hop,
c6 san ca dang 3 pha. Gia tri mic dinh ciia ching déu bang 0, va PSIM khong chap
nhan diéu nay, nguoi st dung phal dat gia tri cho phan tir (trlr trudng hop cac phan
tir & dang két hop RL, LC, RLC, ... thi chi cdn mot trong cac thanh phan khac 0 1a
du).

R L RC

A~ T i AL A e

R3 RL3 RC3 RLC3
RLC MA—~ AN A/ b ARSI L e

AAT e A~ AAMN. AL AN
AN AN o [ AN

Bién tré' (Rheostat)
Puong dan : Elements\Power\RLC Branches ¢
Total Resistance : Tong tr& R cua bién tro (gia tri & DJ\)R/V\—@ m

giita hai dau k va m)
Tap Position (0 to 1): Gia tri dién trd gitta kva ¢ : R, =R x Tap
Cic phin tir chuyén mach
e Gdm co diode, diac, triac, thyristor, ... & san dang don 1¢ hoac td hop.
e Diode:
Diode Voltage Drop : Dién ap roi (ton hao) trén diode khi dang din
Initial Position : mic dinh ban dau cua diode 1a dang dan (1) hay dang dong
(0).
e Diac:
Breakover Voltage : dién ap dé diac bat dau dan
Brackback Voltage : dién ap roi (t6n hao) trén diac khi dang dan
e Thyristor :
Holding Current : ddng dan tbi thiéu dé phan tir duy tri trang thai dan.
Latching Current : dong khoi dong tdi thiéu.



Bai 1 : MACH CHINH LUU MOT PHA

I. Chinh luvu SCR ban ki
1. Thuc hién mach nhu hinh dudi
AlphaControl 14y tir Elements\Other\Switch Controllers
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2. Chinh cic thong s6 nhu sau :
u = 10sin100mt (V)
VO 13y gia tri bat ki
R=10;L=0
Alpha = 30
Chay Simulation va luwu lai hinh v& do thi. Thay ddi Alpha va quan sat.

Thay L 14n lugt bang 0.01; 0.1; 1; Alpha 1an luot bang 30, 60, 90 (luu lai
hinh ¢ gia tri L = 0.1, Alpha = 30) . Quan sat va nhan xét.

Mic thém Diode khong vao mach. Cho L = 0.1. Luu lai hinh. Quan sat
va nhan xé&t.



II. Mach chinh luu toan ki dung SCR

So dd cau SCR tu s& hodc dung dudng dén :

Elements\Power\Switches\1-ph Thyristor Bridge.

Lip lai cac budce gidng nhu trén.

Thém phan so sanh gifra chinh luu ban ki va chinh luu toan ki & tat ca céac

budc.
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Bai 2 : CHINH LUU BA PHA

1. Mach chinh luu hinh tia
1.1 Thuc hién mach chinh luu tia 6 pha nhw hinh sau :

V@iode
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i —
YT (0
D,'_

_Luu d thi dang dong 4p ra va ap hai dau diode. Giai thich dang dién 4p trén
hai dau diode

1.2 Thuc hién mach chinh luu tia 3 pha dung SCR nhu hinh sau :

|
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Cho R = 10, L = 0. Thay doi goc kich lan luot bang 0, 30, 60, 90, 120, 150. Nhan
xét. Luu do thi ap ra tai gié tri goc kich 30 trong bdo céo.

Cho L = 0.01. Thay ddi goc kich 1an luot bang 0, 30, 45, 60, 90. Nhan xét. Luu do
thi ap ra tai gia tri goc kich 60 trong bao céo.
2. Mach chinh lwu ciu 3 pha
2.1 Mach chinh heu cau 3 pha ding diode

Toucioiny
>%e [ | 5

= v " YWout
10

g |
O o153 [

~ Luu @b thi dang dong ap ra va ap hai dau diode. Giai thich dang ap trén hai
dau diode.

2.2 Mach chinh heu cau 3 pha dimg SCR

VAR VBC VCA

BB g
K & Z§ . -
\_@ @V O B | 0.001

Y
(D £>15

Cho R = 10, L = 0. Thay ddi géc kich lan luot bémg 0, 30, 60, 90, 115, 120. Nhan
xét. Luu do6 thi &p ra tai gia tri goc kich 30 trong bao cdo.

Cho L =0.01. Thay ddi goc kich 1an lugt bang 0, 30, 60, 75, 90. Nhan xét. Luu dd
thi ap ra tai gia tri goc kich 75 trong bao cao. ‘

* So sdnh va nhan xét dang &p ra trong 3 kiéu chinh luu : tia 3 pha, tia 6 pha va cau
3 pha.

)
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Bai 3 : MACH NGHICH LUU

1. Mach nghich luru don gidn ra dang song vuong

Ap so sanh = 50

Ap rang cua : Vpeio-peak = 100; £=50; Duty Cycle = 0.5; DC Offset = 0.
Tai RL:R=10;L=0.01

Ap cung cap VDC = 100.

Quan sat va luu dang ap va dong trén tai. Nhan xét.

2. Mach nghich luu song sin
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Ap so sanh : V4, (Peak amplitude) = 40; =50
Ap rang cua : Vpeak_to_Peak =100; f=500; Duty Cycle = 0.5; DC Offset = -50
AP mot chiéu cung cap : VDC =48V
Tai RL : R=20; L =0.01
e Cho cac gia tri RC, L, C bang 0. Quan st va luu dang song ap va dong ra
trén tai.
e Dung mach loc : RC (R=1; C=0.0001); L=0.01; C=0.001. Quan sat va
luu dang song ap va dong ra trén tai.
e So sanh va nhan xét 2 truong hop.

3. Mach nghich luu song sin ¢o
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Ap cung cip : VDC = 100
Ap so sanh : Vdinh = 100; f =50
Ap rang cua : Vipeu-topeak = 1105 £=600; Duty Cycle = 0.5; DC Offset = 0
Tai R =10.
e Cdc thanh phan L, C chwa ¢é. Quan sat va nhan xét dang ap ra trén tai. So
sanh voi dang ap trong phan 2 khi chwa loc.
e Dung mach loc L1 = 0.005; C1 = C2 = 0.0001. Pdi tan sb ap rang cua f =
6000. Quan sat va nhan xét.

* Panh gia, nhan xét chung cho toan bai.
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BAI 1
PAC TINH CUA SCR VA TRIAC

I. MUC DPICH:

Bai thi nghiém nay s€ khdo sat diac tinh va nguyén 1y lam viéc cua SCR
va TRIAC. Duva trén cdc sd dd0 mach kich khic nhau sinh vién s& nim vitng
dudc cdc phuong phap kich din SCR va TRIAC : kich din khong dong bo va
kich din dong bd c6 cich ly thong qua bi€n 4p xung.

Ngoai ra bai thi nghiém sé& gitip sinh vién hi€u 6 cdc bd phat xung vudng
c6 tan sO thay d6i va phuong phap tao ra nguén dong tir ngudn 4p.

1. MO TA THI NGHIEM :
Bai thi nghiém bao gdm céc khdi sau :

1. Khéi ngudn on 4p :

7812 +'IKV TP34 TP33
=) *
1 z 3 Y
IN GOuT 19V
i+
T~ N 10u T~
1 12VAC1 2200u
) — T
3 PT2vacs . =
= _1+2200u  _ 10u T
POWER T
21N Sout 3 12V A
© 47 l
7912 -12Vv TP32 TP36

Khdi ngudn 6n 4p 1am nhiém vu cung cip ngudn dién 4p + 12VDC 6n
dinh cho céc khoi diéu khi€n trong board thi nghiém.
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2. Khéi nguén tai :

TP27 TP29
12VAC 12VAC TP31
.
(@) @) N
BD2
JP2 12VDC
b )| )| 1 3 + Cl4
2 o—— 2200uF
' \ TP30
12VAC BRIDGE
~ e 1
@)
ovDC
TP26 TP28
OVAC OVAC

Khdi ngudn tdi cung cAp dién 4p xoay chi€u va 1 chiéu 12V cho tdi R va
tai L trong bai thi nghiém.

3. Khéi phat xung :
a) Ngudn kich DC :

Bié€n trd 12 so d6 don gidn ciAp ngudn mot chiéu diéu chinh duge. Tuy
nhién, diy 12 ngudn cé trd khiang ngd ra thay d6i theo dién 4p ra. P& tao ra
ngudn c6 ngd ra dn dinh va tr§ khang ra nhé va khong ddi, ding d€ kich SCR
va TRIAC, cin st dung bd ngudn st dung khuéch dai thuit todn véi so dd phan
hdi am:

+12V
TP1
*
R3
10K +12V +12V
. A A
R1 10K i U1A o
VR 2 3 Q2
10K ANAA * 1 )
2 | D471
1 c1 >
— T~ LM358
0.1u < R4 TP2
R2
10K A
s \vj 2K2/2W DC_OUT
= 12V
2V

15



b) Ngudn phét xung diing IC LM555 :

2 <
R I
N
~
=
w
R
VCC
w

TP3
:
s 2 PULSE OUT 1

4
I

Py
Ccv
GND

Ngudn phit xung cung cidp xung vudng c6 tin so thay d6i dung d€ kich
SCR va TRIAC theo phuong phdp khong dong bo.

4. Khéi mach kich :
U3 +1[§V 5
40l 1
GND  vce 2 o1 R
Q2 Q2 2 ™6
Qu a1 2 é R12
— 13 OUT?2 1K
Q1 L C5 220p
12 | |
Vsyns c12 AN | | P9 ™
I Vit 1
7| oz c1o |10 VREF 2 é \1/5(3
P8 8 9 TP10
OVAC Vl'ef Rg < .
TCA785 -
3 VAR4 _| VRAMP
2 100K T~
Cc4 R19
— 0.1u 330
R10 10K .

Khéi mach kich diung IC chuyén dung TCA 785 d€ kich SCR hoic
TRIAC. Séng xoay chiéu dudc dua vao chin s6 5 d€ tao ra séng ring cua dong
bd & chan s6 10. Bi€n tré VR3 diéu chinh dién 4p diéu khién dit vao chin so
11. Néu tai thdi di€m t dién 4p diéu khi€n 16n hon dién 4p ring cua thi s& xuit
hién xung kich & cdc ngd ra chan s6 14 va 15.
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5. Khéi cachly :

+12V

D2 R18 100 TP13

DIODE

W [$;] [e2]

D3

DIODE
P11 R13 1K

=
L J
L ]

R14 4K7

PULSE IN

Khdi cach ly ¢6 nhiém vu cdch ly khdi mach kich véi ngudn tdi thong qua
bi€n 4p xung. Khoi cdch ly nhan tin hiéu xung kich tit khéi mach kich va
khuéch dai 1én d€ c6 dong di 16n kich din SCR hoic TRIAC.

6. Khoi cong suat :

P16 TP21 P23
_ *
SCR_A TRIAC_A2
N
TRIACT

~ TRIAC AT |
TP15 -
J TP20 J
1 P==p
SCR_G .
TP19 TRIAC_G TP24

Kh&i cong suat bao gdbm 1 SCR 10A va 1 TRIAC 10A. Trong bai thi
nghiém nay ta chon SCR 10A va TRIAC 10A d€ khio sat dic tinh clia ching.

7. Khéi tdi R-L :

Trong bai thi nghiém ta st dung béng dén Iam tdi R va dong co 1 chiéu
lam tai L.
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II1I. THi NGHIEM:
Thyc hién ndi ngudn va tdi cho board thi nghiém :
1. N&ingudn d6i 15VAC cho KHOI NGUON ON AP & JP1 (POWER).
2. No6ingudn 12VAC 1 pha cho KHOI NGUON TAI & JP2 (24VACQ).
3. N&i day tai cho KHOI TAIR-L & JP3 (TAL.

II1.1. Khao sat ngudn kich DC:
* Thyc hién:

1. Bit nguodn. St dung dong ho do dién dp tai ngd ra TP1 va TP2 (DC_OUT) &
KHOI PHAT XUNG.

2. Vin bién trd VRI, do dién 4p dit & TP1 (TEST POINT) va 4p ngd ra TP2
(DC_OUT), ghi cac gia tri theo bang sau:

TP1 | -4V |-3V |2V -1V |0V Iv. |2V |3V |4V

TP2

3. Nhan xét v& su phu thudc giita 4p ngd ra TP2 (DC_OUT) va th& dit tai TP1.

II1.2. Khio sat ngudn phat xung trén IC 555 :
* Nhiém vu:
Tim hiéu nguyén tic sit dung IC 555 dé tao xung vudng cé tan sd thay
dai.
* Thuyc hién:

1. Bit thang do ctia dao dong ky & 5V/div. Chinh 2 tia nim giita man hinh dao
dong ky d€ dé quan sit.

2. N6i kénh 1 dao dong ky véi ngd ra TP3 (PULSE OUT 1 / KHOI PHAT
XUNG). St dung kénh 2 d€ quan sat cic di€m trong cdc budc sau.

3. Vin bién trd & vi tri cuc ti€u. Po bién do tin hiéu ra, thdi gian xung & mic
cao Ton va chu ky xung T, tin s6 f = 1/T. V& dang tin hiéu tai TP4 va TP3
(PULSE OUT 1).

18



4. Vin bi€n tr§ § vi tri cuc dai. Po bién do tin hiéu ra, thdi gian xung & mic cao
Ton va chu ky xung T, tdn s6 f = 1/T. V& dang tin hiéu tai TP4 va TP3
(PULSE OUT 1). X4c dinh khodng tin s ma ngudn phdt xung tao ra.

II1.3. Khao sat dic tinh cua SCR:
* Thuy'c hién:
1. N6 déay cho phan céng sudt SCR tdi R:

TP31 (12VDC / KHOI NGUON TAI) n8i v6i TP40 (TAI R-L / KHOI
TAIR-L).

TP41 (TAI R-L / KHOI TAI R-L) ndi v6i TP16 (SCR_A / KHOI CONG
SUAT).

TP18 (SCR_K / KHOI CONG SUAT) ndi véi TP30 (0VDC / KHOI
NGUON TAI)

2. Néi day cho phan kich SCR :

TP2 (DC_OUT / KHOI PHAT XUNG) néi véi TP15 (SCR_G / KHOI
CONG SUAT).

TP36 (OV / KHOI NGUON ON AP) ndi véi TP19 (SCR_K / KHOI
CONG SUAT).

3. Vin bién tr6 VR1 (KHOI PHAT XUNG) vé cuc tiéu phia trdi. Noi day cho
tai R (tdi béng dén) & JP3 (KHOI TAIR-L). Bat ngudn. Chinh bién trd VR1

cho dé&n khi dén siang. Po gid tri dién dp diéu khién & TP2 (DC_OUT) tai thoi
di€m d6.

4. Vin ngugc bién vé€ phia trdi. Pén sdng hay tit? Gidi thich.

5. Ngdt nguon qua SCR bing cdch rit ddy n6i ¢ TP31 (12VDC / KHOI
NGUON TAI) sau d6 cdm vao lai. Lip lai budc 3 vailan d€ tim gia tri dién ap
trung binh.

II1.4. Khao sat dic tinh cua TRIAC:
* Thu'c hién:
1. N6i day cho phan cong suit TRIAC tdi R:
TP31 (12VDC / KHOI NGUON TAI) ndi vdi TP40 (TAL_R / KHOI TAI
R-L).
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TP41 (TAIR / KHOI TAI R-L) néi véi TP21 (TRIAC_A2 / KHOI
CONG SUAT).

TP24 (TRIAC_A1/ KHOI CONG SUAT) ndi véi TP30 (0VDC/ KHOI
NGUON TAI)

2. Noi day cho phan kich TRIAC :

TP2 (DC_OUT / KHOI PHAT XUNG) n6i TP20 (TRIAC_G / KHOI
CONG SUAT)

TP36 (0V / KHOI NGUON ON AP) néi v6i TP23 (TRIAC_A1/ KHOI
CONG SUAT)

3. N&i day cho tdi R (tdi bong den) & JP3 (KHOI TAI R-L). Bat ngudn. Vin
bi€n trd VR1 (KHOI PHAT XUNG) vé vi tri chinh giita dé dién ap trén TP2
(DC_OUT) bing 0. Chinh bié€n tr§ VR1 theo chiéu kim dong hd cho dén khi
den sang. Po gid tri dién 4p diéu khién & TP2 tai thdi diém d6.

4. Vin ngugc bién trd vé OV, dén sdang hay tit? Gidi thich.

5. Ngdt nguon qua TRIAC bing céch rit ddy n6i & TP31 (12VDC / KHOI
NGUON TAI) sau d6 cim vao lai. Lip lai bu6c 3 vai lan.

6. Vin bién trd VR1 (KH61 PHAT XUNG) vé vi tri chinh gilta dé dién ap trén
TP2 (DC_OUT) bing 0. Chinh bién trd VR1 theo chiéu ngugc kim déng hd cho
dén khi dén sdng. Po gid tri dién 4p diéu khi€n & TP2 tai thdi diém d6. So sdnh
gia tri dién 4p diéu khién & budc 3 va budc 4. C6 nhin xét gi vé gid tri cia
dién 4p kich TRIAC.

IIL5. Khio sat mach kich SCR va TRIAC dung IC TCA 780 :
* Nhiém vu :

Tim hi€u nguyén 1y kich déng bo SCR va TRIAC theo ngudn tdi xoay
chiéu dung IC chuyén dung TCA 780.

*Thyc hién :
1. N&i day cho mach kich :

TP29 (12VAC / KHOI NGUON TAI) néi véi TP7 (12VAC / KHOI
MACH KIiCH).

TP28 (OVAC / KHOI NGUON TAI) n6i véi TP8 (OVAC / KHOI MACH
KICH).
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2. Ding dao dong ky dit thdi gian quét Sms/div. Mass n6i t6i 0V & TP47 (0V),
kénh 1 ndi t6i TP7 (12VAC), diing kénh 2 @€ quan sit 1an lugt c4c tin hiéu séng
rang cua ¢ TP10 (VRAMP) va céc tin hiéu xung kich & TP5 (OUT1) va TP6
(OUT2).
3. Chinh bién tr§ VR3 vé vi tri cuc tiéu bén trdi. V& dang séng clia cdc tin hiéu:
tin hiéu song sin & TP7 (12VAC) va tin hiéu ng6é ra § TPS (OUT1) va TP6
(OUT2) trén cling mot gidn db thdi gian.
4. Chinh bién trd VR3 t6i vi tri chinh giita. V& lai dang séng céc tin hiéu & budc
3.
5. Chinh bi€n tr§ VR3 t6i vi tri cuc dai bén phdi. V& lai dang séng céc tin hiéu
§ budc 3.
6. Nhan xét sy khdc biét cia 2 ngd ra TP5 (OUT1) va TP6 (OUT2).
7. Noi TP5 (OUT1) véi TP11 (IN1 / KH61 CACH LY). Dung kénh 2 cua dao
dong ky véi Mass ndi TP14 (OUT-/ KHOI CACH LY) va tin hiéu ndi v6i TP13
(OuUT+/ KHOI CACH LY). Quan siat dang séng ¢ TP13 (OUT+). So sdnh véi
dang séng & TP5 (OUT1).
8. Tat ngudn, chi rit cdc day tin hiéu cla dao dong ky ra khdi board thi nghiém
(gitt 1ai tAt cd cdc dAy noi & budc 1-7). Noi day dé kich SCR qua bién dp cich
ly :

TP13 (OUT+ / KHOI CACH LY) ndi v6i TP15 (SCR_G / KHOI CONG
SUAT).

TP14 (OUT- / KHOI CACH LY) ndi véi TP19 (SCR_K / KHOI CONG
SUAT).

Tié/p tuc ndi day phan cong suit SCR cho tdi R nhu & buéce 1 phan IIL3. Bat

ngudn, chinh bi€n trd tir trdi sang phai. Nhan xét do sing clia bong den. Dung
dao dong ky quan sit dang séng trén 2 dau tai TP40 va TP41 (KHOI TAI R- L).

Vé dang séng tdi § céc trudng hop bi€n trd & vi tri cuc ti€u bén trdi, vi tri chinh
gitta va vi tri cuc dai bén phai.

9. Thay d6i tdi R bing tdi L bing cich thay béng dén bing dong co DC. Vé
dang séng tai nhu G budc 8. So sdnh dang s6ng & 2 trudng hgp tdi R va tdi L.
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BAI 2
CHINH LUU CAU 1 PHA DUNG SCR
VA PIEU KHIEN TOC PO PONG CO 1 CHIEU

I. MUC PICH:

Bai thi nghiém nay sé& khdo sdt phuong phdp chinh lvu ciu 1 pha ding
SCR. Tuy theo gi4 tri géc kich SCR ma dién dp 1 chiéu sau khi chinh Iuvu thay
d6i tir 0 -> Umax. Gia tri dién 4p 1 chiéu thay d6i nay dung dé diéu khién toc
do dong co 1 chiéu.

Ngoai ra bai thi nghiém sé& gitip sinh vién hi€u rd nguyén 1y diéu khién
toc d6 dong co theo phuong phdp vong hd (khong phan hdi toc do), diéu khién
vong kin (c6 phdn hdi tdc d9) va kha ning dn dinh tdc do khi tai dit vao dong
cd thay ddi.

IL. MO TA THI NGHIEM :

Bai thi nghiém bao gém céc khdi sau :
1. Khéi ngudn on 4p :

Khéi ngudn 6n 4p 1am nhiém vu cung ciAp ngudn dién 4p + 12VDC 6n
dinh cho cdc khdi diéu khién trong board thi nghiém. SJ dd mach tuong ty nhu
§ bai thi nghiém 1.

2. Khéi ngudén AC :

Khdi ngudn AC cung cip dién 4p xoay chiéu 12VAC @€ chinh luu.

3. Khéi mach kich va khéi cach ly :

Khd&i mach kich sé& dua ra xung kich SCR thay ddi theo géc kich tiry thudc
gia tri dién dp diéu khién dit vao. S dd mach tuong ty nhu & bai thi nghiém 1.
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4. Khoi diéu khién téc dd :

TP1
FT R33 10K
12V Y L AN
_ R29 10K -
®l u7a <
2 3 f LM358 R31 10K N u7B
VAR3 1 ANANA 6 N M358 TP7
10K 2| / 7 .l
|1 51,
| Udk
[ap) <t
— R3210K | ~ TP16
Vv e, = I
A2V H q1
TP34 e oV
TOC DO DAT —

Khdi diéu khién t6c dd cé chitc ning diéu khién téc d6 dong co bam theo gid
tri dit & TP34 (TOC DO DAT). Néu toc do clia dong cd hdi ti€p vé TP1 (FT) thi
ta c6 ki€u diéu khi€n vong kin hay con goi l1a diéu khién cé phan hdi toc dd.
Né&u TP1 (FT) d€ hé thi ta c6 ki€u diéu khié€n vong hd.

Khi tdi clia dong cd thay ddi s& din dén tdc do clia dong co thay ddi. Tai
cang ting thi toc do dong cd cang gidm do sut 4p trén mach dién phan ¥ng ting
1én. Do d6, néu diéu khién tdc d6 dong cd khong c6 phan hdi toc do thi tdc do
clia dong cd sé thay ddi theo tii. P& tdc d cla dong co khong ddi khi tai thay
ddi thi ta phai diéu khi€n vong kin véi khau phan hdi am tdc do.

5. Khéi phan hoi toc do :

+12V
A

R23 47K 5 R26 UBA
R/C 100K~Y|  LM358

ENCODER_A ! C16|1/n B N ©
y 3 6 c17 2 N usB
| 2 [T THRES 0.01u 1 5 N LM358 TP2
1 3 7 I
+ O
2| @ %7 = & 6 _>_‘_’l
4093 x Z TOC DO

/

L1
o [ee]
|
N o < C18
1 \| \Y% \Y
1 A +12V -12V
VAR21 = 0.1u
20K(chinh 15K)

Thong qua mach chuyén ddi tir tin s sang dién 4p F/V, tin hiéu xung tir
encoder s& chuyén thanh tin hiéu dién 4p. Tan s6 xung cang cao thi gi4 tri dién
4p ra cang 16n. Do d6 tin hiéu dién 4p nay ti 1é t6c do clia dong cdo.
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IC LM331 c¢6 chifc niing bi€n ddi gid tri tAn s6 sang dién 4p vdi dd chinh
xdc cao. Toc dd xung dau vao cuc dai 1én d€n 10KHz nén rat thuin 1gi trong
viéc bi€n d6i cac xung encoder cia dong co sang dién 4p.

6. Khéi hi€n thi toc do :

Khdi hién thi tdc d6 c¢6 nhiém vu bién ddi gid tri tdc d6 dong cd sang gid
tri s& va hién thi 1én LED 7 doan.
7. Khéi dién ap dit :

+12v

TP33

10u

LM358 V_ADJ

Khoi dién 4p dit cung c4p tin hleu toc do dit cho khdi diéu khién tdc do.
8. Khoi chinh luu cAu SCR 1 pha :

% D9 % TP4
DIODE DIODE —O

U_CHINH_LUU+

24VAC
TP3
OVAC | J 1
U_CHINH_LUU-
TP21 TP24
]

K2

TP22 - TP23
3

I' SCR1
BT151 SCR2 G2
BT151

Trong bd chinh luu cau ta si dung ciu hinh bo chinh luu ciu khong ddi xitng.
Khi géc kich ctia SCR1 va SCR2 thay d6i thi gi4 tri dién 4p 1 chiéu U chinh luu
ciing sé& thay ddi theo cong thic :

U~2

U, =T(1+cosa)

24



Trong d6 U 1a gi4 tri hiéu dung cia dién 4p xoay chiéu va o 12 géc kich SCR
III. THI NGHIEM:
Thyc hién ndi ngudn va tdi cho board thi nghiém :
1. N&ingudn d6i 15VAC cho KHOI NGUON ON AP & JP1 (POWER).
2. No6ingudn 12VAC 1 pha cho KHOI NGUON TAI & JP3 (12VACQ).
II1.1. Khdo sat b chinh luu cAu 1 pha :
* Nhiém vu :
Gitp sinh vién hiéu 6 nguyén ly 1am viéc ctia bd chinh lvu ciu 1 pha c¢6
diéu khién.
* Thyc hién :
1. Néi ddy cho phan mach kich SCR :

TP31 (12VAC / KHOI NGUON AC) néi véi TP29 (12VAC / KHOI
MACH KICH)

TP30 (OVAC / KHOI NGUON AC) néi véi TP28 (OVAC / KHOI MACH
KICH)

TP33 (V_ADJ / KHOI PIEN AP PAT) ndi véi TP32 (V_REF / KHOI
MACH KICH)
2. Noi dady kich SCR thong qua bién dp cdch ly :

TP5 (OUT_A / KHOI MACH KICH) n&i véi TP11 (IN_A / KHOI CACH
LY)

TP6 (OUT_B / KHOI MACH KICH) n&i véi TP15 (IN_B / KHOI CACH
LY)

TP13 (OUT_G1 / KHOI CACH LY) néi véi TP22 (Gl / KHOI CHINH
LUU CAU)

TP14 (OUT_K! / KHOI CACH LY) ndi véi TP21 (K1 / KHOI CHINH
LUU CAU)

TP17 (OUT_G2 / KHOI CACH LY) néi véi TP23 (G2 / KHOI CHINH
LUU CAU)

TP18 (OUT_K2 / KHOI CACH LY) néi véi TP24 (K2 / KHOI CHINH
LUU CAU)
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3. N6i day cho tdi R (tdi béng den) & JP2 (DONG CO).

Bat ngudn. Vin bién tr§ VR3 (KH61 PIEN AP PAT) tir trdi sang phai.
Nhan xét do sdng clia béng dén. Dung dong hd do dién 4p trén tdi & 2 dau TP4
(U_CHINH_LUU+) va TP3 (U_CHINH_LUU-) khi bién tr VR3 & cdc vi tri
bén trdi, chinh giita, bén phai.

Bién trd Béntrdi | Chinh | Bén phai
VR3 gilra
U chinh
Iuu(V)

Dung dao dong ky quan sit dang séng trén tdi R va séng ngudn tii. V&
dang séng cla tdi va clia ngudn trén cing 1 gidn dd thdi gian trong 3 trudng
hgp trén.

I11.2. Piéu khién vong hé toc dp dong co 1 chiéu (khong c6 phan hdi toc do)
* Nhiém vu :

Khi thay d8i géc kich SCR thi dién ap chinh luu sé thay ddi. T6c dd dong
co thay ddi theo dién 4p dat vao. Pién 4p cang I16n thi tdc do dong cd quay cang
nhanh.

Vi khong phan hdi tdc d6 nén ngd vao TP1 (FT) dé hé.
* Thuy'c hién :

1. Thyc hién ndi day tuong ty nhu & phan IIL1 ngoai trir phdi thdo diy ndi &
TP32 (VREF) va TP33 (V_ADJ).

2. N6i day phan diéu khién t&c dd vong hd :
TP33 (V_ADJ) ndi véi TP34 (TOC DO DAT / KHOI DK TOC PO)

TP32 (V_REF / KHOI MACH KICH) néi véi TP7 (UDK / KHOI DK
TOC PO)

3. N6i day cho tdi dong co & JP2 (DONG CO) va tin hiéu encoder & JP5
(ENCODER) .

4. Bat ngudn. Vin bién trd VR3 tif trdi sang phai tir tit. Quan sit gid tri tdc do
clia dong cd trén board hién thi toc do.
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Nhan xét sy thay d6i tdc do cia dong co . Ghi lai gid tri tdc do va dién 4p
clia dong co tai mdt vai vi tri cda bién trd VR3.

Bi€n tr§ VR3 | Béntrdi | Chinh | Bén phai
gilta

Toc do
(vong/phiit)

U Chinh luu (V)

4. SL?E' dung dao dong ky kénh 1 do tin hiéu séng sin ddong bo & TP29 (12VAC/
KHOI MACH KICH) va kénh 2 do tin hiéu xung kich & TP5 (OUT_A / KHOI
MACH KICH)

Vin bién trd VR3 d€ quan sat gid tri géc kich & kénh 2. Ghi lai gia tri toc
d6 clia ddng cd v4i cdc gia tri goc kich.

G6c kich a 45° 90° 150°

Tdc do
(vong/phit)

I11.3. Piéu khién vong kin téc do dong cd 1 chiéu (cé phan hoi toc do) :
* Thuyc hién :

1. Thyc hién n01 day g10ng nhu phan II1.2. b€ diéu khién Vong kin ta ndi TP2
(TOC DO/ KHOI PHAN HOI TOC P0O) v6i TP1 (FT / KHOI PK TOC pO).

2. Thyc hién tuong tu nhu budc 3 va 4 & phan IIL2.

3. So sdnh va nhan xét cdc két qua thu dugc & phan IIL2 va phin 1113
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BAI 3
CHINH LUU CAU 3 PHA DUNG SCR
VA PIEU KHIEN TOC PO PONG CO 1 CHIEU

I. MUC PICH:

Bai thi nghiém nay s& khdo st phuong phdp chinh luu ciu 3 pha ding
SCR. Tuy theo gi4 tri géc kich SCR ma dién 4p 1 chiéu sau khi chinh luu thay
ddi tir 0 -> Umax. Gi4 tri dién 4p 1 chiéu thay d6i nay diung dé diéu khién toc
do dong co 1 chiéu.

Ngoai ra bai thi nghiém sé& gitp sinh vién hi€u rd nguyén 1y diéu khién
toc d6 dong co theo phudng phdp vong hd (khong phan hdi toc do), diéu khién
vong kin (c6 phan hoi téc dd) va kha ning &n dinh tdc d6 khi tai dit vao dong
co thay ddi.

IL. MO TA THI NGHIEM :

Bai thi nghiém bao gdm cic khdi sau :
1. Khéi ngudn 6n ap :

Khd&i ngudn 6n 4p 1am nhiém vu cung cip ngudn dién 4p + 12VDC 6n
dinh cho cic khdi diéu khién trong board thi nghiém. SJ dd mach tuong ty nhu
§ bai thi nghiém 1.

2. Khéinguén 3 pha :

Khdi ngudn 3 pha cung cip dién dp xoay chiéu 12VAC 3 pha dé chinh
luu.

3. Khéi mach kich va khéi cach ly :

Khd&i mach kich sé& dua ra xung kich SCR thay ddi theo géc kich tiy thudc
gia tri dién 4p diéu khién dit vao. Khdi cich ly 3 pha bao gdm 3 bién 4p xung
tuong &ng cho 3 pha va c¢é sd dd mach tuong ty nhu & bai thi nghiém 1.

4. Khoi diéu khién téc do :

Tuong tu nhu & bai thi nghiém 2.
5. Khéi phan héi toc do :

Tuong tu nhu G bai thi nghiém 2.
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6. Khé'i hién thi toc do :

Tuong ty nhu G bai thi nghiém 2.
7. Khdoi dién 4p dat :

Tuong tu nhu G bai thi nghiém 2.
8. Khéi chinh luu cAu SCR 3 pha :

Trong bd chinh luu cAu ta st dung cAu hinh bd chinh Ivu ciu 3 pha khong
doi xitng:

TP24

MOTOR+
K123
P21 TP22 P23
3 7] 3 7| scR2 3 7]
' SCR1 ’ ' SCR3
G BT151 BT151 G3 BT151
N o N
R | TP3
S —l
U_CHINH_LUU+
T TP4
91
U_CHINH_LUU-
D8 D9 D13
A DIODE A DIODE DIODE
MOTOR:-

Khi géc kich cia SCR1, SCR2 va SCR3 thay ddi thi gid tri dién dp 1
chiéu U chinh luu ciing sé thay d6i theo cong thifc :

36U

U, . =
DC 17

(I+cosa)

Trong d6 U Ia gi4 tri hiéu dung cda dién d4p xoay chiéu va o 1a géc kich
SCR.

III. THi NGHIEM:
Thuc hién ndi ngudn va tai cho board thi nghiém :
1. N&ingudn do6i 15V cho KHOI NGUON ON AP & JP1 (POWER).
2. No6ingudn 12VAC 3 pha cho KHOI NGUON TAI & JP3 (3 PHA AC).
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II1.1. Khao sat b chinh luu cau 3 pha :
* Nhiém vu :

Gitp sinh vién hi€u rd nguyén ly 1am viéc ctia bd chinh luu ciu 3 pha c6
diéu khié€n. Trong bo chinh luu ciu ta si dung ciu hinh bd chinh luu khong doi
xttng gom 3 SCR va 3 DIODE.

* Thuy'c hién :
1. N6i ddy cho phadn mach kich SCR 3 pha:
JP7 (PHA KICH / KHOI NGUON 3 PHA) n6i JP5 (KHOI MACH KICH)

TP33 (V_ADJ / KHOI PIEN AP PAT) ndi véi TP32 (V_REF / KHOI
MACH KICH)

2. N&i day kich ciu SCR 3 pha thong qua bi&€n dp cich ly :
TP5 (OUT_A / KHOI MACH KICH) n&i véi TP11 (IN_A / KHOI CACH
LY)

TP6 (OUT_B / KHOI MACH KICH) n&i véi TP15 (IN_B / KHOI CACH
LY)

TP14 (OUT_C / KHOI MACH KiCH) ndi véi TP19 (IN_C / KHOI
CACHLY)

TP13 (OUT_G1 / KHOI CACH LY) néi véi TP21 (Gl / KHOI CHINH
LUU CAU)

TP17 (OUT_G2 / KHOI CACH LY) ndi véi TP22 (G2 / KHOI CHINH
LUU CAU)

TP20 (OUT_G3 / KHOI CACH LY) néi véi TP23 (G3 / KHOI CHINH
LUU CAU)

TP30 (OUT_K123 / KHOI CACH LY) n6i TP24 (K123 / KHOI CHINH
LUU CAU)

3. N&i day cho tdi R (tdi béng deén) & JP8 (DONG CO). Bit ngudn. Vin bién trd
VR3 (KH61 PIEN AP PAT) tir trdi sang phdi. Nhian xét do sdng ctia béng den.
Dung dong hd do dién 4p trén tdi & 2 dau TP3 (U_CHINH_LUU+) va TP4
(U_CHINH_LUU-) khi bién tr§ VR3 & céc vi tri bén trdi, chinh giita, bén phdi.
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Bién tr§ Béntrai | Chinh | Bén phdi
VR3 gilra
U chinh
Iru(V)

Dung dao dong ky quan sdt dang séng trén tdi. V& dang séng trén tai
trong 3 trudng hgp trén.

I11.2. Piéu khién vong hé toc dp dong co 1 chiéu (khong c6 phan hdi toc do)
* Nhiém vu :

Khi thay d8i géc kich SCR thi dién ap chinh luu sé thay ddi. T6c dd dong
cd thay ddi theo dién 4p dit vao. Pién 4p cang I16n thi tdc do dong cd quay cang
nhanh.

Vi khong phan hdi tdc d6 nén ngd vao TP1 (FT) dé hé.
* Thyc hién :

1. Thyc hién ndi day gidng nhu & phan III.1 ngoai trir phdi thio diy ndi § TP32
(VREF) va TP33 (V_ADJ).

2. N6i day phan diéu khién t&c dd vong hd :
TP33 (V_ADJ) ndi véi TP34 (TOC DO DAT / KHOI DK TOC PO)

~ TP32 (V_REF/ KHOI MACH KIiCH) ndi véi TP7 (UDK / KHOI DK
TOC PO)

3. No6i day cho tdi dong co & JP2 (DONG CO) va tin hiéu encoder & JP5
(ENCODER) .

4. Bat ngudn. Vin bién trd VR3 tir trdi sang phai tir tir. Quan sit gid tri tdc do
clia ddng cd trén board hién thi téc do.

Nhan xét sy thay d6i tdc do cia dong co . Ghi lai gid tri toc dd va dién ap
clia dong co tai mot vai vi tri ca bi€n trd VR3.
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Bi€n tr§ VR3 | Béntrdi | Chinh | Bén phai
gilta

Toc do
(vong/phiit)

U chinh luu (V)

4. Su’ dung dao dong ky kénh 1 do tin hi€u song sin dong by & TP35 (PHA Al
KHOI NGUON 3 PHA) va kénh 2 do tin hi€u xung kich § TP5 (OUT_A / KHOI
MACH KICH)

Vin bié€n tr§ VR3 d€ quan sét gid tri géc kich & kénh 2. Ghi lai gia tri toc
d6 cia ddng cd v4i cdc gia tri goc kich.

Géc kich a 45° 90° 150°

Toc do
(vong/phiit)

I11.3. Piéu khién vong kin téc do dong cd 1 chiéu (cé phan hoi toc do) :
* Thy'c hién :

1. Thyc hién n01 day g10ng nhu phan II1.2. b€ diéu khién Vong kin ta ndi TP2
(TOC DO/ KHOI PHAN HOI TOC P0O) v6i TP1 (FT / KHOI PK TOC pO).

2. Thyc hién tuong tu nhu budc 3 va 4 & phan IIL2.

3. So sdnh va nhan xét cdc két qua thu dugc & phan IIL2 va phin 1113
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BAI 4
XUNG PIEN AP MOT CHIEU
VA PIEU KHIEN TOC PO PONG CO 1 CHIEU

I. MUC PICH:

Bai thi nghiém nay sé khdo sit phuong phap diéu khién xung dién dp 1
chiéu. Tuy theo gi4 tri d6 rong xung Ton trong chu ky T ta sé cé gia tri dién 4p
diéu rong tir 0 -> Udc. Gi4 tri dién dp 1 chiéu thay d6i nay dung d€ diéu khién
toc do dong cd 1 chiéu theo phuong phap diéu rong xung.

Ngoai ra bai thi nghiém sé& gitp sinh vién hi€u rd nguyén ly diéu khién
toc d6 dong co theo phudng phdp vong hd (khong phan hdi toc do), diéu khién
vong kin theo phuong phap P, PI (¢c6 phdn hdi tdc do va phdn hdi dong).

IL. MO TA THi NGHIEM :

Bai thi nghiém bao gdm céc khdi sau :
1. Khéi ngudn on ap :

Khéi ngudn 6n 4p 1am nhiém vu cung ciAp ngudn dién 4p + 12VDC 6n
dinh cho cic khdi diéu khién trong board thi nghiém. SJ dd mach tuong ty nhu
§ bai thi nghiém 1.

2. Khéi nguén DC :

Khdi ngudn 12VDC cung cip dién 4p 1 chiéu cho tdi 1 chiéu.

12VDC N

o VD12 % D19 A\ D21
§LED JP3
TP31 )
12VDC i OO f

~T~C15

TP30 4700u 12VAC
0VDC

—
Q % R16 fms A D20
680
LVDC |
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3. Khéi diéu khién téc dd :

1 R52 10K R62 10K C1 220p TP3 PI

P
AAA ANAN I( 1
FT
12V
A
Tl U7A
2 N JL084 R32 10K
TP34 5 1 AAA 6
e + 5
TOC DO DAT
< R
\
+12V
| urc TP6
9 N_TL084
TP16 - 8
10|,
L1
1 Udk
oV = <

Khdi diéu khién téc dd c6 chitc ning diéu khién toc do dong co bam
theo gi4 tri dit & TP34 (TOC DO DAT). Néu tdc d6 clia dong cd hdi tip vé
TP1 (FT) thi ta c6 ki€u diéu khién vong kin hay con goi 1a diéu khién c6 phan
hdi téc dd. Khi TP4 ndi véi TP7 thi ta c6 phudng phip diéu khién bing khau ti
16 P v6i hé s6 i 16 Kp = VARI/R32. Khi TP3 n6i v6i TP7 thi ta ¢6 phuong
phdp diéu khién biing khau tich phan ti 1& PI.

Né&u TP1 (FT) d€ hd thi ta ¢ ki€u diéu khién vong hd (khong phan hoi
toc do).

4. Khéi phat xung ring cua :

Khdi phat xung ring cua qui dinh chu ky diéu rong xung T. Thay d6i tri
sO clia bi€n tr6 VR41 sé& 1am thay ddi chu ky T. Trong diéu khién dong cd thi
chu ky diéu rong xung T t6t nhat 12 nim trong khodng 2ms -> 10ms.
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12V P19 C14 0.1u
A XUNG VUONG |/
R40 1K AN
- D15
7| utoa P 4 S
2 N _TL084 D14  R4247K 1 7| utos
1 1 6 TLO84
= 3, - e i 7_¢
P VR41 100K 5],
L1
< VARA4 e
100K =
V +12V
R37 100K
AANA o R38 100K
AN\
12V — A\
A — R48 | R43
10K 10K
<
R46 10K : U10D 10 P XUNG RANG CUA
2 12 TLO84 8
VARAY + VRN 9| >
10K 13 | _~U10C TP5
P R47 10K TLO84
= R45 10K
AN\N

5. Khdi diéu rong xung :

Khdi diéu rong xung so sanh 2 gia tri dién 4p séng ring cua va dién 4p
diéu khién. Khi dién 4p diéu khi€n 16n hon 4p ring cua thi ngd ra diéu khién sé
& muc cao va kich dan khéi cong suit trong thdi gian Ton.

12V TP11
PWM
TP10 R61 10K o
b U9A o U9B
VY 2 N M358 D16 LM358
XUNG RANG CUA 1 . 5 j
31, > 7 1 TP20
~ A A 6 oV
[|o R6 »
TP9 Udk R59 10K 10K 0
<t
+12V — —

Pién 4p Udk thay ddi sé lam thay ddi thdi gian Ton. Gi4 tri Ton bi&n
thién trong khodng 0 -> T twong ng vdi dién 4p ngd ra bién thién trong khodng
0 -> Umax.
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6. Khéi cong suit va khoi phan hoi dong :

P17 P14
il MOTOR+ +12v A P15
* @ DONG DIEN
D22 J Vourrent 3 [N E&%?s “ u11B -
MOTOR- curren
N MOTOR+ Jeurem 3 {7 L Lvsss
2 > 7
P18 R66 470 A FET! N L i}
|'! IRF540 S L
O <t
Vcurrent VAR7 100K <
o
R3 vV -12v
0.22

TP20
oV

9 R5 ~ C
l 4K7 1u

Khdi cong sudt st dung FET @€ 14i dong cd 1 chiéu. Pién tré R3 = 0.22Q
c6 chiic ning do gia tri dong dién clia dong co va chuyén sang tin hiéu dién 4p.
Sau khi qua mach khué€ch dai thuat todn, gid tri dién 4p nay sé c6 do 1di tuong
ting d€ hdi ti€p vé bo diéu khién toc do.

7. Khéi phan héi toc do :
Tuong tu nhu & bai thi nghiém 2.

8. Khoi hién thi téc do :
Tuong ty nhu G bai thi nghiém 2.

9. Khéi dién ap dit :
Tuong ty nhu G bai thi nghiém 2.

III. THi NGHIEM:
Thyc hién ndi ngudn va tdi cho board thi nghiém :
1. N&ingudn do6i 15V cho KHOI NGUON ON AP & JP1 (POWER).
2. N6ingudn 12VAC 1 pha cho KHOI NGUON TAI & JP3 (12VACQ).
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II1.1. Khao siat bd xung dién 4p DC dung phuong phip diéu rong xung :
* Nhiém vu :

Gitp sinh vién hi€u rd nguyén 1y 1am viéc cda bd xung dién dp 1 chiéu
diéu khi€n theo phuong phép diéu rong xung. Trong bo xung dién 4p 1 chiéu ta
dung FET dé 14i tai.

* Thyc hién :
1. N6i day cho phan diéu rong xung :

TP33 (V_ADJ / KHOI PIEN AP PAT) néi véi TP9 (UDK / KHOI BPIEU
RONG XUNG)

TP5 (XUNG RANG CUA / KHOI PHAT XUNG RANG CUA) néi véi
TP10 (XUNG RANG CUA / KHOI PIEU RONG XUNG)

2. N&i ddy phin cong suit :
TP11 (PWM / KHOI PIEU RONG XUNG) néi TP18 (PWM / KHOI

CONG SUAT)

~ TP8 (0V / KHOI PIEU RONG XUNG) n6i TP13 (0VDC / KHOI CONG
SUAT)
3. N6i day cho tdi R (tdi béng den) & JP2 (DONG CO). Bat ngudén. Khio sit
kh6i phét xung ring cua bing ciach dung dao dong ky kénh 1 do tin hiéu xung
rang cua § TP5 (XUNG RANG CUA) va kénh 2 do tin hiéu xung vuong & TP19

(XUNG VUONG). Chinh bién tr VR41 (KHOI PHAT XUNG RANG CUA) &
vi tri bén trdi, bén phai d€ tim khodng tan s& khdi phit xung ring cua taora :

Bién tr§ VR41 Bén phai Bén tréi

Tan s6 f (Hz)

Suy ra viing tan s6 lam viéc Af cia khdi phit xung ring cua.

4. Chinh bi€n tr§ VR41 /dé? tan sd séng ring cua f = 100Hz (chu ky T =10ms).
Vin bién trd VR3 (KHOI PIEN AP DAT) tir trai sang phai. Nhan xét d6 sing
ctiia bong dén.
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Vin bién trd VR3 tdi vi tri chinh gifta. Dung dao dong ky dé vé dang
song cua 3 tin hi€u 3 TP9 (UDK), TP10 (XUNG RANG CUA), TP11 (PWM) &
KHOI PIEU RONG XUNG trén cung mot truc thdi gian.

Chi ¥ ta khong thé quan sat 3 tin hiéu cung lic vi dao dong ky chi c6 2
kénh. Do d6 dung kénh 1 do tin hiéu & TP10 ¢& dinh va kénh 2 do 1an lugt &
TP9 (UDK), TP11 (PWM).

I11.2. Piéu khién vong hé toc dp dong co 1 chiéu :

* Thyc hién :

1. N6i ddy gidng nhu & phan IIL1.

2. N6i day cho tdi dong cd & JP2 (DONG CO) va tin hiéu encoder & JP5
(ENCODER).

3. BAt ngudn. Vin bién trd VR3 (KH61 DPIEN AP DAT) tir trdi sang phai tir tir.
Nhan xét sy thay ddi toc do clia dong co thé hién trén bo hién thi.

4. Dung dbng ho do dién ap trén dong cod ¢ TP14 (MOTOT+) va TP17

(MOTOR-) & KHOI CONG SUAT. Ghi lai gid tri dién 4p va toc do dong co tai
vai vi tri clia bién trd VR3 :

Bién tr§ Bén trdi | Chinh | Bén phai
VR3 gilta

bién 4p (V)

T6c dod (vip)

I11.3. Piéu khién vong kin téc do dong cd 1 chiéu (cé phan hoi toc do) :
a) Piéu khién véi khau P :
* Thu'c hién :

1. Thyc hién ndi diy nhu phan IIL.2 ngoai trit phdi thdo day ndi & TP9 (UDK)
va TP33 (V_ADI).

2. Noi day phin diéu khién tdc dd vong kin :

TP33 (V_ ADJ / KHOI DPIEN AP PAT) ndi véi TP34 (TOC DO DAT /
KHOI PIEU KHIEN TOC pO)
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TP4 (P/ KHOI PIEU KHIEN TOC PO) ndi véi TP7 (P-PI/ KHOI BPIEU

KHIEN TOC BO)
_ TP6 (UDK / KHOI PIEU KHIEN TOC PO) ndi véi TP9 (UDK / KHOI

PIEU RONG XUNG)

TP1 (FT / KHOI PIEU KHIEN TOC PO) ndi véi TP2 (TOC DOI /
KHOI PHAN HOI TOC PO)
3. Bat ngudn. Vin bién trd VR3 (KH61 PIEN AP PAT) tir trai sang phai tir tir.
Nhan xét sy thay ddi tdc dd clia dong cd thé hién trén bd hién thi.
4. Dung dbng ho do dién ap trén dong cod ¢ TP14 (MOTOT+) va TP17

(MOTOR )& KHOI CONG SUAT. Ghi lai gi4 tri dién 4p va toc do clia dong co
tai mot so vi tri cia bi€n trd VR3 nhu sau:

Bién tr§ Bén trdi | Chinh | Bén phai
VR3 gilra

bién 4p (V)

T6c dod (vip)

5. Thay phan hoi tdc do bang phan hoi dong bing cdch thdo dau noi TP2 (TOC
DO / KHOI PHAN HOI TOC PO) va cim vao TP15 (DONG DIEN / KHOI
PHAN HOI DONG). Lép lai budc 3 va 4.

b) Piéu khién v§i khau PI :
* Thu'c hién :

1. Thyc hién cdc budc tuong ty nhu & phan II1.3.a) ngoai trir diéu khién theo PI
thay vi diéu khién theo P bing cich thio ddu ndi TP4 (P / KHOI PIEU KHIEN
TOC DO) va cim vao TP3 (PI).

2. Nhan xét va so sanh 2 phudng phap diéu khién & I11.3.a) va & IIL.3.b) .
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BAI S
BO BIEN POI DC-AC SU DUNG MOSFET

I. MUC PICH:

Bai thi nghiém nay sé khdo sit cic phuong phiap xiy dung bd bi€n d6i
dién 4p 1 chiéu sang dién 4p xoay chi€u 1 pha — 3 pha. Tly theo gi4 tri do rong
xung kich trong chu ky T ta s& cé gi4 tri dién 4p xoay chiéu thay ddi tr 0 ->
Umax.

Ngoai ra bai thi nghiém sé& gitp sinh vién hi€u rd nguyén ly diéu khién
theo phuong phdp diéu bién, by di€u khi€n six-step 4p dung cho bd bi€n ddi
DC-AC 3 pha.

IL. MO TA THI NGHIEM :

Bai thi nghiém bao gdm cic khdi sau :

1. Khéi ngudn on ap :

Khdi ngudn 6n 4p 1am nhiém vu cung cip ngudn dién 4p + 12VDC 6n
dinh cho cdc khdi diéu khién trong board thi nghiém. SJ dd mach tuong ty nhu
§ bai thi nghiém 1.

2. Khéi nguoén DC :

Kh&i ngudn DC cung cAp dién 4p 1 chiéu 12VDC cho tai.

3. Khéi phat xung vudng :

R1 2K2 A +12v
A l U2
o © Lmsss
a4
7 S TP28
DIS S
VR2 a 3
10K
R5 2|0 CLOCK
- 6 > 2
ANAN THRO ©
2K2 —~ C3 o «
0.47u
C2 1~
0.01u
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Khdi phit xung vudng tao xung clock d€ kich bo diéu bién 3 pha. Khi
thay d6i bi€n trd VR2 thi tin s& xung clock thay d6i. Piéu nay sé& lam thay ddi
tAn s& ngd ra clia bo bién d6i DC-AC 3 pha.

4. Khéi phat xung tam gidc :

-12v C14

\| 0.1u
A TP5
< XUNG [TAM GIAC
UTMA N < =
2 [N LM358 R42 10K u11B
[ 1 . 1 6 [N LM358
= s |, AAY 7
| VAR44 VR41 50K 51, TP38
100K [ oV
[ee] p— *
00|
R37 100K
AAN— R38 100K e L
ANAN -

Khi thay ddi bi€n trd VR41 thi tin sd séng tam gidc ngd ra thay d6i. Tan
s0 clia séng tam gidc qui dinh tAn s6 ngd ra ctia b bi€n d6i DC-AC 1 pha.

5. Khoi diéu bién 1 pha :

Khdi diéu bién 1 pha phat ra 2 tin hiéu xung kich cho 4 cong tic S1..S4
(mdi cong tic 1a mot diu vao kich FET). O ban ky dudng cda séng tam gidc thi
S1 va S4 dudc kich con S2 va S3 tit. Ngugc lai, & ban ky 4m thi S1 va S4 tit
con S2 va S3 kich. Cédc cdp coOng tic nay
dugc kich dong trong khoéng thdi gian bing nhau va bing 1 ntta chu ky 4p ra.

Tuy theo gia tri dién 4p trén chan s6 2 cla bi€n trd VR3 ta ¢ do rong
xung kich khdc nhau. K&t qua 1a dién 4p ra & khoi cong sudt cda bod bi€n ddi
DC-AC ciing thay d6i theo. Phuong phdp diéu khi€n thay ddi do rong xung nay
goi 12 phuong phdp diéu bién.

Diode D37 va D38 lam nhiém vu ngdn dién d4p A4m cida tin hi€u xung
kich.
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+12V P14 TP15
XUNG TAM GIAC .
S o
P T vaia
3 TLO84 D37 TP13
+\ 1 ” .
2 2 |_
// DIODE S
VR3 R13
10K ha 10K
R15
™ 10K =
R14 10K TP18
N A -12v .
R18 - S2
330 - | uzs
u21c VREF 6 [N(_ TL084 D38 TP17
9 \_\TLOS4 ~_7 D!
8 5 +/
0], ~ P S3
| R17
. < 10K
= <

VvV +12v
6. Khoi diéu bién 3 pha :
40193
15 e 3 ) U22A
— U1 Q1
1 2 Yi 2
—1 J2 Q2
10 6 Y2 3
+12V 9 |J3 Q3 =7 1
A 14 Q4
e 1; PE  BO g 4081
77PCU  CA[——
DCD
CLOCK [N e




1 8
Y2 | 3 uRc  \ 10
2 Jaoot 9 | 408t
12
A \ M
Y0 134001
5 8
U \y4 ] |usc \, 10
Y1 6400t 9 Jaoot
Yoo 5
3 U2B |4
2 Jaoot 6 | 408t
5
Y2 use  \,4 |
6 J4001
12 | 8
UsD  \ M 10
Y1 13 4001 g

Q
QL]

Bo diéu bién 3 pha & trén con goi 12 bo diéu khién 6 budc (six-step).
Xung clock dua vao IC d€m 40193. B6 d€m thyc hién dé€m 6 tuwong Gng vSi 6
budc diéu khién. Thong qua thi€t k&€ cdc mach s6, muc dich 12 tao gidn dd xung

kich 6 budc nhu sau:
T/6 | 2T/6 | 3T/6 | 4T/6 | ST/6 | 6T/6
S1 1 1 1 0 0 0
S2 0 1 1 1 0 0
S3 0 0 1 1 1 0
S4 0 0 0 1 1 1
SS 1 0 0 0 1 1
S6 1 1 0 0 0 1




7. Khdéi cong suat :

4VDC

R45 D25
TP1 R56 2K2 u12 2K2 d
1 A v
[ R46 m
5 1 FET1
st ' D31
4 | 7 4

2 2K2 F— IRFos40| DIODE
IN35

=

{4

N

TP2 R57 2K2 u1s

5 FET2
s2 g R47 | T D32
, 4 . 1 "'_—l_ IRF540 A\ 1) ope
4N35
2K2 3
= R44 D26
22 2K
v

So d6 & trén 1a phin cong suit clia 1 cip cong tic S1, S2. Cdc cip cong
tic $3,54 va S5,56 déu c6 so dd mach tuong ty .

III. THI NGHIEM:
Thyc hién ndi ngudn va tdi cho board thi nghiém :
4. N&ingudn ddi 15V cho KHOI NGUON ON AP & JP1 (POWER).
5. Noingudn 12VAC 1 pha cho KHOI NGUON DC & JP3 (12VACQ).
II1.1. Khio sat bo bién déi DC-AC 1 pha :
* Nhiém vu :

Gitp sinh vién hiéu 6 nguyén ly 1am viéc ctia by bi€n ddi DC-AC 1 pha
ding phuong phdp diéu bién.

* Thyc hién :
1. Thyc hién ndi day cho bd di€u bién 1 pha :

TP5 (XUNG TAM GIAC / KHOI PHAT XUNG TAM GIAC) ndi véi
TP14 (XUNG TAM GIAC / KHOI PIEU BIEN 1 PHA)

2. Bat ngudn. Khdo sit viing tin s6 lam viéc cia KHOI PHAT XUNG TAM
GIAC bing cdch ding dao déng ky quan sat tin hi€u séng tam giac & TP5
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(XUNG TAM GIAC). Vin bién trd VR41 tir trdi sang phai, ghi lai cdc gid tri
theo bang :

Bién trd Bén trdi Bén phdi
VR41

Tan s6 (Hz)

Suy ra khodng tan s6 1am viéc Af cia khdi phat xung tam gidc.

3. Chinh bién tr VR41 (KHOI PHAT XUNG TAM GIAC) de tan so song tam
gidc bing 100Hz (chu ky T=10ms). Vin bién tr VR3 (KHOI PIEU BIEN 1
PHA) tur trdi sang phéi tir tir. SU dung dao dong ky quan sdt cdc tin hiéu TP13
(S1), TP18 (S2), TP17 (S3), TP15 (S4) & & KHOI PIEU BIEN 1 PHA. Vé dang
séng cda ching trén cing 1 gidn d6 thdi gian trong cic trudng hgp bién trd
VR41 & vi tri bén trdi, chinh giita va bén phai.

4. T4t ngudn. Thuc hién ndi day cho phan cong suit :

TP13 (S1 / KHOI PIEU BIEN 1 PHA) ndi véi TP1 (S1 / KHOI CONG
SUAT)

TP18 (S2 / KHOI PIEU BIEN 1 PHA) ndi véi TP2 (S2 / KHOI CONG
SUAT)

_ TP17 (S3 / KHOI PIEU BIEN 1 PHA) n6i v6i TP3 (S3 / KHOI CONG
SUAT)

TP15 (S4 / KHOI PIEU BIEN 1 PHA) ndi véi TP4 (S4 / KHOI CONG
SUAT)

TPS (U1 / KHOI CONG SUAT) n6i véi TP32 (TAI 1 PHA / KHOI TAI)
TP9 (U2 / KHOI CONG SUAT) n6i véi TP33 (TAI 1 PHA / KHOI TAI)

5. N6i day cho tdi 1pha d JP2 (1 PHA) & KHOI TAI 1 PHA- 3 PHA. Bat ngudn.
Vin bién tr VR3 (KHOI DIEU BIEN 1 PHA) tir trdi sang phai tir tir. Quan sdt
d6 sdang cia béng den. Gidi thich.

6. Dung dao dong ky quan sdt dang séng tdi 2 dau TP8 (U1) va TP9 (U2). Vé
dang séng tdi khi bi€n tr§ VR3 & cdc vi tri bén trdi, chinh giita va bén phai.
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I11.2. Khio sat bo bién déi DC-AC 3 pha :
* Nhiém vu :
Gitp sinh vién hiéu rd nguyén ly 1am viéc clia by bi€n ddi DC-AC 3 pha
diing bo diéu khién six-step.
* Thyc hién :
1. Thyc hién ndi day cho by diéu khién six-step :

~ TP28 (CLOCK / KHOI PHAT XUNG VUONG) néi véi TP29 (CLOCK/
KHOI BPIEU BIEN 3 PHA)

2. Bat ngudn. Khdo sit viing tin s6 1am viéc ctia KHOI PHAT XUNG VUONG
bing cdch dung dao dong ky quan sit tin hiéu xung vudng & TP28 (CLOCK).
Vin bién tr§ VR2 tir trdi sang phdi, ghi lai cdc gia tri theo bdng :

Bién trd Bén trai Bén phdi
VR2

Tan s6 (HZ)

Suy ra khodng tan s& 1am viéc Af ctia khdi phdt xung vudng.

3. Chinh bién tr6 VR2 (KHOI PHAT XUNG VUONG) d€ tin s6 xung vudng
bing 200Hz (chu ky T=5ms). S& dung dao ddng ky quan sdt cic tin hiéu TP11
(S1), TP22 (S2), TP20 (S3), TP23 (S4), TP21 (S5), TP24 (S6) & KHOI PIEU
BIEN 3 PHA. V& dang séng ctia ching trén ciing 1 gian dd thdi gian.
4. Tdt ngudn. Thuc hién ndi day cho phan cong suit :

TP11 (S1 / KHOI PIEU BIEN 1 PHA) ndi véi TP1 (S1 / KHOI CONG
SUAT)

~ TP22 (S2 / KHOI PIEU BIEN 1 PHA) n6i véi TP2 (S2 / KHOI CONG

SUAT)

TP20 (S3 / KHOI PIEU BIEN 1 PHA) ndi véi TP3 (S3 / KHOI CONG
SUAT)

TP23 (S4 / KHOI PIEU BIEN 1 PHA) ndi véi TP4 (S4 / KHOI CONG
SUAT)
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TP21 (S3 / KHOI PIEU BIEN 1 PHA) ndi véi TP6 (S5 / KHOI CONG
SUAT)

TP24 (S4 / KHOI PIEU BIEN 1 PHA) ndi v6i TP7 (S6 / KHOI CONG
SUAT)

TPS (Ul / KHOI CONG SUAT) ndi véi TP34 (PHA A / KHOI TAI 1
PHA — 3 PHA)

TP9 (U2 / KHOI CONG SUAT) ndi v6i TP35 (PHA B / KHOI TAI 1

PHA - 3PHA) TP10 (U3 / KHOI CONG SUAT) néi v6i TP36 (PHA C /
KHOI TAI 1 PHA — 3 PHA)
5. N&i day cho tai 3 pha & JP4 (3 PHA) 6 KHOI TAI 1 PHA- 3 PHA. Bat
ngudn. Ding dao dong ky quan st dang séng tdi & cdc pha so vdi di€m trung
tinh biing cdch ndi diy Mass clia dao dong ky vao TP37 (N / KHOI TAI | PHA
— 3 PHA), kénh 1 ndi c¢d dinh vao TP34 (PHA A) va kénh 2 lan ludt ndi vao
TP35 (PHA B), TP36 (PHA C) . V& dang s6ng c4 3 pha t3i trén ciing 1 gidn do
thdi gian.

47



BAI 6-7
PILU KHIEN PONG CG XOAY CHIEU 3 PHA
DUNG SCR VA TRIAC

I. MUC DPICH:

Bai thi nghiém nay s& khio sit bai todn diéu khién t6c do dong co xoay
chiéu 3 pha theo phuong phap di€u khi€n pha. Tuy theo gid tri géc kich SCR
hoic TRIAC ma dién 4p xoay chiéu sau khi bi€n d6i s& c6 gid tri thay d6i tir 0
dén Umax. Gi4 tri dién d4p xoay chiéu bi xén nay dung d€ diéu khién téc do
dong co xoay chiéu.

Ngoai ra bai thi nghiém s& gidp sinh vién hi€u r& nguyén 1y hoat dong
clia b bién d6i dién 4p xoay chiéu 1 pha, 3 pha diing SCR va TRIAC, gitip sinh
vién hi€u 6 dang séng ngd ra khi gia tri géc kich SCR hoic TRIAC thay ddi.

IL. MO TA THI NGHIEM :
Bai thi nghiém bao gdm céc khdi sau :
1. Khéi ngudn 6n ap :

Khdi ngudn on 4p 1am nhiém vu cung cip ngudn dién 4p + 12VDC 6n
dinh cho cdc khdi diéu khién trong board thi nghiém. Sd dd mach tuong ty nhu
§ bai thi nghiém 1.

2. Khéi nguén 3 pha :

Khdi ngudn 3 pha cung cip dién dp xoay chiéu 24VAC 3 pha dé chinh
luu.
3. Khéi mach kich :

Khd&i mach kich sé& dua ra xung kich SCR thay ddi theo géc kich tiiy thudc
gia tri dién dp diéu khién dit vio. Khdi mach kich c6 so @6 mach tuong ty nhu
§ bai thi nghiém 1.
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4. Khoi cach ly va bim xung:

O cdc bai thi nghiém truée ding SCR d€ chinh luu, ta khong cin sit dung
kh6i bim xung vi khi SCR hay TRIAC dugc kich dan thi dién 4p AK cua chiing
luén ludn duong. Tuy nhién, d6i v6i bd bi€n d6i dién 4p xoay chiéu 3 pha thi
khi kich SCR dién 4p AK cda chiing c6 thé 4am. Do d6, dé SCR hay TRIAC din
thi ta phdi duy tri xung kich d&n hét chu ky séng dong bo.

Néu xung kich duy tri & mic cao thi bi€n 4p xung sé& bi bdo hda din dén
héng bi€n 4p xung. Vi vdy ta phdi bim xung kich nay d€ trinh cho bié€n 4p
xung bi bdo hoa va ddm bao SCR hay TRIAC luén dugc kich.

So d6 bén dudi 1 1 trong 6 tin hiéu kich SCR (IN1) c6 16ng vao tin hiéu
bam xung PULSE_IN :

+12V

D2

DIODE

w4 [$;] [e2]

D3

DIODE

TP11 R13 1K
I.—< NEDNPNPNI
N1 C6 100p
|(
I\
TP12 R14 4K7
l—< NEIDNNPNE
PULSE IN C7|/ 100p

I\

5. Khdi diéu khién téc do :

Tuong ty nhu G bai thi nghiém 2.
6. Khdi phin hoi téc do :

Tuong tu nhu & bai thi nghiém 2.
7. Khdi hién thi toc do :

Tuong ty nhu G bai thi nghiém 2.
8. Khoi dién ap dit :

Tuong tu nhu G bai thi nghiém 2.
9. Khéi cong suit SCR :
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Kh&i cong suat SCR bao gdbm 6 SCR mic ddi song nhu s6 dd mach trang
sau. O chu ky duong cia cdc pha A, pha B, pha C thi SCR1, SCR3, SCR5 dan
va & chu ky Am ctlia cdc pha A, pha B, pha C thi SCR2, SCR4, SCR6 din .

K2
G2 3

”1

SCR2

N

SCR1

k BT151
BT151 ! 3 &1

10. Khéi cong suat TRIAC :

K1

K4
G4

1

SCR4

N

SCR3

k BT151
BT151 ! 3 G3

K3

K6
G6

1

SCR5

kSCRG BT151
BT151 ! 3 G5

Kh&i cong suat TRIAC bao gom 3 TRIAC mic nhu so dd sau :

TRIAC1
VAN BTA10

G2

A2

III. THI NGHIEM:

Trong bai thi nghiém nay ching ta sé thuc hién ndi ngudn va tdi cho 2
board thi nghi€m :

e “PIEU KHIEN VO CAP TOC PO PONG CO XOAY CHIEU 3 PHA

DUNG SCR” : thyc hién thi nghiém phan IIL1 va phin ITL2

]

&

VAN TRIAC2

BTA10

G3

A3

H

K5

TRIAC3
VAN BTA10
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e “PIEU KHIEN VO CAP TOC PO PONG CO XOAY CHIEU 3 PHA
DUNG TRIAC” : thuc hién thi nghiém phan I11.3

Thuc hién ndi ngudn va tii cho 2 board thi nghiém véi trinh tu giédng nhau
nhu sau:
6. N&ingudn doi 15V cho KHOI NGUON ON AP & JP1 (POWER).
7. N6i ngudn 200VAC 3 pha cho KHOI NGUON TAI & JP3 (3 PHA
NGUON) va 6 JP6 (PHA KICH).

8. Noi day cho tdi dong cd 3 pha 200V JP15 (3 PHA TAI) va tin hiéu
encoder § JP2 (HEADER 4) & KHOI HIEN T HI TOC po.

II1.1. Khdo sat khoi mach kich SCR 3 pha : (St dung board SCR)
* Nhiém vu :

Gitp sinh vién hi€u rd nguyén 1y di€u khién pha 4p dung diéu khién tdc
do dong co xoay chiéu 3 pha.
* Thyc hién :
1. N6i day cho phan mach kich :

JP7 (PHA KiCH / KHOI NGUON 3 PHA) ndi JP5 (KHOI MACH
KICH).

Chi y trén board thi nghiém 2 header JP7 va JP5 c6 thé bi khud't khong
nhin 16 nén cich dé nhit d€ nhan biét cdc header nay 1 2 header nay déu 4
chan. Do d6 ta dung diy ndi 4 sgi d€ ndi JP7 véi JP5. Ta ciing c6 thé tham khio
trén bing Layout d€ biét chinh xdc c4c header nay.

TP33 (V_ADJ / KHOI PIEN AP PAT) néi TP32 (V_REF / KHOI
MACH KICH)

2. Batngudn. Vin bié€n tré VR3 § KHOI DPIEN AP DAT tir trdi sang phai. Diing
dao ddng ky quan sdt cdc tin hiéu xung kich & TP5 (OUT_A1), TP8 (OUT_A2),
TP6 (OUT_A3), TP18 (OUT_A4), TP14 (OUT_C1), TP28 (OUT_C2).

V& dang séng cda 6 tin hiéu xung kich trén cling 1 gidn db thdi gian khi
bi€n trd VR3 § cdc vi tri bén trdi, chinh giita va bén phai.
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II1.2. Piéu khién téc do dong cd xoay chiéu 3 pha duing SCR: (St dung
board SCR)
a) Piéu khién vong hé :
* Thyc hién :
1. N6i day tuong tv nhu & phan IIL1 ngoai trir phdi thdo diy ndi & TP32
(VREF) va TP33 (V_ADIJ) .
2. Noi day phan diéu khién tdc dd vong hd :
TP33 (V_ADJ) ndi véi TP34 (TOC DO DAT / KHOI DK TOC PO)
TP32 (V_REF / KHOI MACH KICH) néi véi TP7 (UDK / KHOI DK
TOC PO)
3. N6i day kich SCR thong qua bién 4p cdchly :
JP17 (KHOI MACH KICH) ndi v6i JP18 (KHOI CACH LY VA BAM
XUNG)

Chi y trén board thi nghiém 2 header JP17 va JP18 c6 thé bi khuat khong
nhin 16 nén cich dé nhit d€ nhan biét cdc header nay 1 2 header nay déu 6
chan. Do d6 dung diy ndi 6 sdi d€ ndi JP17 vé6i JP18. Sinh vién ciing c6 thé
tham kh3o trén biang Layout dé biét chinh x4c cdc header nay.

JP9 (SCR1-2 / KHOI CACH LY) néi véi JP12 (SCR1-2 / KHOI CONG
SUAT)

~ JP10 (SCR3-4 / KHOI CACH LY) n6i véi JP13 (SCR3-4 / KHOI CONG

SUAT)

JP11 (SCR5-6 / KHOI CACH LY) néi véi JP14 (SCR5-6 / KHOI CONG
SUAT)

Chii Y phdi sit dung diing ddy noéi cé ddanh tén SCR dé néi cdc header JP9,
JP10 va JP11, khong duge 18y day ndi ¢6 danh tén TRIAC d€ ndi.
4. Lip board hién thi t6c d6 vao KHOI HIEN THI TOC PO. Bat ngudn. Vin
bién trd VR3 tir trdi sang phdi tir tir. Quan sat gid tri toc do clia dong co trén
board hién thi t&c do.

Nhan xét su’ thay d6i téc do clia dong cd . Dung dong ho do dién 4p pha
dat vao dong cd 0 2 dau TP43 (PHA Al/ KHOI CONG SUAT SCR) va TP27
ov/ KHOI NGUON ON AP). Ghi lai gi4 tri toc do va gid tri dién ap tai cdc vi
tri clia bién tr§ VR3.
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Bi€n tr6 VR3 | Béntrdi | Chinh | Bén phai
gilta

Toc do
(vong/phiit)

Pién dp (V)

5. St dung dao dong ky quan sdt dang séng tdi. V& dang séng cua 3 pha tai
TP43 (PHA Al), TP44 (PHA A2), TP45 (PHA A3) trén cling 1 gidn dd thdi gian
tai cdc vi tri clia bi€n trd VR3: bén trdi, chinh giita va bén phdi.

Chu y day Mass clia dao dong ky cdm vao dau ndi TP27 (OV / KHOI
NGUON ON AP).

b) Piéu khién vong kin :
* Thuy'c hién :

1. Thyc hién noi day glong nhu phan I11.2.a). DPé diéu khién vong kin ta n01
TP2 (TOC DO / KHOI PHAN HOI TOC PO) véi TP1 (FT / KHOI BK TOC
pO).

2. Thyc hién tuong tu nhu budc 4 va budc 5 & phan IIL.2.a).
3. So sdnh va nhan xét cdc két qua thu dugc & phan I11.2.a) va phan IIL2.b)

I11.3. Piéu khién toc d6 dong cd xoay chiéu 3 pha ding TRIAC: (si dung
board TRIAC)

a) Piéu khién vong hé :
* Thu'c hién :
1. Thyc hién cdc budc thi nghiém gidng nhu phan IIL2.a.

Chii ¥ : phdi st dung diing day ndi c6 ddnh tén TRIAC dé ndi cdc header
JP9, JP10 va JP11, khong dudc st dung day ndi c6 danh tén SCR d€ ndi.

2. Nhan xét va so sdnh dang séng céc tin hiéu do dugc & phan I1L.2.a va I1L3.a.

53



b) Piéu khién vong kin :
* Thu'c hién :
1. Thyc hién cac bugc thi nghiém gidng nhu phan IIL2.b.

2. Nhan xét va so sanh dang séng céc tin hiéu do dugc & phan IIL.2.b va IIL3.b.

54



