SCIENCE - TECHNOLOGY

NGHIEN CU'U VA UNG DUNG VI BIEU KHIEN AVR THIET KE
CHE TAO BO INVERTER CHO DONG CO KHONG BONG BO
BA PHA CONG SUAT DUOT 10kW

RESEARCH AND APPLICATION AVR MICROCONTROLLER FOR DESIGN AND MANUFACTURE INVERTER SET
FOR THREE-PHASE ASYNCHRONOUS MOTORS WITH CAPACITY OF LESS THAN 10kW

TOMTAT

V6i st phat trién nhu vii bdo vé chiing loai va s6 luong clia céc bd bién tan,
ngay cang c6 nhiéu thiét bi dién - dién i s dung cc bd bién tan, trong d6 mot
b phéan déng ké st dung bién tan phai ké dén chinh 1a bd bién tan digu khién tdc
do dong co dién. Trong thuc té ¢6 rat nhigu hoat dong trong cong nghiép c6 lién
quan dén tdc do dong co dién. Dai lic 6 thé xem st on dinh clia toc do dong co
mang yéu t6 sGng con ctia chét lgng san pham, sty on dinh clia hé thong. Trong
bai bao nay, nhém tac gia thiét k&, ché tao b inverter cho dong co khdng dong
ho ba pha cng suét dudi 10kW st dung vi digu khién AVR

ABSTRACT

With the rapid development of the types and quantities of inverters, more
and more electrical - electronic devices use inverters, in which a significant part
of the use of inverters must include It is the inverter that controls the speed of
electric motors. In fact there are many activities in the industry that are related
to the speed of electric motors. Sometimes the stability of engine speed with
vital factors of product quality and system stability can be viewed. In this paper,
the authors design and manufacture inverter set for three-phase asynchronous
motors with capacity of less than 10kW using AVR microcontroller.
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1.GIOI THIEU

Truéc day, cac hé truyén dong dong co khdng dong bo
ba pha cé diéu chinh chiém ty I1é nhd, do viéc diéu chinh
téc do loai dong co nay kho khan hon so véi dong co moét
chiéu. Trong thoi gian gan day, do phat trién cong nghiép
ché tao ban dan cong suét va kj thuat dién ti tin hoc, nd
tré thanh hé truyén dong dién canh tranh c6 hiéu qua véi
hé truyén déng déng co mot chiéu.

V6i yéu cau thuc tién diéu khién téc do dong co khdng
dong bd ba pha nhém tac gia da nghién ctu, thiét ké ché
tao bd INVERTER cho dong co khéng dong bd ba pha cong
suat dwdi 10kW.

Hoang Ba Chinh?, Nguyén Ngoc An*,
Tran Tudn Anh', Nguyén B¢ Quang?”

2.NOI DUNG NGHIEN CUU
2.1. Tim hiéu vé bién tan

Bi€n tan la thiét bi t6 hop céc linh kién dién t& thuc hién
chitc nang bién déi tan so va dién ap mot chiéu hay xoay
chiéu nhédt dinh thanh dong xoay chiéu cé tan sb diéu
khién dwoc nho khoa dién ti.

Phén loai:

- Bién tan tryc ti€p: Con dugc goi la bién tan phu thudc.
Thuong gdm cac nhoém chinh lvu diéu khién mac song
song nguoc, cho xung lan lwgt hai nhém chinh lwu trén ta
c6 thé nhan duoc dong dién xoay chiéu trén tai.

- Bién tan gian ti€p: BO bién tan nay con goi la bién tan
doc lap, trong bién tan nay dau tién dién &p dwoc chinh luu
thanh dong mét chiéu, sau d6 qua b loc roi trd lai dong
xoay chiéu voéi tan sé f2 nho bo nghich lvu doc lap (qua
trinh thay déi f2 khong phu thudc vao f1).

2.2. Nghich lvu ba pha
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Hinh 1. Mach cong suat st dung van IGBT clia nghich lvu 3 pha

Nghich Ivu ap 1a bd bién d6i ngudn ap mot chiéu thanh
nguoén ap xoay chiéu véi tan s6 tly y. Nguon ap la nguén
dugc sir dung phé bién trong thuyc té. Pién ap ra cla
nghich lvu ap cé thé diéu ché theo phwong phap khac
nhau dé c6 thé gidam duoc song diéu hoa bac cao. Ngay nay
cdng sudt clia cac van dong lwc IGBT, GTO, MOSFET Ién va
c6 kich thuéc gon nhe, do d6 nghich lwu ap tré thanh bd

S69.2019 e Tap san SINH VIEN NGHIEN CUU KHOA HOC | 77



CONG NGHE

bién d6i thong dung va dugc chuén hoéa trong cac bd bién
tan céng nghiép. So do nghich lwu ap trinh bay sau day st
dung van diéu khién hoan toan IGBT.

Gia thiét: Cac van dan 12 li twéng, dan dién theo hai chiéu.

+ $1...56 lam viéc vi do dan dién A = 180°

+Cactong tr¢ Za=Zb =Zc

+ Céc diode D1 - D6 lam chirc ndng trd nang luong vé
nguon.

+ Tu C tao nguon ap, ti€p nhan nang lvgng khang tr tai.

* P& dam béo tao ra dién ap ba pha déi xitng, luat dan
dién clia cac van phai dam bao:

+ T1 va T4 phai dan léch nhau 180° dé tao ra pha A,

+ T3 va T6 phai dan léch nhau 180° dé tao ra phaB,

+ T5 va T2 phai dan léch nhau 180° dé tao ra pha C,

Céc pha léch nhau 120°
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Hinh 2. D0 thi dién ap khi digu khién coban khong c6 PWM

% Diéu ché bién do rong xung PWM

Pé nang cao chét lvong dién ap va dong dién dau ra
cta bd nghich lwu, bd nghich lvu diéu ché bién d6 rong
xung PWM (Pulse Width Modulation) dwgc dua ra nghién
clru va (ing dung. Tiéu chuén danh gia chat lwvgng clia mét
b6 nghich lwu la mirc d6 gén sin chuén cuia dién ap va dong
dién dau ra. Trong tét ca cac bd nghich lvu thi bd nghich
lvu diéu ché bién do rong xung dugc danh gia la bd nghich
lvu cho phép dwa ra dang séng gan sin nhat.

Cé thé dung chinh lvu khéng diéu khién & dau vao
nghich lwu dé tang tinh hiéu qua clia so do.

Trén hinh 3 bidu dién so dd khéi diéu khién cac van IGBT
clia PWM. Tir so d6 ta thay: hai tin hiéu diéu khién Uy, va tin
hiéu sbng mang U, dwgc dua vao bd so sanh. Khi hai dién
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ap nay bang nhau sé& cho ra mot xung, qua bd chia xung, ta
dua t6i diéu khién céc van IGBT tuong rng.

“ .
2

so sanh C2
SN\

xung rang cwa2

Hinh 3. So d6 khdi bo diéu khién PWM

No6i dung phuong phap diéu ché bién do bé rong xung
la so sanh mdt séng sin chudn, ¢ tan s6 bang tan s6 cla
dién ap ra nghich lvu mong muén, véi mot dién ap rang
cua c6 tan s6 cao, ¢& 2 — 10kHz. Phwong phap diéu ché
bién do bé rong xung c6 hai dang chinh la mét cyc tinh va
hai cuc tinh.
2.3. Vi diéu khién AVR va thiét ké mach diéu khién

< Vi diéu khién AVR va thiét k&€ mach diéu khién

Vi diéu khién AVR do hang Atmel (Hoa Ki) san xuét duoc
gi6i thiéu lan dau nam 1996. AVR c6 rat nhiéu dong khac
nhau bao gom dong Tiny AVR (nhv AT tiny 13, AT tiny
22...) cé kich thuwéc bd nhé nhé, it bd phan ngoai vi, réi dén
dong AVR (chéng han AT9058535, AT90S8515,...) cé kich
thuéc bd nhé vao loai trung binh va manh hon la dong
Mega (nhv ATmega32, ATmegal?28,...) vi b nhé cé kich
thuéce vai Kbyte dén vai tram Kb cung véi cac bd ngoai vi da
dang dugc tich hgp trén chip, cling c6 dong tich hgp ca bd
LCD trén chip (dong LCD AVR ). Toc db cla dong Mega
cling cao hon so voi cac dong khac. Sy khac nhau co ban
gilta cac dong chinh la cdu trdc ngoai vi, con nhan thi van
nhv nhau.

4-Wire In/Out

dao gia tri C1

3-Wire In/Out

J J

1 EEPROM
24 4 i
K
K comverer |
Pur m—— i Converter
=T =
"‘ ——|_interface
\ / K= usarT
‘\ ALU
_'_v_/ CPU  — sPI
; = <
N ~
i i § 3 ;3 1
Timer/

| Watchdog I | [Ze)

Timer Ports II iena. |l Counters l

Hinh 4. So'd6 khai clia AVR

% Céc khau diéu khién can thiét:

- Mach lai: N6i chung, nhitng déng co ma st dung cac
khoa déng ngat (trong d6 c6 IGBT) dé diéu khién thi déu
dung dén mach lai (gate drive scheme). C6 hai thanh phan
co ban dé diéu khién dong ngat cac mach dién cong suét
la; diéu khién phia cao (high shide) va diéu khién phia thap
(low side).

- Mach céach ly

Cac mach cach ly phat ra tin hiéu dé diéu khién mach
cong suét dung ban dan phai dwoc cach ly vé dién. Piéu
nay c6 thé thuc hién bing OPTO hodc bién &p xung.
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Nguon mach loc Bo

nghich vu

tin hiéu xung

Pong co

xoay chiéu

vi diéu khién

AVR 128

Hinh 5. Céc khau diéu khién

Bién &p xung c6 hai loai tvong tu va s6, géom mot cudn
day so cdp va mot cudn day th clp. V6i nhiéu cudn thi
cap ta c6 thé kich dong nhiéu transistor mac song song
hodc nai ti€p. Bi€én ap xung can c¢6 cdm khang tadn nho va
dap tng nhanh. Trong truong hop xung diéu khién co
canh tac dong kéo dai hodc c6 tan s6 thap, bién ap xung
sém dat trang thai b&o hoa va ngd ra khdng phu hgp yéu
cau diéu khién.

% Thiét ké mach nguyénly

- Khéi ngudn vi diéu khién Atmegal28 trung tam
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Hinh 6. khoi diéu khién trung tam véi Atmegal28
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Hinh 7. Khdi ngudn on ap 5V cho Atmegal28

- Khoi logic, cach ly va khuéch dai
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Hinh 8. Khéi logic, céch ly, khuéch dai va tao xung
- Thiét k€ mach in layout, ché tao board mach diéu khién
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Hinh 9. Mach in clia board digu khién véi Atmega128
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Hinh 10. Mach diéu khién thirc nghiém
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3. KIEM NGHIEM KET QUA VA KET LUAN

Xuat phat tir yéu cau, nhom nghién ctru da thiét ké so
do nguyén ly, bdn mach in, ti€n hanh san xuat mach diéu
khién, 1&p rap hiéu chinh hoan thién bd nghich luu, lap
trinh cho Atmegal28 va tién hanh kiém tra két qua trén mo
hinh thuyc té.

Thoéng s6 dong co 3 pha: Py, = 0,37kw; Ny, = 1400v/p;
lgm = 1,12A; Uy, = 220V fy,, = 50HZ; Ky = 1,5.

Thong qua két qua thu duoc trén phong thi nghiém, cé
thé khang dinh bd nghich lvu 3 pha hoat ddng tin cay, 6n
dinh, dién 4p dau ra la dién ap 3 pha modified sine (bién do
bam theo ham sine), phu tai kifm nghiém la dong co
khong déng bd 3 pha la phu tai dién hinh, hoat déng t6t,
diéu chinh dwoc téc dd, momen dong co, cho phép dong
co lam viéc & ché do dai han. Véi nhiing phu tai cé yéu cau
cao va khit khe va chi tiéu diéu khién cao hon, nhém dinh
hwéng cho phét trién trong cac nghién ctru tiép theo.

4, KET LUAN

Bai bao da trinh bay nghién clru vé Atmegal28 va ting
dung vao thiét ké, ché tao thanh cong bd nghich lvu 3 pha.
Nhom tac gia da tap trung nghién ctu cac tinh nang cda
Atmegal28, cac yéu cau diéu khién véi nghich Ilvu 3 pha va
(rng dung Atmegal28 vao thiét ké, ché tao, lap trinh hoan
chinh bd nghich lvu 3 pha. Thong qua két qua dat duoc,
nhém tac gia da lam chu thiét k&, bao gom toan bd phan
clrng va phan mém dé ca thé trién khai san xuét bd nghich
lvu 3 pha phuc vu muc dich hoc tap, nghién cttu va ng
dung céng nghiép. K&t qua nay rat thuan tién cho nghién
clru ti€p theo clia dé tai la phat trién cac giai phap diéu
khién nham nang cao chat lvgng dién 4p sau nghich lwu.
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