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Tém tiit

Bai bdo trinh bay cau tric bé nghich lwvu doc lap
ba pha tich hop driver FSBB30Ch60C va so do
mach ghép néi véi vi diéu khién. Bai bdo ciing
trinh bay so do mach mé phong va ché tao mach
thuwe nghiém bo nghich luu diéu khién dong co
dién xoay chiéu ba pha. Thiét bi dwoc ché tao cé
cau triic don gian, cé tinh mo, phit hop cho viéc
trién khai nghién civu, phdt trién cong nghé trong
cac phong thi nghiém. Cdc két qua mé phong
trén phan mém PSIM va két qua thuwce nghiém cho
thcfy tinh chinh xdc va hiéu qua ciua thiét bi dwoc
xdy dung.

Tir khéa: Bién tan, nghich luu ba pha, diéu khién
dong co dién xoay chiéu ba pha.

Abstract

The paper presents the structure of the three-
phase independent inverter with integrated driver
FSBB30Ch60C and a circuit diagram to pair it
with the microcontroller. The article also presents
the simulation circuit and the experimental circuit
of the inverter to control the three-phase AC
motor. The device is made simple, has an open
structure, suitable for research and technology
development in laboratories. Simulation results
on PSIM software and experimental results show
the accuracy and efficiency of the device being
built.

Keywords: Converter, three phase inverter, three
phase motor control.

1. Pit van dé

Céc bo bién ddi cong sudt AC/DC, AC/AC st
dung rat phé bién trong nganh giao théng vén tai cho
cac hé théng tau dién ngé‘lm, tau dién trén cao, 0 t0
dién. Trong linh vuc cong nghiép, bo bién doi
AC/DC, DC/AC su dung rong rdi trong cac ing dung
diéu chinh dai rong vé téc do.

Nghich Iuu ba pha sir dung céu tric driver tach
riéng véi van dong luc da dugce ung dung trong cong
nghiép tir 1au, chung ¢ cu trac phirc tap, gia thanh
cao, pht hop v6i dai cong suét trung binh va 16n. Cac
tac gia ciing c6 mot sé nghién ciru, moé phong va ché

tao theo hudng nay thé hién qua cac cong trinh cong
b6 [1-2].

Vé6i sy phat trién manh mé cia nganh ban din
cong sudt, cac bo bién d6i cong suét tich hop driver
dang dugc cha y phat trién, t6i vu hoa vé kich thuéc,
don gian hoa trong ghép ndi va giam gia thanh san
phim dau ra. Céu tric bd bién d6i AC/DC/AC dan
duoc Gng dyng vao linh vyc dién tur gia dyng nhu
may giat inverter, diéu hoa inverter, tii lanh inverter
[4-6],...
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Hinh 1. Céu tritc bp nghich luwu 3 pha

Céc bd nghich Iuu ba pha cong nghiép c6 ciu tric
dong chi phu hop voi nghién ctru van hanh, khong phu
hop v&i muyc dich nghién ciru va phat trién khoa hoc. Néu
chiing ta ché tao dugc bd nghich luu ¢ tinh mo s& tao su
linh hoat trong nghién ctru phét trién cong nghé va cac
thudt toan diéu khién (firmware) ciing nhu phat trién ciu
triic phan cing (hardware). Hinh 1 trinh bay giai phéap
thiét ké bo nghich Iuu 3 pha véi mach cong suat va mach
diéu khién dugc tach rdi tao sy linh hoat trong ghép ndi
va thir nghiém. Phan diéu khién dugc nhém tac gia phat
trién va hoan thién trong [1-3]. Bai béo nay trinh bay
phén thiét ké, ché tao, danh gia két qua mo phong va két
qua thuc nghiém bd cong sut nghich lwu ba pha st dung
IC driver tich hgp FSBB30Ch60C.
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2. Ciu triic va thong s6 IC van cong suit tich
hgp driver FSBB30Ch60C

FSBB30Ch60C 1a van cong suét tich hop driver do
hang Fairchild phét trién c6 thong sé k¥ thuat dugc
trinh bay trong Bang 1. Kich thudc nhd gon, gia thanh
hop 1y, phi hop voi ving cong suit thip nén
FSBB30Ch60C va cac bién thé ciia né ngay cang
duogc tng dung rong rai

Bing 1. Théng sé ky thuit FSBB30Ch60C

Stt Tham s6 k¥ thuit Pon vi
1 bién ap hoat dong 450V
2 Dong dién 30A

3 | Dién ap diéu khién 15-20V
4 | Thoi gian chuyén mach 0,1-0,4us
5 Vee(sat) 16n nhat 2V

6 | Tan sb diéu bién 16n nhit 20Khz
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Hinh 2. So dé khéi FSBB30Ch60C

Céu triic phan cimg cia FSBB30Ch60C dugc trinh
bay trén Hinh 2. Sau van IGBT kém diode ndi dugc
méc theo cAu trac mach ciu ba pha.

Nhom ba van thap duoc didu khién chung boi bd
driver ba kénh két hop tinh ning do va bao vé qua
dong trén tung pha tai. Khi x4y ra hién tugng qua
dong, ba van IGBT nhém thép dugc diéu khién khoa
lai. Nhom ba van cao dugc diéu khién béi ba bo driver
riéng biét st dung k¥ thuit bootstrap, ba diode
bootstrap tich hgp sin trong IC dé giam kich thudc
mach dién tir bén ngoai.

3. Thiét ké, ché tao by nghich luu ba pha

Hinh 3 Trinh bay so dd ghép ndi truc tiép giita Ic
tich hop v6i vi diéu khién, kiéu ghép ndi truc tiép gitp
giam thiéu sé lwong linh kién dién tir tir 46 giam chi
phi bd bién ddi ciing nhu dién tich b tri bang mach.
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Hinh 3. Ghép néi vi diéu khién véi FSBB30Ch60C

Tin hiéu do dong ba pha dugc lay tir cac dién tro
Rsu, Rsv, Rsw qua khéu loc thong thap R-C dua truc
tiép vé cong vao ADC cuia vi diéu khién. Tin hiéu bao
vé quéa dong tir vi diéu khién dua toi IC driver thong
qua mach loc thong thap Rf-Csc. Ngudng dong bao
vé dugc tinh theo cong thirc Ibv=0,5/Rsv
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Hinh 4. So dé khéi mach céng suit

Cbs, Cbsc két hop voi diode ndi tao thanh mach
bootstrap cho ba pha. Tin hiéu diéu khién van tir vi diéu
khién dua t6i Ic méc qua mach loc Rs-Cps dé giam hién
twong dao dong ky sinh khi van chuyén mach.

Céu trac mach cong suit nghich luu ba pha trén
Hinh 1 dugc cu thé hoa trén Hinh 4. IC driver tich hop,
mach do va bdo vé dong duoc dat trén mdt bang mach.
Phan chinh luu, DC link va mach phuy tro bao vé qué
ap duoc phat trién riéng trén mot bang mach khac dé
tao sy linh hoat trong két ndi va do dac tham $6.
Ngudn cép dau vao lay tir ludi dién xoay chiéu 220V-
250V. Mach cong suat nghich luu dugc thiét ké dé sir
dung cho ddng co c6 cong suat tgi 750W, dién ap hoat
dong 220V.

Hinh 11 va 12 trinh bay so d6 nguyén 1y dugc tac
gia trién khai trong thyc té. Hinh 9 1a bang mach chinh
lIuu ¢6 bao vé€ qua ap va Hinh 10 la bang mach cong
sudt tich hop FSBB30CH60C dugc ché tao thir
nghiém.
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4. Két qua mé phéng va thye nghiém

Hinh 5 13 so d6 ciu triic mach cong suat nghich
lwu ba pha trong md phong. Cac théng sé cua van
IGBT l4y theo s6 liéu cua nha san xuat [4] duoc trinh
bay trong Bang 2.

Hinh 5. Mach nghich luu mé phong trén Psim
Bing 2. Thong sé IGBT trong FSBB30Ch60C

Stt Tham s k§ thuit Pon vi
1 bién ap collector-emitter, Vces | 600V

2 Dong collector, Icmax 60A

3 | Cong suat nhiét, Pc 106W
4 Dién ap roi trén diode, Vr 2,1V

5 Dién ap bdo hoa IGBT, Vce(sat) | 2V

6 | Tén sd diéu bién 10khz

Thong s6 md phong va thuc nghiém chinh trong
bai bao bao gdm: Kha ning hoat dong ctia b nghich
luu véi céc tai khac nhau, dién ap trén van khi bo bién
d6i mang tai, hinh dang dong dién, dién ap trén tai.
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Hinh 6. Dién ap trén IGBT khi L=5uH

B6 nghich Iuu dugc moé phong trong trudong hop
diéu khién theo luat PWM véi hé sé didu bién bang 1.
Tai la dong co dién xoay chiéu ba pha 220V, 750W,
cos¢ 0,72. Pién ap ngudn mét chiéu 310V. Bude mod
phong E-6(s)

Hinh 7, 8 trinh bay két qua mo phong qua trinh
khoi dong dong co xoay chiéu ba pha roto 16ng soc.
Dong khai dong 16n nhét trén mdi pha =~ 6A. Cong
suét nhiét trén van =~ 10W. Déi chiéu voi tham sb van
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trong Bang 2, Ic tich hgp FSBB30CH60C hoan toan
dap g tot v6i nhiém vu diéu khién dong co. Hinh 6
1a két qua mo phong dién ap trén van IGBT khi mach
cong suit co dién cam L=5uH. Quaé trinh khoi dong
dién 4p trén van chi ting dén 410V trong khi IGBT
kha nang chiu dién &p Vces=600V, nhu vy van lam
viéc an toan, hé s an toan vé dién ap dat t6i 1,46.

Shbonaro
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Hinh 7. Dong khoi dong dong co
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Hinh 8. Céng sudt tiéu tan trén IGBT va diode

Hinh 9, 10 1a hinh anh hai thanh phén cua mach
cong suét bo bién tan ba pha trén phan mém thiét ké
mach, bao gf)m mach nghich luu va mach chinh luu
¢6 bao vé qua ap theo so dd nguyén 1y trén Hinh 4.
Hinh 13 trinh bay ghép ndi hoan chinh cac thanh phan
b6 bién tan st dung IC tich hgp FSBB30Ch60C trong
thuc nghiém dé diéu khién dong co xoay chiéu ba pha.

Hinh 9. Board mach céng suit FSBB30Ch60C

Khi ghép nbi thyc té Ic cong suit FSBB30CH60C
vo1 mach diéu khién duogc trinh bay trén Hinh 1. Mach
cong suit nghich luu hoat dong & dién ap cao, dé dam
bao an toan cho con ngudi trong van hanh thur nghi¢m
va nap phan mém, tic gia thiét ké vi diéu khién giao
tiép voi FSBB30CH60C thong qua ic cach ly quang
6N137.
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Bing 3. Két qud do dién dp I6n nhét trén IGBT

Khong tai 311 +2V
25 % 340 +2V
50 % 355 +2V
75 % 410 +2V
100 % 425 +3V
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Hinh 12. So d6 nguyén Iy mach cong suét chinh lwu va bio vé qud dp
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Béng 3 trinh bay két qua thyc nghiém do dién ap
trén IGBT khi van hanh dong co xoay chiéu ba pha
220V, 750W tuong tng v6i cac phu tai khac nhau. Két
qua thyc nghiém tuong dong véi két qua mo phong.

Hinh 13. B¢ nghich luu ba pha dwoc hoan thién va
vdn hanh thywc nghiém

Hinh 14. Thuc nghiém do dong dién 2 pha u, v
bang oscilloscope
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Hinh 15. Thuc nghiém (trdi) va mé phong (phdi)
dién dp 2 pha u, v trén dpng co xoay chiéu ba pha

Dong dién trén 2 pha khi diéu khién dong co ¢ tan
s6 dinh mirc dugc do bang oscilloscope trén Hinh 14.
Két qua thuc nghiém cho thay mach cong suat hoat
dong t6t, dong dién cap cho dong co c6 dang hinh sin
phu hop véi tai dong co dién xoay chiéu ba pha. Pién
ap trén 2 pha u, v do bang thyc nghiém va mo phong
thé hién trén Hinh 15, dién 4p 1a cc chudi song hai
bac cao khong c6 diém bat thuong véi gia tri 16n nhat
khi tai dinh muc 1a 425V.

5. Két luan

Bai béo d phan tich ciu tric IC cong suét tich hop
driver FSBB30CH60. Tir cac tham s6 cta IC tich hop
do nha san xuét cung cép, tic gia dd mo phong hoat
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dong van IGBT bang phan mém PSIM va thiét ké, ché
tao thanh cong bo nghich luu diéu khién dong co xoay
chiéu 3 pha roto 16ng soc.

Céc két qua mo phong va thuc nghiém cho thy bo
nghich luu ba pha hoat dong tot. Thiét bi do nhom tac
gia ché tao ¢6 uvu diém 1a don gian, c6 tinh mo, st
dung linh kién dién tir hién dai, d& dang trién khai ché
tao thuc nghiém trén dién rong cho muc dich nghién
ctru khoa hoc cling nhu ing dung thuong mai hda san
pham trong twong lai.
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