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bo bien ddi dien tu cong suat trong phong thi nghiem 
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TOM TAT: Bai bao nghien cdu cau true he thong 
dieu khien bg bien doi dien td cdng suit gom 4 
bd bien ddi- Bp chlnh luu cau mot pha, bg chlnh 
luu cau ba pha, bg nghjch luu mpt pha, bo nghich 
luu ba pha va phat tnen 4 mo hinh mo phdng 4 
bp bien doi dien td cong suit dya tren phan mem 
PSIM, Cac ket qua mo phdng the hien tinh chinh 
xac va hi^u qu i cua md hinh dupe xay dyng Cac 
ket qua nghien cuu cua bai bao la co sd cho viec 
trien khai che tao cac bg bien doi di^n td cdng suit 
trcng phdng thi nghiem phuc vg cong tac dao tao 
nguon nhan lyc nganh Ky thuat dieu khien va tu 
dgng hda. 

T L ; KHOA; Bg bien ddi, chinh luu mpt pha, chlnh 
luu ba pha, nghich luu mgt pha, nghich luu ba pha 

ABSTRACT: The paper investigates the structure 
of 3 system of electronic power inverter with 4 
converters single-phase bridge rectifier, three-
phase bridge rectifier, single-phase inverter, 
three-phase inverter and develop 4 simulation 
mgdels of 4 power electronic converters based 
on PSIM software. The simulation results show the 
accuracy and efficiency of the model being built. 
The research results of the paper are the basis for 
the deployment of manufacturing electronic power 
converters in laboratories for human resource 
training in control and automation technolggy. 

KEYWORDS; Converters, single-phase rectifiers, 
three-phase rectifiers, single-phase inverters, 
three-phase inverters 

LDATVANDE 
Cac bg bien ddi dien td edng suat sd dung rat phd 

bien trong cdng nghiep ndi ehung va trong nganh GTVT 
ndi rieng: bd bien doi AC/DC, DC/DC, DC/AC trong cie 
cau true, can true... van hanh tai cae cing bien, cac bd 
bien ddi AC/DC trong he thdng tau dien tren eao... 

Cac bd bien ddi dien td cdng suat cd thd' phan 
thanh hai loai: bd bien ddi dien td cdng suat dung eho 
tai mdt chieu, bd bien doi di&n td cdng suat dung cho 
t i l xoay chieu. 

6 eae trUdng dai hge d Viet Nam va tren the gidi 
eung cd mdt sd he thdng thUe hanh, thi nghiem cac bd 
bien ddi dien td cdng suit. Tuy nhien, eic he thdng nay 
khdng thyc su linh hoat, la cac he thdng kin, khdng the 
can thiep dugc phan mem dieu khien (firmviOre). Cac 
he thdng nay khdng dap dng duge yeu eau dao tao dae 
thu tai Trudng Dai hpc Hang hai Viet Nam. Oe ed the chu 
ddng edng nghe va cd the phye vy cho edng tac nghien 
cUu khoa hpc, thUe nghiem de cdng bd eac bai bao khoa 
hoc uy tin thi can thiet phl i xay dung he thdng thye 
nghiem dieu khien eac bd bien ddi dien tdcdng suat. 

Mdt sd he thdng bien doi dien td cdng suat da dugc 
nhdm tae gia nghien edu, ehe tao bUde dau va da cd mdt 
sdedng trinh edng bd [1-4], dd la cac he thdng nghich luu 
DC/AC, he thdng ehinh luu AC/DC, eac he thdng nay can 
duac tiep tuc ho trg dau tuva nghien cdu de hoan thien. 

Hien nay, d cac nude tien tien, nhieu cdng trinh 
nghien edu ve bd bien ddi dien td edng suat chinh lUu 
AC/DC [7,11,13] vabd nghjch luu [5,6,8,9,10,12,14], eic 
cdng trinh nay chu yeu nghien cdu phat trien cau true 
dieu khien. Bai b io tap trung xay dung md hinh md 
phdng cie bd bien doi dien td edng suit phye vy dao 
tao va nghien edu khoa hgc. Be ed co sd ehe tao thanh 
cdng he thdng dieu khien bdbien ddi dien tdcdng suat, 
cie t ie gia da tien hanh tinh toan md phdng de kiem 
nghiem tinh toan thiet ke, 

2. cAu TRUC VA TH6NG S6 CUA CAC B6 BÎ N 

Ddl DIEN TOTCONGSUAT 
2.1. Bo chinh lUu mot pha 
So dd cau true chinh luu cau mdt pha nhu Hinh 2.1. 

t^r, A'. 

2>T. ZA 1 

Hinh 2.1: Sa do mach chinh luu mot pha 
Thdng sd ky thuat eua bd ehinh luu eau mdt pha 

dupe dua ra trong Bdng 2.1. 
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Bing 2.1. Thdng sd'ky thuat cua bd chlnh luu mdt pha 

1 
STT 

1 

2 

3 

4 

5 

6 

7 

8 

Thong so 

Nguoncap 

Oien ap dinh mijc tai 

Cong suat tai 

Tan so dau vao 

Hieu suat 

Cong suat tai 

Dien ap ra 

Che do dieu khien 

Oonvi 

220V~240V 

300VDC 

0,5-2,2 kW 

47 - 63Hz 

92% 

2,2 kW 

0-31OV 

Theo pha 

2.2. Bo chinh lUu cau ba pha 

k "k -k 
H 2 > -

"rii ? 
Hinh 2.2: Sa do cau trOe ciu chlnh luu ba pha 

Bing 2.2. Thdng sdbd chinh luu ba pha 
STT 

1 

2 

3 

4 

5 

5 

7 

8 

Thong so 

Nguoncap 

Oien apdinh mClc 

Cong suat t^i 

Tan sd dau vao 

Hieu suat 

Cong suat t^i 

Dien ap ra 

Che do dieu khien 

Oonvi 

3P, 380V 

500V 

0,5-2,2 kW 

47--63Hz 

92% 

2,2kW 

0-519V 

Theo pha 

2.3. Bo nghjch lUu mot pha 

Hinh 2.3: Nguyen ly nghich luu ip cau mpt pha 
Bing 2.3. Thang sd'ky thuat tii va nguon cap mach 

nghich luu mpt pha 

STT 

1 

2 

3 

4 

5 

6 

7 

8 

Thong so 

Nguoncap 

Tan so dieu bien 

He so cong suat 

Tan so dau ra 

Hieu suat 

Cong suat tai 

Dienapra 

Che do dieu khien 

Oonvj 

IP, 310V 

10kHz 

0,85 

0-200H7 

92% 

2,2 kW 

0-220 VAC 

PWM 

Bd nghjch luu mdt pha duge thiet ke de van hanh 
trong phdng thi nghiem. Ngudn cap cho mach nghjch 
luu mdt pha lay td bd chinh lUu cau thyristor mdt pha. 
Cae thdng sd ky thuat ddoc trinh bay tren Bang 2.3. 

2.4. Bo nghjch lUu ba pha 

Hmh 2.4: Sa do nguyin ly mach nghich luu ba pha 
Bang 2.4. Thdng siky thuit eua bd nghich luu ba pha 

Stt 

1 

2 

3 

4 

5 

6 

7 

8 

Thong so 

Nguon cap 

He so cong suat 

Tan so dteu bien Icin nhat 

Tan so dau ra 

Hieu suit 

Cong suat tai 

Dien ap ra 

Che do dieu khien 

Dcmvj 

1P,S20VDC 

0,85 

10kHz 

0-200HZ 

90% 

2,2 kW 

0-380 VAC 

PWM, vector 

3. MO PHONG CAC B 6 BIEN D 6 | D I E N T C CONG SUAT 

Cae bd bien doi dien td cdng suat dUOc md phdng 
sd dung phan mem PSIM. PSIM do hang Pov*/ersim Ine 
sin xuat, la phan mem chuyen dyng cho thiet ke va md 
phdng dien td edng suat, dieu khien ddng co, md phdng 
cac he thong ddng lUe. PSIM la mdt phan mem de sd 
dung, giao dien don gian, than thien de thao t ie, tdc 
do md phdng nhanh. PSIM duge thiet ke de md phdng 
duge ea tin hieu tuong ty va tin hieu sd, kha nang phan 
tich dang sdng va phan tich nhiet tdt. PS!M la cdng cy 
md phdng manh me eho viec phan tieh eac bd bien doi 
dien td cdng suat, thiet ke vdng dieu khien hd va kin, 
phil hgp de md t l cic he thdng truyen dpng dien. 

Trong phan nay, eac t ie g i i tap trung thiet ke md 
phdng boat dpng eua 4 bd bien ddi dien td cdng suat; 
ehinh lUu mdt pha, ehinh luu ba pha, nghich luu mgt 
pha, nghich lUu ba pha tU dd kiem nghiem, danh gi i 
hoat ddng cua eie bd bien doi. Ket qu i md phdng se 
giup tinh toan, hieu ehinh tham sd eua cac linh kien 
trUde khi che tao thuc nghiem. 

3.1 . Mo phong bo chinh lUu mot pha 
3.1.1. Trddng hgp tai thuan trd goe dieu khien a-30° 
Oien cam mach loe L = 0,5uH, C ^ 200uF. 
Ket qu i md phdng duoe the hien tren Hinh 3.1a. 

De dang nhan thay ddng dien va dien I p qua van nam 
trong ngUdng eho phep. 

"N ^ i 

a) - Dae ti'nh dong. ap vdi a = 30' b}- Dae tfnh dong. ap vdi 0 = 90" 
Hinh 3.1: Dae tinh dong, ip trong trudng hop tii thuan trd 

3.1.2. Trudng hap tdl thudn trd goe dieu khien a = 90° 
Dien cam mach loe L = 0,5uH, C - 200uF. 
Ket qu i md phdng dugc the hien tren Hinh 3.1b. 
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De dang nhan thay ddng dien va dien ap qua van nam 
trong ngudng cho phep. 

3.1.3. Trudng hap tdi thuan trdgocdieu khien a = 0" 
Oien e lm mach loe L = 0,5uH, C = 200uF. 

V.___A_| 

a)- D$c tinh dong. ap vdia=0' b)- D^c tinh dong. ap vdi 0=120° 
Hinh 3.2: Oac tinh ddng ip trong trudng hpp til thuan tro 

Ket qu i md phdng dupe the hien tren Hinh 3.2a. 
Ddng dien ban dau cd gia tn rat Idn I = 183 A, tuy nhien 
gia tri nay van trong d i i lam viec cho phep eua van. 

3.1.4. Trudng hgp tdi thuan trdgocdieu khien a - 120° 
Bien cam mach loe L ^ 0,5uH, C ^ 200uF, Rvan ^ 0,5 
Ket qua md phdng dUOc the hien tren Hinh 3.2b. 

Vdi dieu kien xet den dien trd ndi cua van va dudng diy. 
Ddng dien ban dau cd gia tri rat Idn 1-293 A, gia tri nay 
van trong d i i lam viec eho phep cua van. 

3.2. Mo ph6ng bo chinh luXi cau ba pha 
3.2.1. Trudng hop tdi thudn trdgocdieu khien a-30° 
Bien elm mach Igc L - OuH, C = OuF. 
Ket qu i md phdng dugc the hien tren Hinh 3.3a. 

De dang nhan thay ddng dien va dien I p qua van nam 
trong ngUdng cho phep, dung vdi nhdng tinh toan. 

a)- D0C tinh dong, ap \/dia=30' b) - Dae tinh ddng, ap i/6ia=30° co loe LC 
Hinh 3.3: Die tinh ddng, ap trong trudng hpp til thuan trd 

Khi ket hpp mach loe LC x iy ra hien tUong qua ap 
dau ra trong mdt khoang thdi gian ngan, gia tn dien I p 
van trong dai cho phep {Hinh 3.3b). 

3.2.2. Trudng hap tai thuan trd goe dieu khien a ^ 90° 
Bien elm mach Ipc L^OuH, C = 200uF. 

Ket qu i md phdng dugc the hien tren Hinh 3.4a. 
De dang nhan thay ddng dien va dien ap qua van nam 
trong ngudng cho phep. 

• JVVV\AMA/>JVIAAAA/UVIAA/'J^^ W ^̂  ——~—_— 

a) - DSc tinh dong, ap vai a=90' b) - D0c tinh dong, ap vol co o=Cf 
CO IQC LC 

Hinh 3.4: Dae tinh ddng, ip 
3.2.3. TrUdng hgp tai thuan trd. gdc dieu khien a = 0° 
Bien e lm mach Igc L = 0,5mH, C ^ 330uF. 
Ket qua md phdng duac the hien tren Hinh 3.4b. 

Ddng dien ban dau ed gia tri rat Idn 1^40 A, tuy nhien gia 
tn nay van trong d i i lam viec cho phep eua van. 

Ket qu i md phdng dUOc the hien tren Hinh 3.4b. 
Vdl dieu kien xet den dien trd ndi cua van va dudng day. 
Ddng dien ban dau ed gia tri rat Idn I ̂  293 A, gia tri nay 
van trong d l i lam viec eho phep cua van. 
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3.3. Mo phdng bo nghjch lUu mot pha 

Hinh 3.5: Sa do mach mo phdng trin PSIM 
Tai nghjch lUu mdt pha cd tinh ehl't R-L Gil dinh 

r ing, cac van IGBT dupe dieu khien theo phuong phap 
PWM, ti sd dieu bien bang mdt. So do mach md phdng 
dugc xay dung tren phan mem PSIM dugc trinh bay tren 
Hinh 3.5. 

Md phdng trong trudng hgp dieu khien theo luat 
PWM vdi he sd dieu bien bing 1. Tai dang R-L vdi R = 160, 
L-32mH. Dien Ip ngudn 310V. Budc md phdng E-5(s). 

Hinh 3.6: Mo phdng ddng 
diin trong ehidd PMM 

Hinh 3.7: Ton thit khi dan 
trin phin tdlCBT va diot ndi 

Hinh 3.8: Ton thit chuyen mach Hinh 3.9: Dien ip trin van 
tren phan tdlGBT vi Slot ndi khi ed mach snubber 

Nhgn xet: Ket qua md phdng cho thay tinh chpn van 
cdng suat va eic phan td b io ve dat eae yeu cau de ra. 

3.4. Mo phong bo nghjch luu ba pha 

Tai nghich lUu ba pha ed tinh ehl't R-L, gia dinh rang 
eac van IGBT dugc dieu khien theo phuong phap PWM, ti 
sd dieu bien bang mot. So dd mach md phdng dUOe xay 
dung tren phan mem PSIM duoc trinh bay tren Hinh 3.10. 

Hinh 3.10: Sa do mach mo phong tren PSIM 
Md phdng trong trudng hop dieu khien theo luat 

PWM vdi he sd dieu bien bing 1. Tai dang R-L vdi R ^ 390, 
L=50mH. Bien ap ngudn 520V BUdc md phdng E-5(s). 

Hinh 3.11: Mo phong ddng dien Hinh 3.12: Ton thit khi dan 
trong che do PWM tren phan tulGBT va dlot ndi 
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Hinh 3.13: Ton that chuyen Hinh 3.14: Dien ip trin van 
mach trin phan td IGBT vi khi cd mach snubber 

dlot ndi 
Nhgn xet: Ket qua md phdng cho thay tinh chpn van 

cdng suat va cac phan td bao ve dat cie yeu cau de ra. 

4. KET LUAN 

Bai bao da nghien cdu, phan tieh eau true cua cic 
bg bien doi dien td edng suat co b in nhat phye vy thUc 
hanh thf nghiem cho sinh vien, hpc vien ehuyen nganh 
Ky thuat dieu khien va tU ddng hda de td dd tien hanh 
md phdng sddyng phan mem PSIM. 

Cie ket qua md phdng cua bai b io da phin anh 
dung boat ddng cua cie bd bien ddi la cO sd de trien 
khai budc che tao thye nghiem he thdng dieu khien bd 
bien ddi dien tdcdng suat. 

Ldfj c3m dn: Nghien edu nay duge tai tro bdi Bd 
GTVT trong khudn khd de tai nghien cdu khoa hpc va 
cdng nghe cap Bd, ma sd: DTI 94021. 
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