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TOM TAT 

Bai bao nay trinh bay mot cai tien cua biln tin may bien dp ngu6n-Z vl kha nang tang ap cao v^ 
dong dien ngo vao hoat dgng lien tuc. De giam gai dien ap xuat Men fren thanh cai DC, mgt 
mach phy khong ton hao gom mdt tu dien va hai diode dugc dua vao. Bai bao tap trung phan 
tich bien tan may bien ap ngu6n-Z cai bien va anh huong ciia dien khang tan ttong may bien ap. 
Cac ket qua li thuyet dugc kiem chiing tten phan mem mo phong PSIM va thuc nghiem tren m6 
hinh dilu khiln bing DSP TMS320F2812 tai dien ap mgt chilu ngo vao 100 V, 

Tir khoa: nghjch luu ngu6n-Z, nghich luu may bien ap ngu6n-Z, may bien ap, mach phu, gai 
di|n ap. 

1. MOf DAU 

Trong san xuat cong nghiep, cac bg bien tan nguon ap (voltage source inverters) [ 1 - 3 ] 
dugc sir dung rgng rai frong dieu khien dgng co dien xoay cMeu, bg luu dien (UPS), h? thong 
phSn phoi dien, xe dien... Tuy nhien bg bien tan tmyen thdng nhu chi trong Hinh 1 co mgt vai 
ban chi nhat dinh: 1) dien ap xoay chilu ngo ra khdng the lan ban dien ap ngudn mdt chieu 
cung c3p, hay noi each khac no cM the Men la bd biln tin giam ap; 2) hai khoa ddng ngat fren 
cung mgt nhanh (vi du Si va S4) khdng dugc ddng cung luc \ i khi do ngan mach ngudn ap mot 
cMeu se xay ra lam hu hdng thiet bi. Ddi vdi nhung ling dung, noi ma bg nghich lim phai dap 
ling dugc yeu clu tang ap va giam ap, tM mgt bg chuyen ddi dien mgt chi8u (DC-DC converter) 
phai dugc them vao phia truac bg nghich luu. Ket qua la se c6 hai giai doan chuyen ddi (DC-DC, 
DC-AC). Dilu nay lam tang Idch thuac, tang gia thanh. 
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Hinh 2. So dl khli ciia bo biln tin truyin thing sir dung bg tang ap mgt chieu. 

Ddi vai nhiing ngudn nang lugng moi, nang lugng tai tao nhu pin mat froi (PV), pin nhien 
lieu (fiiel cell)..., di?n ap ngd ra cua cac dang nang lugng nay la dien mdt chieu cd gia tri dien 
ap thap, khdng dn dinh phu thugc theo th6i gian, mdi tirudng lam viec. Su dung cac ngudn nang 
lugng tai tao nay de chuyen ddi thanh dien xoay chieu 220 V / 380 V, ddi hdi dien ap mdt cMeu 
trudc khi dua vao bg nghich luu phai cd gia tri ldn ban 310 Vdc (gia fri dien ap dinh cua 220 
Vac). Di?n ap mgt chieu cd gii tri ldn c6 thS thuc hi^n bang each mac ndi tiep cac tam pin dien 
ap thap vdi nhau, ddng nghia vdi so lugng pm phai nMeu, lap dat fren dien tich rdng lon. Dieu 
nay cM tMch hgp voi he thong cong suat ldn. Vdi nhung he thdng cdng suit nhd, de tao ra di?n 
xoay chieu 220 V/380 tu nguon dien ap thap, ngudi ta thuang dung: (1) may bien ap tan sd thip 
(50 Hz) de tang dign ap xoay chieu ngd ra [2]; (2) bg tang ap dien mdt chilu (DC-DC boost 
converter) [3]. 

Hinh 2 md phdng so do boat dgng cua bd biln tin tmyen thdng sii dung bd tang ap mdt 
cMeu. Dien ap mgt cMeu tir cac day pin sau khi qua b0 tang ap mdt chilu se dugc giii 6n dinh tai 
400 V. Dien ap nay sau do cung d p cho bg nghich luu de biln ddi thanh dien xoay chilu. Tuy 
nhien vdi he thdng nay tM mgt bg tang ap dc-dc dugc them vao pMa tnrdc bg biln tin. Kit qua 
la lam tang kich thudc, tang gia thanh, giam hieu suat cua toan he thdng. Hon nua, nd cung lam 
tang them cac thiet bi dieu khiln ddng ngSt (IGBT, MOSFET...) va mach dieu khiln dl dilu 
khien cac tMlt bi ddng ngat nay. 

De giai quyet cac van de ciia bg bien tan truyen thdng, bien tan ngudn-Z (Z-source inverter) 
[4] da dugc de xuat dau tien nam 2003 de hoan tiiien su chuyen ddi cdng suat cM mgt giai doan 
vdi kha nang vira tang ap vira giam ap. Mang ttd khang Z (Z- impedance network) vdi hai cudn 
cam va hai tu dien dugc dat vao giiia ngudn DC va clu nghich luu nhu chi trong Hinh 3. Nd cho 
phep hai khoa ban dan tten cimg mdt nhanh kich ddng ddng thai, ttang thai nay bi elm trong 
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Gidm gai dien dp trdn thanh cai DC va tSng fie so tdng ap trong biin tin may biSn ap ngu6n-Z 

bien tan thdng thudng vi xay ra hien tugng ngin mach pha hdrig linh Iden. Do vay biln tin 
ngu6n-Z boat dgng an toan ban. Nhu chi ttong Hinh 3, mang ngu6n-Z dugc ndi vao giiia ngudn 
ap va mach cau 3-pha bd biln tin. Nd bao gdm hai cudn cam, hai tu dien va mgt diode. Mang 
ngudn-Z nay ddng vai frd tang ap ddng thdi giiip Igc cac sdng hai cua bg ngudn. Ti sd giiia dien 
ap fren thanh cai DC, Vp^ va dien ap ngo vao V^c (tam ggi la he sd tang ap) dugc xac dinh [5]: 

V^, I-IT^/T \-2D 

frong dd To la khoang thdi gian ngan mach trong sudt chu ki ddng ngIt TvkD^ Tg/T la ti sd 
ngan mach frong moi chu ki. 

Cac nghien ciiu vl biln tin ngudn-Z thudng tap trung vao phan tich dilu khiln [5-7] va cac 
ling dung frong bd luu dien thdng minh (UPS) [8], dilu kMin ddng co [9], nang lugng mat trdi 
(PV) [10], pin nhien lieu (ftiel cell) [11] va nang lugng gid [12]. Ngoai ra nd cdn phat friln cac 
clu hinh cho bd chuyin doi xoay chilu AC-AC [13, 14]. Gan day, dl tang kha nang tang ap cho 
bd Men tan, may bien ap dugc th6m vao frong bien tan ngudn-Z, tam ggi la biln tin may biln ap 
ngudn-Z (frans-Z-source inverter) [15, 16]. Hinh 4 chi ra bg biln tin may biln ap ngudn-Z, vdi 
hai cugn cam dugc thay bang may bien ap cd ti sd ldn ban 1 va mdt ta dien. So vdi biln tin 
ngu6n-Z thdng thuang, bien tan may biln ap ngudn-Z tiet kiem dugc mdt tu di?n. Khi tang ti sd 
may bien ap, Men tan may biln ap ngudn-Z cd kha nang tang dien ap ngd ra rit cao, He sd tang 
ap frong bien tan may biln ap ngudn-Z [16] dugc tang len: 

(2) 
l - ( l + « ) ^ l-(l-l-n)Z) 

frong do n la ti sd vdng day cua may biln ap. Khi « = 1, bien tin may biln ap ngudn-Z phat ra 
Cling he so tang ap vdi bien tSn ngudn-Z. Khi « > 1, he sd tang ap ttong bien tan may biln ap 
ngudn-Z dugc tang cao. Tuy nhien, bien tan may bien ap ngudn-Z nay cd ddng dien ngudn hoat 
dgng khdng lien tyc (DCM) vdi bien do nhSp nho lon, anh hudng den chat lugng ciia bd ngudn. 
Do do mgt bd Igc dong ngudn gdm mdt cudn cam va mdt tu dien ddi kM phai sii dung dl Igc 
ddng ngudn phing ban va bao ve ngudn, dac biet khi ngudn la pin nhien lieu (Fuel Cell). Ngoai 
ra no ciing tao ra ddng cgng hudng liic khdi ddng va gai dien ap xuit hien tren thanh cai DC ldn 
cd the gay hu hdng cac tMet bi ttong mach. 

Do vay, bai bao nay cai tien nhiing van de xay ra ttong bien tan may bien ap ngudn-Z nham 
giam tac ddng cua gai dien ap (voltage spike) xuat hien fren thanh cai DC va tang kha nang tang 
ap vdi ti sd may bien ap gidng nhau. Ngoai ra, dong dien ngudn dugc cai tien boat ddng d che do 
ddng lien tuc (CCM). Bai bao tap tnmg vao phan tich bien tan may bien ap ngudn-Z cai bien va 
anh hudng ciia dien khang tan frong may bien ap. Cac ket qua ly thuyet se dugc kiem chiing trSn 
phin mem md phdng PSIM va thuc nghiem fren md hinh dilu khiln bing DSP TMS320F2812. 

Nghich Itru 3-pha 

Hmh 3. Bo bien tan ngudn-Z (Z-source inverter). 
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Hmh 4. Bo biln tin may biln ap ngu6n-Z (ttans-Z-source inverter). 

2. CAI TIE:N BIEN T A N MAY BIEN AP NGUON-Z 

Hinh 5 chi ra bien tin may biln ap ngudn-Z dugc cai bien de tang h& sd tang ap va tao ddng 
ngudn lien tuc. Nd sir dung hai tu di6n, mgt diode, mdt cudn cam va mgt may bien ap. So vdi 
cau hinb biln tin may biln ap ngudn-Z co ban frong hinh 4, cau hinh cai tiSn cM thern mdt cugn 
cam (Ls) va mgt tu dign (C^) dl cd ddng ngudn boat ddng d chi do lien tuc (CCM). Neu xet bien 
tin may biln ap ngudn-Z ca ban ho^t ddng vdi ddng ngudn phang hon thi phai su dung them 
mgt bg Igc ddng ngudn gdm mdt cudn cam va mgt tu di$n. Kit qua la cau hinh ca ban va cSu 
hinh cai tiln cd cung sd lugng cac linh kien. De don gian ttong phan tich mach, Hinh 5(b) md ta 
mach tuang duong cua so dd mach Hinh 5(a), ttong dd clu nghich luu ba pha dugc tuong duong 
nhu ngudn ddng va may biln ap hai cugn day dugc md hinh hda bdi mdt may bien ap ly tudng 
va dien cam tuong hd (Z,„). Gidng nhu bd bien tan ngudn-Z, bien tin may bien ap ngudn-Z cai 
bien ciing cd cac frang thai ngin mach (shoot-tMough states) ben canh sau frang thai tich cue va 
hai frang thai vecto khdng. Vi the nhiing frang thai boat dgng nay cd thi tuong ducmg thanh hai 
frang thai chinh: ngan mach va khdng ngin mach. Hinh 5(c) va (d) chi ra so do mach tuong 
duong ciia frang thai khong ngan mach v^ ngan mach. 

Trong frang thai khong ngan mach nhu cM frong Hinh 5(c), bg bien tan co sau frang thai 
tich cue va hai frang thai khdng. Trong sudt qua trinh nay, diode din dien. Ta ggi dien ap fren 
cac cugn so cap va thii cap ciia may bien ap lan lugt la Vu_„on va vi2_„on- Ta dugc: 

Vu_;,o„ + Vl2_„on = - Vc2 (3) 

VL3 = Vdc - Va - Vu_non (4) 

VW= Vci-Vu^non- (5) 

Trong fr^g thai ngin mach nhu chi ttong Hinh 5(d), bd biln tin bi ngin mach bdi khda 
ban dan fren va dudi ciia ciing mdt nhanh. Trong sudt qua trinh nay, diode khong din dien. Ta cd 
cac phuang trinh dien ap: 

Vu - Va (6) 

VL2 = nvu^nVa (7) 

VU=Vdc+Vc2. (8) 

Lap cac phuong ttinh dien ap tmng binh qua cac cugn day i ; , Lj, L3, va cho cac gia tri 
trung binh nay bing khong theo Ii thuyet can bang dien ap ciia cugn day, tii (3) den (8), ta dugc 

'\-{2 + n)D 

l - ( 2 + «)0 

(9) 
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Hinh 5. Bien tan may bien ap ngu6n-Z cai bien. (a) mach tong quat, (b) mach tuong duong 
(c) frang thai khong ngin m îch va (d) ttang thai ngin mach. 

Ty sd ngan mgch, D 

Hinh 6. So sanh he so tang ap ciia cac bien tan vdi ti so may bien ap bang 2. 

He sd tang ap cua bien tin may bien ap ngu6n-Z cai bien dugc tinh bdi: 

V^^ \-{l + n)D i_(2 + „)^ ' 
(10) 

So sanh (10) vdi (2), ta nhan thay rang bien tan may bien ap ngudn-Z cai bien su dung may 
bien ap cd li so nhd ban so vdi bien tan may bien ap ngudn-Z co ban de cung dat dugc he sd 
tang ap. Khi n>\, kha nang tang ap cua bien tan may bien ap ngudn-Z cai bien cao hon so vdi 
cac bien tan ngudn-Z tmyen thdng. Hinh 6 so sanh h? sd tang ap cua cac bien tin vdi ti sd may 
bien ap bang 2. Bang 1 dua ra mdt sd phuong trinh ca ban ciia ba bg bien tin ngudn-Z dugc de 
cap ttong bai bao nay. 
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11. So sanh dg lgi dien ap di^n dp giiia biSn tan may bien ap ngu6n-Z cai bien voi biSn tan 
ngu6n-Z ca ban khi n = 2. 
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3. GIAM GAI DIEN AP TRtN THANH CAI DC 

Gai di8n ap (voltage spike) xuat hign fren thanh c^i DC xay ra ttong qua ttinh chuyen m^ch 
giira cac frang tiiai ddng ngIt linh kien frong biln tin. Han chi gai dien ap tten thanh cai DC la 
han che dign ap dinh dat len cac khoa ban dan, tranh qua ap bao ve mach, tang tudi thg cua bien 
tan. Trong bien tan thong thudng, de ban che qua ap fren thanh cai DC, ngudi ta thudng dat mgt 
tu Igc cd gia tri lon. Tuy nMen frong bien tan ngudn-Z dieu nay khdng the thuc Men dugc do 
ttang thai ngan mach xuat Men ttong bien tan nguon-Z. 

Ddi vdi bien tan may bien ap ngudn-Z cai bien, viec xuat Men gai dien ap fren thanh cai DC 
la do dien khang tan (leakage inductance) frong may bien ap gay nen. Nhu cM frong hinh 5, dien 
ap fren thanh cai DC kM xet den anh hudng cua dien khang tan I„ dugc tinh bdi: 

rr rr r dl 

^ dt 
(11) 

di 
voi L^ — la dien ap dat len dien khang tan ciia may bien ap. Chinh thanh phan nay da tao ra gai 

dt 
qua ap tren thanh cai DC. 

Hinh 7 md phdng anh hudng didn khang tan ddi vdi su xuat hien cua gai dign ap. Thdng sd 
mo phdng cho biln tin may biln ap cai bien dugc liSt ke: L3 = 1 mH, Ci = Cj = 1000 pF, Lf = 
1,5 mH, Cf = 10 tiF va R = 50 tl'pha. Ti sd mdy biln ap la 2, dien cam hd tucmg phia so cap 
bing 0,737 mH. Tin sd ddng nglt: 10 kHz, dien ap ngudn bing 100 Vdc. Phuang phap dilu 
khien constant boost [5] dugc sii dung vdi he sd dilu chi do rgng xung M= 0,95. Vdi cac gia tri 
neu tten, tir (10) ta cd the tuih dugc dien ap tren thanh cai DC bing 342 V. Kit qua md phdng d 
hinh 7 chi ra ring, gia tii dien ap ti^n thanh cai da tang din 340 V (Hmh 7(a)) va 310 V (Hinh 
7(b)). Ro rang dien khang tan cang ldn da Iam giam he sd tang ap va lara xuat hien gai dien ap 
fren thanh cai DC. Gai dien ap nay co the lam hu hdng cac khda ban din, anh hudng din tudi thg 
ciia bien tan. Vi the viec giam dien khang tan trong may bien ap se giiip cai thien he sd tang ap 
va Ioai bd gai dien ap tten cac khda ban din. 
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Hmh 7. Ket qua mo phong anh hudng cua dien khang tan (Z,„) doi voi sy xuat hien cua gai dien ap 
tten thanh cai DC. (a) L„ = 0,1 jiH, va (b) L„ = 10 fiH. Cac dang song tii tren xuong: ap fren thanh cai DC, 

ap tten tu va ap pha ngo ra 

Trong may bien ap, dign khang tan phy thugc vao each quan day. De giam dien khang tan 
Lffden gia tri nhd nhat ta cd the sfr dyng phuang phap quan day chap ddi (bifilar) [17]. Tuy nMen 
neu sau khi thay ddi each quan day dien khang tan van Idn, ta cd th8 su dung mach phu 
(snubber) de tao dudng din lien tuc cua ddng dien qua dien khang tan trong qua frinh chuyin 
mach. Qua dd ban che dugc gai dien ap xuit hien tren thanh cai DC. Mach phu them vao phai 
dam bao bien tan may bien ap ngudn-Z cai bien boat ddng d frang thai ngan mach. Hinh 8 mo ta 
hai cau hmh mach phy dugc them vao de han che gai dien ap tren thanh cai DC. Trong hinh 8(a), 
mach phy RCD bao gdm mgt ty dien (Cs), mdt diode (A) va mgt dien frd {R^ de xa nang lugng 
tten tu. Do dac tinh nap va xa cua ty C, frong qua trinh chuyen frang thai boat ddng trong mach 
se lam ban che gai dien ap tren tharih cai DC. Khi mach chuyin frang thai boat ddng tir ngan 
mach sang khdng ngan mach, nang lugng liru trir frong dien khang tan L^ la (O.SLJ^) se chuyen 
sang tu dien Cj. Sau dd nang lugng fren ty C^ se dugc tieu tan fren R^. Khi dd dien ap fren thanh 
cai DC se la Va + Va, gia tri dien ap nay nhd ban rit nhieu so vdi gia fri dien ap chi trong (11). 
Ket qua la dien ap fren thanh cai DC da dugc ban che tai Va + Va-

Tuy nhien, mach phy RCD do cd chiia thanh phan tieu thy nang lugng la dien trd R^ nen se 
lam giam hieu suit ciia bien tin. Hinh 8(b) dua ra cau hinh cua mach phu khdng tdn hao CDD 
do khdng chiia phan tii tieu thy nang lugng. Nd bao gdm mdt tu dien (Cj) va hai diode {D,i va 
A J ) . Mgt cap mac noi tiep giiia Ĉ  va A J dugc ndi song song vdi cugn so cap cua may bien ap. 
Trong khi dd A2 'J'Jgc mac song song vdi hai ty dien ndi tiep C2 va Cj. Bdi vi ty dien Cj xa nang 
lugng frong qua trinh chuyen mach nen mach phy CDD giiip ban chi gai dien ap tten thanh cai 
DC. Thay vi nang lugng tren ty Ĉ  dugc tieu tan fren dien ttd R^ nhu ttong mach phy RCD, trong 
cau Mnh mach phy CDD nang lugng nay dugc chuyen sang tich luy tren may bien ap. Va dien 
ap tten thanh cai DC ciing dugc ban chi tai Va + V^. 
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Hmh 8. Sii dung mach phu dl han chi gai dien ap tten thanh cai DC. (a) Mach phy co tin hao RCD va 
(b) m^ch phy khong ton hao CDD. 

iP^if-^-^r^i 
i t = ^ B 

Hinh 9. Ket qua mo phdng khi sir dung mach phu khong ton hao CDD vdi dien khang tan La=\0 [iH. 
Dang song tu tten xuong dudi: ap tren thanh cai DC, dong qua tu Cs, ddng nguon, dong qua cugn sa cap, 

dong qua cuon thii cap va dong ngan mach qua thanh cai DC. 

Hinh 9 chi ra ket qua md phdng fren phan mem PSIM khi su dung mach phy khong tdn hao 
CDD vdi cac thdng sd md phdng nhu d hinh 7(b), L^ = 10 ^iH. Nhu chi frong Hinh 9, bing vi6c 
sii dung mach phy khdng tdn hao khi dien khang tan cua may biln ap cd gia tri ldn, gai dien ap 
fren thanh cai DC da giam dang ke so vdi tmdng hgp khdng su dung mach phu nhu Hinh 7(b). 

Ngoai ra cdn co mdt trudng hgp dac biet la "qua trinh qua do" (fransient) khi bit diu ddng 
mach dien. Do frong mach cd chiia thanh phan cugn cam va tu dien nen se tao ra ddng cgng 
hudng luc khdi dgng. Ddng ban dau nay cd the rit ldn (surge current) cd the danh hdng rn^ch 
dien. De ban che dong ban dau, ta cd the su dyng phuong phap khdi ddng mem (sofl:-start) bing 
each dat ti sd ngan mach bang 0 khi bat dau ddng dien va tang deu ti sd nay den gia tri mong 
mudn. 
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(a) (b) 
Htnh IL Ket qua thi nghidm bien tan may bien ap nguon-Z cai bien c6 su dung mach phu khong ton 

hao vai M^ 095 Dang song tii tten xudng duai: (a) ap ngudn, apttentu Cl, ap tten ty C2 va ap pha tren 
tai; (b) dong nguon, dong qua cuon thii cap, ddng qua cuon so cap va ap fren thanh cai DC. 

4. KET QUA THI NGHIEM 

De kiem chiing tinh nang ho^t ddng ciia bien tan may bien ap ngudn-Z cai bien, chiing tdi 
da xay dung mach thi nghiem vdi cac thdng sd gidng vdi mach md phdng nhu da het ke d phan 
3. Mdt may biln ap hai cugn day dugc sii dung de kiem tra anh hudng ciia dien khang tan vdi 
cac thdng sd: ti sd vong day bang 2, dien cam tuang hd do tir pMa so cap la 0,737 mH, dien 
khdng tan phia so cap dugc do bang each ngan mach hai dau day phia thii cap la 10 jiH. Hinh 10 
chi ra clu Mnh he thdng tM nghiem dua tten chip DSP TMS320F2812. Mgt m^ch phy khdng tdn 
hao CDD dugc tiiem vao vdi C, = 0,47 pF. 

Hinh 11 cM ra kit qua thi ngMem cua bien tan may bien ap ngudn-Z cai bien vaiM = 0,95 
va Vdc = 100 V. Tii Hinh U, ta nhan thiy ring ap tten tij C| va C2 dugc tang len lln lugt la 
250 V va 150 V tir 100 V di?n ap ngudn. Ap fren thanh cai DC ciing tang len 300 V va gai dien 
ap da dugc h ^ che. Cac gia tri dien ap ttong thi nghiem nay nhd hon mdt chiit so vdi ket qua 
md phdng la do ttong md phdng ta da bd qua dien ap roi fren diode, tren linh kien cdng suit va 
dien frd ndi ciia cuOn day. 
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Hmh 12. Kit qua thi nghiem biln tin may biln ap ngu6n-Z cai bien frong trudng hop khdng su dyng tang 
apiW=l,D = Ova Frfc= 330 V. D^ng song tii tren xudng duoi: ap nguln, apfrentuCl, dpttentyCZ va 

ap pha tten tai. 

Hinh 12 cM ra kit qua thi nghiem vdi bien tin may bien ap ngudn-Z hoat ddng d che do 
khdng tang ap gidng nhu biln tin thdng thudng khi M= 1 va D = 0. Dl phat ra ciing gia tri dien 
ap pha 110 V Meu dyng fren tai, nd can ngudn d p dien mgt chieu tuong iing 330 V. Tu cac ket 
qua md phdng va thi nghiem d fren, ta nhan thay ring biln tan may bien ap ngudn-Z cai bien cd 
he sl tang dp cao ban so vdi bien tan tmyen thdng. Ngoai ra ddng nguon hoat ddng li8n tyc nhu 
chi frong Hinh 9 va 11(b). Ngoai ra, gai dien ap trSn thanh cai DC da dugc ban che thanh cdng 
nhd sii dyng mach phu khdng tdn hao mac dii dien khang tan cua may bien ap cd gia tri ldn. 

5. KET LUAN 

Bai bao da trinh bay bien tan may bien ap ngudn-Z cai bien vdi cac dac tinh: kha nang tang 
ap cao va ddng dien ngd vao boat dgng lien tyc. De giam gai dien ap xuat hien tren thanh cai 
DC, mdt mach phu khdng tdn hao gdm mdt ty dien va hai diode dugc dua vao. Cac kit qua md 
phdng va tM nghiem da kiem chiing cac dac tinh cua bien tan may biln ap ngudn-Z cai bien. 
Bien tan nay cd the dugc iing dung ttong viec chuyen ddi nang lugng tai tao cd dien ap dau vao 
thdp nhu quang dien hay pin nhien lieu thanh dien dp xoay chieu tri sd cao. 

LM cdm ffn. Nghien ciiu nay dugc tai trg bdi Quy phat trien khoa hgc va cong nghe quoc gia 
(NAFOSTED) ttong di tai ma s6 103.99-2012 22 

TAI LIEU THAM KHAO 

Kerekes T,, Teodorescu R., Liserre M., Klumpner C , and Sumner M. - Evaluation of 
three-phase transformerless photovoltaic inverter topologies, IEEE Trans. Power Electron. 
24 (9)(2009) 2202-2211. 

Demomi H., Borne L. J., and Nayar C. - Design and Implementation of a Low Cost Sine 
Wave Mverter, in Proc. IEEE Mtemational Symposium on Mdustrial Electronics, ISIE '03, 
2003, pp. 280-285. 



Giam gai dign ap tren thanh cai DC va tdng he so tang ap trong bidn tin may bidn ap ngudn-Z 

3. Boutot T. and Chang L. - Development of a single-phase inverter for small wind turbines, 
in Proc. IEEE Electrical and Computer Engmeering Canadien Conf. (CCECE'98), Canada, 
1998, pp. 305-308. 

4. Peng F. Z. - Z-source mverter, IEEE Trans. Md. Appl. 39 (2) (2003) 504-510. 

5. Shen M., Wang J., Joseph A., Peng F Z., Tolbert L. M., and Adams D. J. - Constant 
boost conttol ofthe Z-source inverter to mmimize current ripple and voltage sfress, IEEE 
Trans. Md. Appl. 42 (3) (2006) 770-778. 

6. Nguyen M. K., Lim Y. C, and Cho G. B. - Switched-inductor quasi-Z-source inverter, 
lEEETrans. Power Electron. 26 (11) (2011) 3183-3191. 

7. EUabban O., Mierlo J. V., and Lataire P. - A DSP-based dual-loop peak DC-link voltage 
confrol sfrategy of the Z-source inverter, IEEE Trans. Power Electton. 27- (9) (2012) 
4088-4097. 

8. Zhou Z. J., Zhang X., Xu P., and Shen W. - Single phase umntermptible power supply 
based on Z-source inverter, IEEE Trans. Md. Elecfron. 55 (6) (2008) 2997-3004. 

9. Peng F. Z., Joseph A., Wang J., Shen M., Chen L., Pan Z., Rivera E. O., and Huang Y. -
Z-source inverter for motor drives, IEEE Trans. Power Electron. 20 (4) (2005) 857-863. 

10. Huang Y., Shen M., Peng F. Z., and Wang J. - Z-source inverter for residential 
photovoltaic systems, IEEE Trans. Power Elecfron. 21 (6) (2006) 1776-1782. 

11. Peng F. Z., Shen M., and Holland K. - Application of Z-source inverter for traction drive 
of fiiel cell-battery hybnd electric veMcIes, IEEE Trans. Power Electton. 22 (3) (2007) 
1054-1061. 

12. Supatti U., and Peng F. Z. - Z-source inverter with gnd connected for wind power system, 
in Proc. IEEE Energy Conversion Congress and Exposition, ECCE 2009, pp. 398-403. 

13. Nguyen M. K., Jung Y. G., and Lim Y. C. - Single-phase ac-ac converter based on quasi-
Z-source topology, IEEE Trans. Power Electron. 25 (8) (2010) 2200-2210. 

14. Nguyen M. K., Lim Y. C, and Kim Y. J. - A modified single-phase quasi-Z-source ac-ac 
converter, IEEE Trans. Power Electton. 27 (1) (2012) 201-210. 

15. Strzelecki R., Adamowicz M., Sfrzelecka N. and Bury W. - New type T-Source inverter, 
in Proc. IEEE Compatibility and Power Elecfromcs, CPE '09, 2009, pp. 191-195. 

16. Qian W., Peng F. Z., and Cha H. - Trans-Z-source inverters, IEEE Trans. Power Electton. 
26 (12) (2011) 3453-3463. 

17. Tesla N. - Coil for electto-magnets, US Patent No. 512,340, Jan. 1894. 



Nauvin Minh Khai va NNK 

REDUCING DC-LINK VOLTAGE SPIKE AND INCREASING VOLTAGE BOOST IN 
TRANS-Z-SOURCE INVERTER 
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'University of Technical Education Ho Chi Minh City, 1 Vo Van Ngan str., Thu Due dist.. 
Ho Chi Minh City 

^Ho Chi Minh City University ofTechnology, 268 Ly Thuong Kiet str. Distict 10, Ho Chi 
Minh City 

^University ofTechnology, 475A Dien Bien Phu str.. Binh Thanh dist.. Ho Chi Minh City 

*Email: khainm(a),hcmute.edu.vn 

TMs paper presents an improvement upon the trans-Z-source inverter with providing a 
Mgher boost voltage inversion capability and continuous input current. M order to reduce 
voltage spikes on DC link, a lossless snubber circuit with one capacitor and two diodes is added. 
This paper shows the operating principles and analysis of the improved inverter, and the effect 
of leakage inductance in the transformer. PSIM simulation results were shown. Also, a 
laboratory prototype was constinicted based on a DSP TMS320F2812 with 100 V dc input to 
verity the performance ofthe inverter. 

Keywords: Z-source inverter, ttans-Z-source inverter, transformer, snubber, voltage spike. 




