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ABSTRACT

This article presents a pulse width modulation method to control a T
configuration single-phase inverter (T-1F) when encountering an open
circuit fault in the T branch. Multi-level inverters are often widely used in
medium and large power conversion systems thanks to outstanding
advantages compared to conventional inverters. In addition to reducing
high voltage levels applied to components, multi-level inverters also have
the ability to reduce harmonic indexes to a lower level thanks to the pulse
width control method. Among the popular multi-level inverter
configurations such as cascade inverters and H-bridge inverters, T
configuration inverters are being researched with many advantages such as
harmonic reduction (THD) and common-mode voltage reduction ( CMV).
This article investigates the quality of voltage, current and loss harmonics
on semiconductor components of the T-1F inverter. The proposed pulse
width modulation method (T-Pr) is based on the opposing operating
principle of IGBT switches on the T-1F inverter. Analysis results will be
evaluated through simulation using MATLAB/SIMULINK software.
Simulation results of the proposed pulse width modulation method for the
T-1F inverter will be compared with conventional pulse width control
techniques. In addition, to evaluate the loss of the T-1F inverter, PLECS
software is used. Evaluation of the obtained results confirms the
advantages of the proposed T-Pr method on the T-1F inverter
configuration.
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TOM TAT

Bai bao nay trinh bay mot phuong phap diéu ché do rong xung dé dicu
khién bo nghich Iuu mot pha céu hinh T (T-1F) khi gap 15 hd mach ¢ nhanh
T. Bo nghich Iuu da bac thuong dugc st dung rong rai trong cac hé théng
bién d6i cong suit trung binh va 16n nho nhitng wu diém vuot trdi so véi
cac bo nghich luu thong thuong. Ngoai vi¢c giam muc dién ap cao dat lén
linh kién, bd nghich luu da bac con ¢ kha niang giam chi sé séng hai thap
hon nh& phuwong phép diéu khién do rong xung. Trong sé cic ciu hinh
nghich luu da bac phd bién nhu nghich lwu cascade va nghich luu NPC, bo
nghich lru cdu hinh T dang dwoc nghién ciru v6i nhidu vu diém nhu giam
song hai (THD) va giam dién ap common-mode (CMV). Bai bao nay khao
st cht luong song hai dién ap, dong dién va ton hao trén linh kién ban dan
ctia bo nghich luu T-1F. Phuong phép diéu ché d6 rong xung dugc dé xuit
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(T-Pr) dua vao nguyén 1y hoat dong ddi nghich cua cac khoa IGBT trén bd
nghich luu T-1F. Két qua phén tich s& duoc dénh gia thong qua md phong
bang phan mém MATLAB/SIMULINK. Két qua mo phong cta phuong
phap diéu ché do rong xung dé xuét cho bo nghich luu T-1F s& duoc so
sanh véi cac ky thuat diéu khién d6 rong xung théng thuong. Ngoai ra, Bé
danh gia t6n hao ctia bo nghich luu T-1F phian mém PLECS duoc st dung.
Danh gia két qua thu dugc khiang dinh wu diém cua phuong phap T-Pr dé
xudt trén cau hinh bo nghich luu T-1F.

Doi: https://doi.org/10.54644/jte.2025.1759

Copyright © JTE. This is an open access article distributed under the terms and conditions of the Creative Commons Attribution-NonCommercial 4.0
International License which permits unrestricted use, distribution, and reproduction in any medium for non-commercial purpose, provided the original work is
properly cited.

1. Gigi thiéu

Ngay nay, voi su phat trlen vuot bic cua cac ing dung sir dung nang luong dién thuc day viéc nghién
clru cac bo bién d6i cong suét ngay cang manh me. Bo bién d6i cong suit mot pha cau H 1a mot trong
nhimg cAu hinh bién d6i cong suét mot pha dugc nghién ctru va ing dung nhiéu cho cac hé thong cong
suit nho va trung binh [1]. Céu triic cau H dé ché tao ciing nhu dé dang diéu khién [2]. Tuy nhién, cau
hinh nay van con nhleu han ché cu thé nhu: dién ap dat 1én trén linh kién cao khi sir dung dién ap 16n s&
anh huong dén tudi cua linh kién, chit luong dién 4p ngd ra con thip. Pé giam d6 méo dang dién &p va
dong dién ngo ra, cing nhu giam dién ap dat trén linh kién, c4u hinh nghich luu da bac da dugc nghién
ctru va phat trién. O cac ng dung c6 dién 4p trung va cao ap, bd nghich luu da bac bac la mét lwa chon
phu hop do it gdy méo dang song hai [3]. Bo nghich luu da bac c6 thé hoat dong trong dai tan sd song
mang rong, nén dugc st dung 1 nhleu trong cac ung dung diéu khién dong co, bd ngudn dy phong, ngudn
két ndi ludi. Ngoai ra, xung tan sd cao & ngd ra cac bo nghich luu gop phan gy nhiéu dién tir (EMI)
dén moi truong xung quanh. Trong tmg dung truyén dong dién mot pha su ¢6 ho mach ¢ blen tan thuong
1am cho hé thong ngung hoat dong hoan toan. Viéc nghién ciru chan doan 13i ctia bién tan cha yéu tap
trung vao chan doan 16i mach ho [4], [5], [6], [7]. Nhin chung, c6 hai loai phuwong phap chan doéan 15i:
phuong phap dua trén dién ap va phuong phap dua trén dong dién. Phuong phap dua trén dong dién
thuong str dung cac phép do dong dién dau ra cua bién tan dé phat hién cac 16i ¢6 thé xay ra. Trong khi
do, phuong phap dya trén dién ap chan doan 15i bang cach truc tlep phat hién sy thay doi dién ap trén
CaC cong tic ban dan cua bién tin. Tuy nhién, qua trinh phat hién 16i van c6 toc do kha cham. Thuc té,
néu khong biét chinh xac qua trinh lam viéc vét 1y cia bién tan, kho c6 thé mong doi phuong phép trén
hiéu qua trong mot sb tng dung nhat dinh.
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Hinh 1. Cdu hinh bg nghich lieu mét pha (T-1F).

Bai bao nay phan tich phuong phap diéu khién bd nghich luu mot pha (T-1F) mo ta & Hinh 1 va dé
Xuét phuong phap diéu khién méi (Pr) du phong truong hop 16i ho mach ¢ nhanh T [8]. Két qua nghién
ctru duge kiém chung va danh gia qua md phong, ddng thoi so sanh véi 'phuong phap diéu khién théng
dung (T-W) [9] d¢é thy dugc uu diém ndi tréi cia phuong phap dé xuat khi tmg dung trén bd nghich
luu T-1F [10], [11], [12], [13], [14].

JTE, Volume 20, Issue 04S1(V), 11/2025 2


mailto:jte@hcmute.edu.vn
https://doi.org/10.54644/jte.2025.1759
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/

JT E TAP CHI KHOA HQC GIAO DUC KY THUAT
Truong Dai hoc Su pham K thuat Thanh phd H6 Chi Minh

HCMUTE Website: https:/jte.edu.vn
ISSN: 1859-1272 Email: jte@hcmute.edu.vn

2. Phén tich dién ap trén by nghich luu T-1F

Do nhéanh T ctia bd nghich luu chira 2 cip khoa Sa, Sp nén 6 thé xuat hién toi da 4 trang thai 1am
viéc. Ngoai trir trang théi (SaSp = 10) gdy ra ngan mach nguon DC nén khong dugc st dung, céc trang
thai con lai cta cap khoa SaSp gdom (11, 01 va 00) dugc mo ta trén Hinh 2.

J."' Sa Lt Sa Lt S
Va2 - Sb S’a J Ve | - Sb & Vo2 - Sb & E
<H L A A : A
+ + +
Vdc/ZT_ S’b Vdch:I'-_ S’b Vdc/ZT_ S’ bjg
0 0 0
() (b) (c)

Hinh 2. Trang thdi hoat déng ciia mét nhanh bé nghich luu T-1F.
Trong do: Us. , Ug , Ug., Ug, la cac dién ap trén cac khoa twong ting Sa, Sb, S’a, Sb.
Hinh 2a mo t4 trang thai (11): Sa = Sp = 1 thu dugc phuong trinh dién 4p nhu sau:

Usa =0, US'a = lVdc
2 1)

Ush =0, US'h :Vdc

Vao =V

Hinh 2b mo ta trang thai (01): Sa =0, Sp = 1 thu dugc phuong trinh dién ap nhu sau:

Usa = lVdc’ US'a =0
2 @
Usb =0, US'h = %Vdc
1
Vao ZEVdc
Hinh 2¢ m6 ta trang thai (00): S; = 0, Sp = 0 thu dugc phuong trinh dién ap nhu sau:
Us, =V, Ug. =0
1 @)
Usb ZE dc’US'b =0
V, =0
Trén Hinh 1 phan tich dién 4p dau ra bo nghich luu T-1F, thu dugc phuong trinh dién ap:
1
Vao =S + Sb)EVdc
(4)

Voo =[(0-8.)+ - 5,)]5 Ve

Vi Vi, 1a dién ap ngudn DC va S, Sp, Se, Sa 1an luot 14 cac trang thai dong ngét cac khoa IGBT (S,,
Sb, Sc, Su).

Céc khoa IGBT ¢ bo nghich Ivu T-1F hoat dong twong ty nhu & bd nghich luu cdu H theo phuong
thire dong ngit dbi nghich nhu sau:
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S, =—S, ()
Pidukién: 0 < S, <5 <1va0 <S5 <S,<1
bién ap tai:
1
Vt = (Sa + Sb + Sc + Sd )Evdc _Vdc (6)

Quan hé giira dién ap ngd ra (Vi) va céc trang thai cac khoa IGBT duoc thé hién & Bang 1.

Bang 1. Quan hé gitra dién ap ngo ra Vi va cdc trang thai cac khoa IGBT.

()]
51
wn
<2
wn
151
wn
o

Trang thai Vi

1 Vdc

-Ver2

-Ver2

o|lo|o|lr|lo|lo|r|oO|r

o|lr|o|lr|rRr|O|rR|RL|F

o|lo|o|lo|lo|r|o|kr |k

o|lo|lr|lo|lr|r|R|RL|kF
o

2
3
4
5
6
7
8
9

- Vdc

O Bang 1 thé hién 9 trang thai nhung chi thu dugc 4 mirc dién ap 1an lugt 1a (V. , V2.0, Vaess
Vee)
3. Phuong phap diéu khién cho b nghich lru mét pha T-1F va phwong phap dé xuat
3.1. Phwong phdp diéu khién bién dé séng mang thong dung (T-W)

o L L 1
0.055 0.06 0.065 0.07 0.075

Hinh 3. Biéu do séng diéu khién va xung kich theo phiwong phdap T-W.
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Phuong phap diéu ché bién d¢ song mang (T-W) thuong dung cho bo nghich luu T vi ¢6 thé dé thuc
hién. Do nghich luu (T-1F) la mét trong cac dang nghich luu da bac tao nén 4 mirc dién ap khac nhau,
c6 thé st dung 4 sdng mang (dang tam giac nhu Hinh 3 dé diéu khién day goi la phuong phap dleu ché
bién d6 song mang. Vi du, néu phuwong phap T-W sir dung 5 trang théi (1, 3, 6, 8, 9) & Bang 1 thi t6 hop
4 séng mang cuing pha s& duoc chon theo diéu kién: 4>V, , >3>V,_ , >2>V_.>1>V,_, >0

Phuong trinh ap diéu khién ciia phuong phap T-W dugc thiét 1ap theo chi sé diéu ché (m) nhu sau:

m—V—m 7
v, (7)
V_sin@ V..
\, =24 =2(1+-""sind
&% V, /2 ( V,, ) ®)
V, =2(1+msin o) 9)

3.2. Phwong phdp diéu ché dj rong xung dé xudt (T-Pr)

Phuong phap diéu khién T-Pr cho bo nghich luu cdu hinh T-1F s& sir dung céc trang thai (1, 5, 9)
trong Bang 1 dugc sir dung.

2 y; Vdk
1
Vcar2
0 t
b 1 Sa, Sc
oL t
1 | Sb, Sd
ol ‘ ] ot
0 I U
-Vdc I || " - 7 t
0.055 0.06 0.065 0.07 0.075

Hinh 4. Gian d6 séng diéu khién va xung Kich phwong phép T-Pr.

Viéc sur dung 3 trang thai trén s€ tao ra 3 muc dién ap (-Vae, 0, +Vec) 6 ngd ra bo nghich luu T-1F.
Hinh 4 thé hién gian d6 song diéu khién va xung kich phuong phap T-Pr. Ap di€u khién dugc thiét lap
theo chi so diéu ché bién d6 (m) theo phuong trinh (7).

3.3. Li hé' mach ¢ nhanh T

Trong c4u hinh bo nghich luu T-1F gid su c6 1 trong 8 khoa (Sa, Sp, Sc, S, S’a, S’v, S, S’a) gap su
b hé mach thi quan h¢ gitra trang thai 16i va dién 4p ra ctia by nghich luu T véi phuong phép diéu khién
T-Pr s& duoc thé hién & Bang 2.

_ Tu Bang 2 d& nhan ra véi ciu hinh bd nghich Iuu T-1F tht ca trang thai ho' mach trén 1 khoa IGBT
déu cho ra 3 mirc dién ap (V¢>0, V=0, Vi<0)
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Bang 2. Quan hé giita trang thdi 16i va dién dp ra cia bé nghich luu T-1F.

Trang thai

Sa

wn
=3

]
o

w0
o

@
o

wn
aQ

@
al

Vi

Normal

Vdc

0

'Vdc

Erro 1

FSa

Ve

FSa

FSa

Erro 2

o|lr|rRr|Oo|lrRr|Rr|O|RLr]|F

Erro 3

FSb

FSh

oO|oOo|(Fr,|O|O|FR,|O|O|FL,|O| O

FSh

Erro 4

FS'b

FS'hb

FS'hb

oO|Oo|r,r|O|O|FP,P|O|O|FRP|O|OC|FPL,|OC|O|F

Erro 5

FSc

FSc

Rrlo|lr|lRr|lo|lr|rR|Oo|lR|RrR|Oo|rR|FR|Oo|R|RL,]|O

FSc

1

Erro 6

FS'c

FS'c

FS'c

o|lr|r|lo|lRr|r|lo|lr|rR|lo|lr|FRr|O|lR|R|O|FRr|FR|O|R|F

Erro 7

0

FSd

FSd

o|o({r,r|O|O|R,|O|O|F,|O|O|FR|O|O|FR,P|O|O|R,|O|O|FL,|O| O

FSd

1

Erro 8

1

FS'd

1

FS'd

o|lo|rpr|O|O|RP|O|O|(FrRP|O|O|RP|O|O|FR,|O|OC|(RL,|OC|OC|F

RlrRr|lo|lr|Rr|lo|lrR|R|lOo|lRr|FR|O|R|RLR|O|FR]|F

o|lr|r|o|lRr|rRr|lOo|lrRr|R|O|lRr|R|O|FR|R

Pl O|lO|lR,|O|O|(FR,|O|O|FL,|O

oO|OoO|R,r|O|OC|F,|O|O|F

1
1
0
1
1

0

FS'd

-Ver2

Xem xét cac truong hop khi khoa IGBT bi 16i hé mach (FSb) (mau do) nhu Hinh 5 nhén th{iy mach
hoat dong & cac mirc di¢n ap Ve, Va2, -Vac, -V dan dén khong c6 trang thai OV va chi chuyén mach
ttr Ve sang -V VA -Vac Sang Ve 1am tang dién ap dat trén linh kién con lai.

(b)
Hinh 5. Trang thai mach hoat dong khi khéa Sy 16i hé mach, (a) V>0, (b) V=0, (c) Vi<O.

©
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~ Truong hop ca 2 khoa IGBT cua nhanh T déu 16i ho mach ciing dugce xem xét va danh gia & phan
két qua moé phong trong phan 4.

4. Két qua mo phéng
4.1. M0 phong bé nghich luu T-1F

[Vak] 1—PS1
S1
w_,_b 2—Pp|S2 &I c,a-l]} .I'J}S’d 1 A » < [Vab]
S2 Vel So ?:_1
carrier1 N
PWM control 13 = 2T (3 .
> ok
carrier . S'c Su
3 -'Ac;:- S’ c .
s S
0
2 g 5
Nguon DC
B{ IGBT ciiu hinh T-1F Tai RL
(@

1T+

Cl =

) vde 1

oD

C2=

>

: ;bwt}x «Dif 5

Heat Sink
(b)
Hinh 6. Bé nghich luu T-1F dwoc mé phong trén phan mém (a) MATLAB/SIMULINK, (b) PLECS.

B6 nghich luu T-1F nhu Hinh 6 dugc mé phong bang phan mém, PLECS 4.1, linh kién IGBT
IKP20N60H3 dugc sir dung trong cac phan tich ton hao. Thong sO md phong trén phan mém
MATLAB/SIMULINK va PLECS str dung ¢ Bang 3.

Bang 3. Thong sé mé phong.

Tén dai luwong Ky hiéu Gia tri
Dién ap ngudn DC Ve 300V
bién tro tai R 40 Q
bién cam tai L 20 mH
Tén sb song mang fc 5 KHz
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4.2. CAc tiéu chi danh gia
Do méo dang song hai dién ap (THDuU)

THDuU = kz; : (10)
Ul
Do méo dang hai dong dién (THDI)
Pk 11
THD, =+ )
I Il

Vi Uy, I 1a tri hi¢u dung dién ap va dong dién song hai bac k.
Uy, 1 14 tri hiéu dung dién ap va dong dién bai co ban
Tén hao duge xéac 1ap boi cong thirc:

0+T

P, = fsw% [ (Eon+Eof f)dt (12)

0+

4.3. Két qud mé phong 16i hé mach nhanh T (1 IGBT)

I

(A) 0.46 0.48 0.5 0.52 0.54 0.56 ( ) . . X .

3 -\ f\ f\ ; . . i] ’

o / \ / \ / \ /B R I \ / \ / | / i / /

L\ \/ \/ \/ \/ \WARRIONE | ‘ ©

0.44 046 048 0.5 0.52 0.54 0.56 0.44 0.46 048 0.5 0.52 0.54 0.56
@ (b)

Hinh 7. Két qud mé phong 16i hé mach nhéanh T (1 IGBT) véi m=0.8, (a) hé mach & 0.5s phirong phdp T-W, (b)
ho mach ¢ 0.5s phwong phap T-Pr.

Két qua mo phong tai Hinh 7 cho thiy 16i ho mach nhanh T (1 IGBT) véi chi sb diéu ché (m = 0.8)
c6 sy khac biét vé dang song dién ap ngd ra giita hai phuong phap diéu khién. Phuong phap T-W cho
ra dang séng c6 cac mirc dién ap 1an luot 14 (Ve => Va2 => 0 => -Ve2) con phuong phap T-Pr cho ra
dang song c6 mirc dién ap (Ve => 0 => ez => -Ve).

( (%

300 ; T 300

150 | 150

0 0

=150 | 150

© 30c

A) 046 0.48 05 052 054 056 @) 046 0.48 05 052 054

6 of . .

3 3

N /NN /N A o T  NNA N A A -

NIV IV VRV VARV IV VvV V V VvV V

% ® ' ®

044 046 048 0.3 052 054 0.56 0 0.46 048 03 o052 0.54 0.56
(@) (b)

Hinh 8. Két qua mé phong 16i ho: mach nhanh T (1 IGBT) véi m= 0.2, (a) hé mach & 0.5s phicong phdp T-W, (b)
ho mach ¢ 0.5s phwong phap T-Pr.
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Hinh 8 cho thiy 18i hd mach nhanh T (1 IGBT) v6i chi s6 diéu ché (m = 0.4) c6 su khac biét rd rét
vé dang song dién ap ngd ra giira hai phuong phap diéu khién. Cu thé & phuong phap T-W chi cho ra
bién d6 dién ap 6 mic (Vaez=>0=>-Vye) 6 ché dd hoat dong binh thudng va bi méo dang 16m khi gap
16i ho mach, phuong phap T-W cho ra dang séng dong dién khong sin. Phuong phép T-Pr cho ra dang
song c6 muc dién ap (Vac=> Va2 => 0 => -Ve2) va dang song dong dién van gitt duoc trang thai hinh
Sin.

Phan tich bién d¢ dién 4p ngo ra cua bd nghich luu T-1F & Hinh 8 cho théy & 161 hé mach nhanh T
(1 IGBT) sir dung phuong phép T-Pr dam bao dugc bién do dién ap 16n nhat Vggz dén -Vaez d6 1a loi
thé cta phuong phap T-Pr so voi phuong phao T-W.

300 2821 2846

——T-W T-Pr

2419

194 4 194.6

553
36.6

0.1 02 0.3 04 05 0.6 0.7 08 09 1
Chi 56 ditu ché m
Hinh 9. Két qua phan tich THDu% 16i hé mach nhanh T (1 IGBT).

Két qua phan tich THDu% ¢ trudng hop 16i hd mach xay ra & 1 IGBT trén nhanh T thé hién & Hinh
9. O b nghich Iuu T-1F truong hop hé mach 1 IGBT v6i phuong phép dieu khien T-W c6 chat lugng
THDu?% t6t hon phuong phap T-Pr. Cu thé ¢ chi s6 diéu ché thap m = 0.2 phuong phap T-W c6 THDu
= 169%, phuong phép T-Pr c6 THDu = 282.1%. O chi s dieu che cao m = 0.8 phuong phap T-W c6
THDu = 60.2%, phuong phap T-Pr c6 THDu = 90%. C6 the thay ¢ chi so di€u che cao sy chénh 1¢éch ve
chat lugng THDu% cta hai phuong phap diéu khién la khong dang keé.

4.4. Két qud mé phéng 16i hé mach nhdanh T (2 IGBT)

T
>
>
>
.
>
>

44 0.46 048 0.5 0.52 0.54 0.56 A
@) (b)

Hinh 10. Két quda mé phéng 16i hé mach nhanh T (2 IGBT) véi m=0.8, (a) hé mach 6 0.5s phwong phdp T-W,
(b) ho mach o 0.5s phuong phap T-Pr.

Tuong tu két qua mé phong tai Hinh 10 16i ho mach nhanh T (2 IGBT) véi chi s6 diéu ché (m=0.8)
van c6 sy khac biét vé dang song dién ap ngd ra giita hai phuong phép diéu khién. Phuong phap T-W
cho ra dang séng c6 cac mirc dién ap 1an luot 13 (Vg => 0 => -Vye) mic khic phuong phap T-Pr cho ra
dang song c6 murc dién ap (Vac => 0 => Vo2 => -Vae2). Do dang séng ngd ra cua hai phuong phap khac
nhau nén do méo dang hai dong dién (THDuU%) cua hai phuong phap cling c6 sy khac nhau.

JTE, Volume 20, Issue 04S1(V), 11/2025 9


mailto:jte@hcmute.edu.vn

JTE

HCMIUTE
ISSN: 1859-1272

TAP CHI KHOA HQC GIAO DUC KY THUAT
Truong Pai hoc Su pham K§ thuat Thanh phé H6 Chi Minh
Website: https:/jte.edu.vn

Email: jte@hcmute.edu.vn

(% 4%
300}~ T T T T T 7 300
150[- 1 150
-150| B -150]
_301 L I L © -300 &
) 046 0.48 05 0.52 0.54 0.56 ) 046 048 05 052 0.54 0.56
of . . 4 - - T T T
3 | 2 B
o . . \_ N 0 J vAvAvA
NIV RV , 2 |
% ) 4 ! H ; ; ; (s)
0.44 0.46 048 0.5 0.52 0.54 0.56 044 046 048 0.5 052 0.54 0.56
(@) (b)

Hinh 11. Két qua mé phong 16i hé mach nhanh T (2 IGBT) véi m = 0.4, (a) hé mach & 0.5s phieong phép T-W,
(b) ho mach o 0.5s phwong phap T-Pr.

O chi s6 diéu ché thap (m=0.4) nhu Hinh 11 két qua mé phong 16i hd mach nhanh T (2 IGBT) ¢6 su
khac biét rat rd vé dang song dién p ngd ra giita hai phuong phap diéu khién. Phuong phap T-W gan
nhu khong c6 dién ap va dong dién ngo ra, con phuong phap T-Pr cho ra dang song c6 mirc dién ap (Vac
=> 0 => Vger2 => -Vae2) dam bao dugce gia tri dién ap, dong dién cho tai hoat dong.
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4000 3840 =—o=T-W —o=T-Pr
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=

=]

& 2000
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2635 )
300 1791 1751 1544 1392 1957 1804 05 1651105 oy, 774 711

549

0
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Chi s6 diéu ché m
Hinh 12. Két qua phdn tich THDU% 16i hé mach nhéanh T (2 IGBT).

Két qua phan tich THDu% & trudng hop 16i hd mach xay ra ¢ 2 IGBT trén nhanh T thé hién & Hinh
12. O b nghich Ivu T-1F truong hgp hé mach 2 IGBT véi phuong phap diéu khién T-W c6 chat lugng
THDu% tt hon phuong phap T-Pr. Cu thé ¢ chi sb diéu ché m = 0.8 phuong phap T-W c¢d THDu =
110.2%, phuong phap T-Pr c6 THDu = 126.5%. Déang chl y ¢ truong hop hd mach 2 IGBT trén cu
hinh b nghich Iuu T-1F thi phuong phép diéu khién T-W cho ra dién ap rat nho nén viéc so sanh
THDu% chi xem xét & chi s6 diéu ché m > 5.

14
127

—+—Erro 2IGBT ——Nomnal

12

10

02 04 0.6 0s 1
Chi 56 didu ché m
Hinh 13. Két qua phdn tich ton hao nhiét khi sit dung phwong phdp T Pr gdp 16i hé mach nhanh T (Erro 2
IGBT) so vai trang thai hoat dong binh thuwong (Normal).
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O Hinh 13 phan tich tong ton hao déng ngat va ton hao dan dién trén linh kién IGBT voi phuong
phap T-Pr trén cu hinh bd nghich luu mét pha T. C6 thé thay rd véi phuong phap T-Pr dé xuat khi hoat
dong binh thuong (Normal) tong t6n hao cao hon so voi su ¢d hd mach 2 IGBT ¢ nhanh T (Erro 2
IGBT). Diéu nay do s luong hoat dong cta IGBT & trang thai hé mach it hon so véi trang thai hoat
dong binh thuong cia mach T. Viée tdn hao it va dam bao duoc chat lugng dién &p, dong dién ngo ra la
loi thé ctia phuong phap T-Pr dugc dé xuét.

5. Két luan

Bai béo nay gi6i thiéu phuong phép diéu khién T-Pr méi cho nghich lwu T-1F nhim khao sat d¢ tin
cdy ctia cau hinh bd nghich luu mét pha T-1F khi gap su ¢b ho mach 2 IGBT xay ra & nhanh T. Nguyén
ly hoat dong va ly thuyet phuong phap diéu ché song mang T-Pr da duoc trinh bay. Chat luong ngd ra
ctia phuong phap T-Pr d& xuét duoc danh gia qua chi sé méo dang song hai ap va dong dién ngd ra theo
chi s6 diéu ché bién do (m). Két qua cho thiy cdu hinh T-1F véi phuong phap T-Pr dam bao dugc bién
d6 dién ap va dong dién ngd ra cho tai & chi s6 diéu ché tir thap (m = 0.2) dén cao (m = 0.8), trong khi
phuong phap T-W thong thuong chi hoat dong dugc ¢ chi sé didu ché cao (m > 0.5). Mic du d6 méo
dang song hai 4p va dong dién ting 1én so voi ché do hoat dong binh thuong, phuong phap T-Pr van duy
tri dugc dang dién ap va dong dién gén nhu sin. Viéc duy tri trang thai hoat dong ctia bo nghich luu mot
pha khi gip su ¢ hé mach 14 wu diém nbi bat cua phuwong phap T-Pr, can duoc nghién ciru va phat trién
thém. Phuong phéap nay khong chi giup cai thién d¢ tin cdy cua hé théng ma con mo ra huéng di moi
trong viéc tmg dung cac phuong phap diéu khién tién tién cho cac bd nghich luu. Diéu nay dac biét quan
trong trong bdi canh nhu ciu sir dung cac thiét bi dién tir ngay cang ting cao va yéu cau vé do 6n dinh
va hiéu suit ciia cac hé théng dién ngay cang nang cao.

Loi cam on

Chung toi xin giri 10 tri an sau sic dén Ban bién tap Tap chi Khoa hoc Giao duc K§ Thuat - Truong
Dai hoc Su pham K§ thut Thanh ph HO Chi Minh, da hé tro va tao diéu kién dé nghién ciru ndy dugc
thue hién va cong bo. Su déng gop quy bau cua quy vi la ngudn dong vién 16n gitp chung toi hoan thanh
cong trinh nghién ciru nay mot cach tot nhat.
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