[ Downloaded from jiaeee.com on 2026-06-10 ]

[ DOR: 20.1001.1.26765810.1397.15.3.10.2 ]

A &g oo Juaio a5 ygiul (P05 dgne Iy v LSl SO
395 Loy gl yi (g Sl 998

f),.;‘_g,;m KT SRR WO *OL,,.nIJ.éLg o,.bJT ‘sualfgo ey Sloew
b‘)T o&mlo - QM uLQ...aDu 9 r:j.l.c wu.)).' 9 w) J}‘s_ u)dﬂ—d).' G...:;.\...e(o 05; —..\....J)| LSA-AJL»-MJ)lS 4.._‘>9.a] u....s‘é —\
olpl = e, — ol
sajad_mehrbakhsh@yahoo.com

Olpl = sy = (DLS oBisls - (28 0aSiils — 5y (gwaigeo 09,5 — Lokiw! =Y
alfred@quilan.ac.ir

Olpl = iy = LS oSl — 15 0uSiisls = 5 cikige 09,5 — Lokl ¥

mohtavipour@aquilan.ac.ir

038 FYL (205l bloay WSd & ouds fate Sillggid (sl (515 39lesgiundlficyans Sy jou! Uites [oduS
azgi 390 it 3l it )97 lo s ghunil i j9ud> by (o3 et &1 Coundd (5,510 320 ot 9 i iy 3 (MBS 9 Sz sS 03Il el
3 Jipled iyl JlSle 13 ZVS) jho §Wy j0 (Fiuals oS b wilg oo bylpd o) Gl (Giunls Gl wilaxs,5 8
Sy dlio cpl 50 plod HuSlo < 0a 53 Blusl 4 (oliwd Gl g JBla> g ol Gl Jigels g (o9, pC
ogde .l ouds 4id ) 1,3 Jlaide bz b 5Ly (95, uals 4 o Juae s ;iU 5 60, hos Jauol (T 50 aSiouds
Gl JB dgme )5 buwgi (639,9 jWg Cundd g yho JWg 50 (Fiauls 3l eoliiwl b o >yl i lodily ol
il o led 50 ol ol 5 (T 0311 50 Sgutr el ygil (B3l SiulEl 1 ogMe oF L (FjualS uils 3wl aidly
5 Sl alols guls ol o dualio ouid 351 Loty yaiakii j eiloysimdl i (9 ;508 Gl LS Lo b o Slgiuiny
ol golositay Joro 53 p 5 (FiolS Lulyl g 55900 8 Ko S92

o 5y 5 3alS 7y B3l 1S o ko 5Ly 4395l ppianl 90 9l s Saa Wb o 2 0oy 1 5uhalS” lodS

VYRS A5 allie Jlwy gu,b

VWRE VY e b pice by g yb

VWA N8 e by gu b

ool 2L 3,1 155 1 ghno (gosiums g3 o

(553 Sl ~ S olSils — g5 o0l A yaglS ~u i ol 1 geans (Gokany g8 (LS

@gtoz [1e4-E°ON -ST'JOA - S133UIBUT S21U0JII8|T PUR [EILIIO3[T JO UOIRID0SSY UBIUEI] JO [euInop

SNV 520l - e 05lo — o 3y Jluw — (] 2 SCig Sl g (3 2 (quwokigeo (ol Alomo



https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.3.10.2
https://jiaeee.com/article-1-701-fa.html

[ Downloaded from jiaeee.com on 2026-06-10 ]

[ DOR: 20.1001.1.26765810.1397.15.3.10.2 ]

ol JelS Gis el gl S it w5y cois (Y

S ls polad gl p 5 (FilS ST 5l eslial (Y
ooy yo 1y 5y il aST ) oaisasl )l 5 el (goloaing
1 pess O 3l BaddS 5ol (o9 9 gel>

PV &5l3=) 599,9 5y Coomw jo 315 S o Saslal (F
PV eus adgs slaly aiivan) 6095 5Ldy cunis sl

(e S

10 0 w0 s g axdlln i oo Y
sl 14 sl kL
‘{xﬂcl '{‘D_T «
E\] ==C, Cam
. GRID

N
oo gy il 5l (1) U
& odd faie sl snl glp aMoLQM...J Seale (V) UG o
Jiples sl ol eals @l gl jsanlien PV asis
Ol Se bl e oS ead JSas oS ez ) endoleiin
Caled 50 5 Seol S 18 Ol LugSae (gilge 9500 Sy g 00 (Slge
wadolgring Ll o cwl oads Jog a4 yild SO lawgs
Jos s mle glpea S L olse 35 5 LS e
S 5o e Wy o GiandS Lalid (6,8 IS coge g digled so
5l Caoms ;0 PV L (g3lg0 55 S coniolpains sl jo .ol
Sle j0 o)l (SeS jlas aiSmd g Sl ool osls 118 (5399
4 b a5 opd QL gl a wb il Gl ke oolerin
iy grilie 3)Sloe 9085 grie Sy plyie 4 oo 5 LS Olgie
4 a5 09l Sl glaiss 4wl pld (5 lade Gizres g all
olS” jao 5Ly o (S50lS 59, 2 9 03,5 Joe Says ikS plge
RECRP PUC N
sleogs g L ks il « (C1-Cp) loodS wuoss slagas

Sl p5 Sl olpose et D1-Doy esSae slse
Lol 00 00ls lad (V) U 0 aS o B yme (517Ss) slaa kS
Cin o3l 5 weoee oSt 1) &S @y oadfaie 23 L 5 C
oads Jato PV Ly (gjl50 & j00 a5 (6955 3Ly oaiiS conti (lgieay
@l DC cand o (5 ke wil o208 iy lyeas ool

Bl Sy (B 508 il JWg e S e 058,

doddo —)

St Jed 5l pdisass G550 e 23 Gl o
3 @ oy et i WTT) ol om 5 5 PV Sslidggud
55 OKW 51 1265) by ol b 5B slaJae atyloi oo sl (55
oot BT Aol 4 oadfate piynass (535l ale slasp)lS
o cpl >l 1Y 0gs o oslinad PV slagtuss !y
So bk 8 il sl b celie Wil o LS jsboay
03510 5 e DC 5y L 45 a2l Yy lS 5 gile, i 5
Jolis Mo Jdoas .l oo ools Gudat aSls 51 PV al)]
Y Gul5 8 sl ygilejsanil sl e g 0l i oS5 o5l
wnlpogdle ol 3439 b Jows (i plKin o o] B> 4 bl
SolS el glal> o iz (YL iS5 slogile ghnil 5 jga
oAl ebieds el oud s 205 o (lakasde LB
o9 Al A edb fate Sildges sla el cdSie
25k S (glilely g caal e 4 Sliws Gl gileshudl
L85 18 axg 050 G 5l Gl S ()9 9 5SS ojlail VL
Gl sl Sy w05 Bl sile gl 5 a5 By ¢ Jlripne 0 an
e 5y S A yo A wad LS PV ol g aslls e
i obyz obml el Wy o g ed o Sl Jewsl e
(SLL slosls ol ead JSas ail> gkl lal>de L
o ytie el 5 Ol ol 99 a5 5 s il slacile
JHIG g amo e Al ) e DL g a0 Gy SCise)le
o ol 9y50 |, 4y Copial 457 3510 99751 (598 (cploling Sl
Kl g e sl Sl Jed 5l gl Sl aese )8
@3k 0o 5 (8 Gl peses Bl sln heles 50k
slorinn Heileygandl s aay PV aSis 4 sads fate  sla 3 e0)
o 5y oS el ol S yipstal sl ol iy po el o
ozl rl 5 (S8 Gl s wlel Bl Wl ) Slugs S i
lo 5 50) ol (shol e 0925 (nl b il o yho 4y leie Lyl
L Sloen sl 700 VAC oYL (s09,5 50 @ sl 5L
sloijenl jo a8 cal Jb o ool s [¥] 054 230 Vac slas )15
Al 5L 350 Ve @ L alie g S5 0 bples
235,k H5ile,s0mil s 9 PV sl 550l )0 95290 saes MSEe
509 [Flonsl amals a5 (b s samls b s eul asl
St jlns 00,05 3 &, Sy YU pledly 4 ol
Sl 4y Jale il [ lSle S o)lse (nl &8 jskaieas alli e
el 0t 48l lie cpl o 4xblsgngy 5SS gile gl gl PV
Dgad 0,L1 50 lge 4 (g8 0 ABLdgugs el Lol sla S
Py J>10) 9,55,0 glacdl o 4l GIPV (oSl ()
Sl ol 00iiS el 3590 (pl) (0,5 sloon g lezg
(95 Ws (05 Jlems (S35 Bl it 0 &S

\ofF

ournal of Iranian Association of Electrical and Electronics Engineers - Vol.15- No.3- Fall 2018

WAV 523k —pgas 05lod — w20 3k Jlo - ol 2] g yiSU 9 8 2 (owokiten (020l M@


https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.3.10.2
https://jiaeee.com/article-1-701-fa.html

[ Downloaded from jiaeee.com on 2026-06-10 ]

[ DOR: 20.1001.1.26765810.1397.15.3.10.2 ]

@gtoz [1e4-E°ON -ST'JOA - S133UIBUT S21U0JII8|T PUR [EILIIO3[T JO UOIRID0SSY UBIUEI] JO [euInop

oo iy o S ((GNY) JS3) al> e (l ) (piid Al o
ALt (pg; Sg 951 (Jol Al o alie 09 0 (pdg,

S, 4_ == S, C
D]_ Cl D4 ¢
L
e
= Cin C=
GRID
Sz (o S =C;
D, D4
Jol al> yo :(call)
Sl % = S4 |j_ C
Dl Cl D4| 4
L
e
= Cin C=
GRID
Sa c.s3l 1.
D | 3
2] ‘D3
P9 al> 50 ()
[
Sl 4_ x = S4 x C
Dl Cl D4 N
L
e
Cin C=
GRID
Sz c, S3 e
D> Ds
pom al> 30 :(g)
[
Cs
L
A
Cin Cs
GRID
Sy 5 C, S3 Cs
2 ::DS
polex oy :(3)

ENYAY 523l - pguw 05lo — o 3y Jluw — g 2 SCig STl g (3 2 (guiiigeo (ol Almo

5315 530 2 ol 56T —V-¥
o )0 IS5l S oo 35 ped (5)l0 ey ol BT 5 i !
o5l Sz Sa g 0o (pB9, S1y S aSed yo plyr Sade S
Al (389, 87, Sp g (heels S14 Sz e S o 0 o]
e o Fosnl (e e Sy o SialS meos Gl
Vine> 0 as 95 4 Wilgi oo (29,5 515 4 M 4 4z b )5 ule
S Gl 6,10 oyt Ul o Cond (pl j0 058 s Viny <0 g
ol 00 00lo g5 Vipy > 0

S ySloc gldow ).JbT -yY-y

S1, S5 slaadds (N(Y) JS5) al>ye ol o (Jal Al yo
ke gl axiloe igels Soy Sa sladds’ 5wt (529,
o) b Gl Cute Gl Sy S e ke S
Cs 35 b o 5l (0,10 (S GuiliS gl lade a4 Sl
oot Vin) cod Vi b s <Gy 35 55 a5 Jb> 4o con oo
(el o s 50 Sl Oyg0 4y (6395 (315 50 a5 Sl (5305

Ok a5 (B Sp oS (O)(Y) JSi 4 a5 b (pgo alo o
Ol 3 el Sigels odgy Sl Gl e i bl Gl
B9y Do ogs a5 (Sles Gy a5 J> 55 w0900 5,10 Ca 10
Sobel lime 4 o lake B Cy o 5L 0gd o0 §Lid g
sl S4 8IS gl Sao 35 o (SyadS 5L )

o ol (@) S5 al>re cnl 5 (pgw al> e
w3903 (3,5 adl> Sy 33 St 9 Da 95558 90 ok ) (o795
oo g 5l & Jae ool ilaige B pgals S5 o8 o o
ooliw 3 S alS eoF 4 JLSKw al o cpl 5o Wles o SS Sy
e e Sl by 9 00 Heee v Sl ol sl jo B e
Al joe 95 5l g s ho Jlade 4

Oy Sa alS (XY JS8) al>ye nl 5o (o)l alo yo
g a8l (RS e jlde (pyiien 4y S jsbay cale 0l el
9 2 &S gl sl ki o b2 S d>je ol 5o
Ol rizmen g Fogul (e Wy wiea g, YU oS
el ho (63959

hgels Sa allS ((a)(Y) JS2) al>pe cnl 5o (noxiy Al po
5l0 ao U 50 Cg g oad 5)Ls Vi o5l 44 Cy (55 08 oo
5k (pgd Al o ailen 05l g, D3 0gs0 a5 ol b 0ed o
SEds 5 (39l 5Ws sl (Solel slire 4y o e b Cy s
el 83 0LLS 6l Lho

S 0ybge > o cpl (V) S5 4 4z g5 b (ks Al yo
2 3y e wblil 1) il by> Dy ogs wal 5,550 al>
Sl 85 a3 B g 0 ool p S3 o ) S 5o oo 0

L P P P UV L PR WISV P T K- Wi



https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.3.10.2
https://jiaeee.com/article-1-701-fa.html

[ Downloaded from jiaeee.com on 2026-06-10 ]

[ DOR: 20.1001.1.26765810.1397.15.3.10.2 ]

b @ e yolie 5l Sose oe (igels g (pds, (V) Jsoz o

ol 00 00l ULM; Ao

s yell (2lb g gylope e WS -Y

2o laie KgS> g o gslaslely gady b allas 5l al> o ] o

el 00l Ezo Ll 6Lb)|}g|

&) oS (L JUSw vy (g, V-

SLIs plaS 5o a5 315 S92y (alide sla by, LoddS wl,s sl
ot sleyijsnl @l Jie plsiea olaisbie olee 5 Ll
OgeYgde Sl slaial pswye oty 5l (So ileedndl
250 ol sl GseYode ol 5o el odad S5 SPWMT
o i s 31 oS (g 3lalol sl alie cl )0 sl glie o
B Jds )l eads eolitul coli Gl sl b e s
9 by Olej 9 LS saled Jaojly jo (iadlS Sdl o 188
by 08 S (Sl e b oojlsen laaldsT Jisdls
K85 g9 2 ol e &STn; wesg LSy )3, Ghls 0o S
Sl (1) U8 )0 0l (6,30 a8 Jlo)l slo JiSems
o5 oo 5 el 0dd 00l lis i jsnl sloalS s esliiul 350
Oley ! 0,8 esaline oS 4 UK Jlo)l o 15 0350 e
G5 IS 5o wass laplall wats lp p3Y ploy les e

o e (g 53 (SiualS sl e Ll

Grid voltage
Vg /-\ m J
U Dead time U

Driving signal
/ S1-S3

N

Driving signal
S2-S4

Time[s]

Pl sads ;o colisw! 8 80 gl LS (V) JC&

Wl (350 gla gl (b -T-Y

oS e (el Wb She Sy 50 (GialS 4 iBliews sl
clie laie 53,8 oy (sl 0l 85 wais mlie 5 (Jj0ulS
55 8 ool esgame o b T ke wyly o3l 5 il
=L wass Glw 4 (K) ol )0 L > dgno 55
4y b ol (S Ve 5 Upy) PV 155 5 (H)e

0 Wi ade SO lgre 4 il Hlade Gl i oo Ego9e cnl @

ST c:
L
=Cin C=
GRID
S c, s3 [l
D2 D3|
e, ol po ()
Sl + x = S4 C
Dl Cl D4 4
L
= Cin =
GRID
S
: D2 <2 2% D ©
3
HoN w}c :(5)
51% x = S4 C,
Dl Cl D4
L
= Cin C=
GRID
Sz CZ S C
D> D.
3

3 Sloc (gl :(Y) JSC&
S5 e Jolye 0 Gilike polis ulpd 1() Joor

)..4L.L PU

Jsl

T S o T = )

S1
S2

S3
S4
C1
Cc2
C3
C4
D1
D2

D3
D4

v

v

v v v v v v
v

WAV 523k —pgas 05lod — w20 3k Jlo - ol 2] g yiSU 9 8 2 (owokiten (020l M@

ournal of Iranian Association of Electrical and Electronics Engineers - Vol.15- No.3- Fall 2018


https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.3.10.2
https://jiaeee.com/article-1-701-fa.html

[ Downloaded from jiaeee.com on 2026-06-10 ]

[ DOR: 20.1001.1.26765810.1397.15.3.10.2 ]

8TOZ I[ed4-E'ON -GT'|OA - SisauIBu SOIUO0AI3|T pUe [edL193]T JO UOIEBID0SSY UBILRI| JO [euinor

]

D,
Ssa
=, A
PV TC Onpp
L1 c., P&
T vy

e
wn
w
>
»

'6a
S,
5k }Dz 2 1o,
| ¢

ZVT-H6-1 (z)
aslive gl L Lo 1(F) JSCb

L]
=

o

olie oad slpiiny LSl ;o (510,00 00 Lo 5T Ay
b GIPV ol (Slbad )3 a5 anlei oo Jos (5)p0ts il
Sleslaivl ag ame L (golpiigy jbslo jo conl s ol >
PP T IR [ B T VES WP VRSV ey | PR X3 PP OX ST WLy
a0l Jate Jy plod glo sl jo i JiSle G oo (lgie
5 adged iz o(F) S5 50 09 il gl 5 gy Silidgend Al
Cowd HERIC JLs i a5 2550 el oals ools ol o L5l ]
Al e Colan Jl o laalds slass wlo HS jlislu 4
ol ol S Mg o cpiig, 9dS Y Culan Jls o HE Jlisle o
yoba a5 Y LSl ol jo Lol toads colae olals 28 YL g0
sl Sl aelimly wrse ol nl 4 a2l e (o35, Glejen
) s b,z abes o Slae dgupe HENC [lislo «yuizmen 05l o
LI SR SR VL S LU B ) CLIE W W L Lt | ES g XS L R E

pys P yelS ST 5l olawl b ZVT-HB-I jlislo ol jo
OO E3gte lp Lo (n e eizren gaols lEI) (203l
Sl ZVT-HB-1 (V) Ui 0 5500 5hailb o st o)l >
shesliiul Jdoan Lalosg (ti 0oy 9 (203L Sl (654
wulbee o plowlsl ColilB 5 a0 bl 51 jlas jo iy sl
IS e s Lol gleasls e )bsle ) coled jo 0l oo
yolie ( A )e o4y ...\;.S@)Lf..\:lfo'l L oles jeba balls
s.v]

Sae Sl @Sl PV e STas gl LS slediges o
Slali @ ((SoS sloalds adddlol S wgy oud colaiwl | (SeS
coge ald gl lnl g ead e baldS adadlsl 51 AL
Wz 59 silse 3l 6,5 e 5o V] a5t g 20l el
S ks Joe opl j0 g 0ad solaiwl @Sl 4 Jlasl gl 5,90

@Hv 558~ g sl o225, Jlw— ol Seig S 3 832 gt ol ala

o il g adolas any aS0 S (o 5 ool o0guste codldll )l 50

D9 g0 03lo
L ZUPV o)

Lo] el 1004/s ) oS K S oo

2 ©) Gl S (St o Sy > S Gad agels
il g PV 5ty Aoy (Ip) w2l 0lyz oy (Pl
0dgize Eadge (pl 4 dz gl L.l (§) i p (1) ool lS Lo
5 e mlie glgiea a5 oS L glae lagil sl jlade
:[a]%-:’cs" hypa5 (V) adal) & jg0as Sl 5550

> lwh 4p)

PV

peiine 30 ST by g 5y 03 ke a5 il az g5 Wl
w3 Gie Olyr € Gile cudib (0938 a5 50 cnl @ o)l
L oS’ jusli e 50 5y Sy € Jlaia 50,5 05 5 S0 (1011,
a5 a5 0ed Ol wats mlbe polae glaigSay b ams oo iul3dl

S5 gy Gl 0S5l 5 b

a9 bebd sbylole ;500 L awlio ¥

)Y Lo ) 9.9.»-»." y
Cs
Ds )
SS
D. Lsa
‘#L-‘ 2 D Sié- |D3
Ssa L
PV e
%D,
T Cee T & QcriD
e Y t;
Sz }C; Sy
K C.
D. 3
Sz D, Saa Daa s
H5 (.l
Sl{lJ o ¥ Jo,
D. D
S. t & 0 Sife & == c
3
Lia L,
e L
‘2aaa’
PV ==Cd‘ 35 Ds Ss ==
‘ S s G GRID
‘U: AAAS
Sdd e
Saa, S, =C
s, | [P|C: D, 15)3 3
Heric (o)



https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.3.10.2
https://jiaeee.com/article-1-701-fa.html

[ Downloaded from jiaeee.com on 2026-06-10 ]

[ DOR: 20.1001.1.26765810.1397.15.3.10.2 ]

g3
E.S ! ! ! ! ! !
584 585 586 587 588 589 59 591
Time [s] ):105
S 50 o
5 0
]
3. I 1 I 1 ! !
2 50%.34 585 5.86 587 588 589 59 591
Time [s] )MUE
b
5 500 b
80
]
5. I 1 I 1 ! !
? 50%.54 585 586 587 588 589 59 591

Time [s]

1t
Vnz g Vg W3ty 9 aseuls (3l y (V) Sl

240’

oals L adS 4 (5995 JUSw 5 55 b > (0) S5 50
30 39S lgi e e ol () Iy a5 jeblen sl 0ads
o by Jloel plin 53 &5 090 (nl 05 ssalin | jho 5Ly
Sliie S35 jio 45 S (b > g euld i WS By S
oo 9 Sel gkl g1 0l Gles ladie (ol 4 090 0o (it
9 Slome 0920 5l Gy yeme @ 8ly po wnlei e Gl 4 g9
gy 99— yao by a5 Slej B 0grs (el oS L ool yusSae
590 38 (oo 8l A 9,0 Sho 5l Gl o Slej g Wil os
P O) b arg bnledon soee 2S5l 0l 2 g 00l Ghgals
SlS Gl g ead (igels WS el jho WS Sl e a5 Sl
Sy g yho Casl Cota Yl Sy 45

S o de Gy ol paman 4B (L > 9 5y ((F) JSB 0
S e el 5dy ST e by el 0a ols Lt
azg Ly ool (7) U5 50 ol jlaie GV, = 05x(Vy, + V)
sbeygnl o (S gl 45 0,5 esaline Bl oo lagge 52 4
a5y )0 bS8 5 aals 4wy (ypled gileyshndl icyga
L s Lol sla e b laodS 51 Calisen (slo sl o ool 5 i
50 Lol coads solai ol S piine v 5y e gl (G508 glgsl 5l
sl ot Bl s e b 0lS WS s ol Ll

ool i Ving 9 Vit slslidy 5 aSis Lo, (V) IS o
S e Je 5y 3815 0 MelS oals ool ylis slajldy .cenl ouls
S, kS Vi 5 Ving glaslly 45 & 90 ol & el (8) U5
S i do Sy aletull cage el (l 45T oo o8 (Solae
e (S5 bz 0 O 3l Eled 50

ol 82 4 S1 slaads gjlasilel, sla JLXiw (A) JS& 5o
4 Jlol glo JiSs anslio b ((A) S50 a5 az g5 b sl 00 00l
Hmo Oz (Flejoygs 3 0050 Loy 45 358 0 oy LS oS
2SS Gl S IS8 4 e 40d8 (l g ot QLS

g 0aiiS oS (515 51 (8999 Ceams j0 g aid, IS S o il
TA] el oot oolaul 899,38

Sy g (6 5bw A s -0

oudicual Wigol ay by po polio (V) Jgus

S yolie Sie
C1-C4 (nuis oy35) 22400 pF
C (,xhd o3 1280 nF
Cin (39,9 o31) 9300 pF
L (ks alo) 100 pH
S1-S4 laa s’ FCH47N60F
S 220V /50 Hz/
: 1kw
(PV)s54,9 5Ldg 400 V
Sl S8 20 KHz

Ol yo bl s s 4 eolpriny Jlisle o ook colaiul jyolas
Sdle s o e 0 gilwan b 3l sl bl iy
5o g 00 &l addllae o 4l (59, » MATLAB/SIMULIK
a Joyfo polie g g a}laﬁ Lms?”.& )'l = Juloss 4 aslol

ol 00l S (Y) Jogaz j0 Jow 0 ool ceal Slgal

40- : d
::; 20- :
§ 0
3-20r :
° 10 f i . i
85 855 88 ) 365 87 8.75
Time [s] 4
B x10
400 P
;ézuo—
g 0 T 1 r |
85 855 88 ) 365 87 8.75
TlTl;[s] ¥ 104
1,
H
305
o
— I I ]
0 85 .55 86 ] 865 87 8.75
Tche)[s] >H04
AlS 4 (6999 JUSmw g 5Lg by :(8) S
g %
t
)
i V\/\/\/\/\/\/
O 1677 1678 1.679 168 1681 1682 1683
Time [s] &
x10
S 500 @
50
]
%_SDH _ 1 \_ | 1 1
> 6T 1678 1679 168 1681 1682 1683
Time [s] X1UE
)
EZEU[
5200
]
% 15n| | | | | |
e 1] 1678 1679 168 1681 1682 1683
Time [5] X1UE

ol
S s o 5L ol yomay aSuls oyl 52 9 5Ldg 1(F) S

ournal of Iranian Association of Electrical and Electronics Engineers - Vol.15- No.3- Fall 2018

WAV 523k —pgas 05lod — w20 3k Jlo - ol 2] g yiSU 9 8 2 (owokiten (020l M@


https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.3.10.2
https://jiaeee.com/article-1-701-fa.html

[ Downloaded from jiaeee.com on 2026-06-10 ]

[ DOR: 20.1001.1.26765810.1397.15.3.10.2 ]

8TOZ I[ed4-E'ON -GT'|OA - SisauIBu SOIUO0AI3|T pUe [edL193]T JO UOIEBID0SSY UBILRI| JO [euinor

Efficiency[%]

95
90
851
80
=8=Proposed topology
5 IVT-HB-1
=s=Multi inverter
70 I I I I I | ]
0 100 200 300 400 500 600 700 800 900 1000 1100

Load[W]
LS sldiges g sodalidinn Hlsle 2s3L :(1)) JSb

oads oole L (Vo) i jo asi 5y 9 by caled 4o
9 S| s ] MalS diu.u )L.Jj OB.MJLSA salive a5 )B.IQQLMB W
alod oo 3l 1) yild g el 0 Sles (S

ol (k3 sladiges 5 (soleniny JLSle (a5l (V) JS& 50
23k wloads (gilae ma b 5 sl e a5 Jow o el o ools
e as a9 L ZVT-HE-1 Jos [A] ail o aoy0 A0 b )
ot gl Il sl eslanul pioren o 350l (gl oaloslainl | (SoS
O 2350 s camlio labsl ClllE 5 goladl Ll 5l 1 5o
L8] sl oo v yo 4% & SSo3

45 oud dnwlore Gl slaplss jo cadoleiing Slae o053l
ol Jloye5 5 oYL 205l 5l Lpled sl yen) ple b avslie o
oloiziion Hlae o e 9oy WA 4 0ulds Slpiiy Jow 205k
Sae Bis> g 15065 sla,lnl 5l eolasul Ldoay Y o205l pegdle
0 sle Jos dan comus plagebl coil g 4 ie bl 5l SWS

Sl o5 p

S S Az =

Ok 9 033k draloe ygilejodudl 5 (90 SSge2d slapiasns )
syedy (oS ekl 5Ly Jobs J S g (el Lk 6l (23
SBbge Iyt Gloy camal I isnl i sl e
2 SelS gy s Slaal nl 4 olitws Gl doely 5 ee
S5 llia ol o ules eoy5ly |y boyd g0 a5 Cenl i gn]
Oz e byh 4y sl jlid, a5 ead &l ZVS (yge¥gae
«ples GMOSFET jao 5y S50l 05 0 (SLE (s
Al Gy e o)l b JulS AC S satiS e
ol (Bl Jlae szl e ogeiddlal 4 jls ey wad )b
loysiil i s ples Ssle Sy s sadayll ZVS SLuSs
idboe pj o Cond slo S sl

g oo (hgals g (plg) e W b VL S8 slaands )

@Hv 558~ g sl o225, Jlw— ol Seig S 3 832 gt ol ala

AR

1,
]
3 05
o
0 194 1.945 195 1.955 1.96 1.965 1.97 1975
Time [s] o
81,5
1 —
]
305
o
v 1.94 1.945 1.;35 1.955 1.‘95 1.965 1.97 1975
Time [s] 5
s154 x10
Lals gilailely by JUSww :(A) S
E400 m—
20
0 ! : | :
? 939 939 94 3405 4 9415 942
Time 5] 5
Wl x10
un
2 200
0 : | : |
’ 939 9305 94 9405 94 9415 942
Time [s] aF
5 500 b
by
; 500! 1 " | ' *
939 9395 94 8405 94 9415 942
Time [5] 5
il 0

Hloe (il 5298 wo jLg (1) JSS&
als el ol o oY) S Slrusgs a5 azgi b .l ool ools
Ol aS il e ax 0 VAL Lyl 5 s 5 ol (SO b LK
O Sl ey 4 ad Vg 9 Vg o) Judods .ol Ggllao
b e il Bl (oeled g 0t walss sl (e o
b bz

Current (A}
e = [

+

Time [s] 4
™ @l x10
s 200
% 0
5.m
-400
Time [s] 4
it} x10

Al 5y 9 ol (1) g



https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.3.10.2
https://jiaeee.com/article-1-701-fa.html

[ Downloaded from jiaeee.com on 2026-06-10 ]

[ DOR: 20.1001.1.26765810.1397.15.3.10.2 ]

. . o . ol o .
OPgel> 5 (phg) o Sy 4 G, b T esSae (55lge slaogs <Y
. 4 . N
109 o0 &0 55 egSme (3l JSie Joe (nl b g Wigd oo
2 CM laaasie 9, 6,80 g2 ZVS wuis glagjls ¥

S IR NTNEY SPPU I K VPR | PYPY-EIW [ PR gy S
SaSS 52 lp S ) lalin oS a8 5005500 slagsjluand
b.al)lj au.:‘)_aOB)Lc R ) uLM.oJ 039 )Lla.u‘ J;U qujAA

4 00 Jate (gowdy e Jobe slaptuaw &l ZVS yeiwY e
el 0y O3 YU ol JB L aSs

&=l

[1] Kjaer, S. B., Pedersen,J. K. and Blaabjerg, F., “A
review of single-phase grid- connected inverters for
photovoltaic modules,” IEEE Trans. Ind. Appl., vol. 41,
no. 5, pp. 1292-1306, 2005.

[2] Paulino, H. D., Menegaz,P. J. M. and Simonetti,D. S.
L., “A review of the main inverter topologies applied on
the integration of renewable energy resources to the
grid,” in COBEP 2011- 11th Brazilian Power Electronics
Conference, 2011, pp. 963-969.

[3] Tsang, K. M., and Chan, W. L., “Rapid islanding
detection using multi-level inverter for grid-interactive
PV system,” Energy Convers. Manag., vol. 77, pp. 278—
286, 2014.

Sl gl wazr Kl S SUl dese wol) s ol [¥]
s Sl g G (et a2 " CMOS gl ol s ot o>
AYAD s sl oF oylad O alr ol
S 23l 5 gy e Sme Slyz G (i) Loy a0
Sde Lawly Jlae 5o cile 5 5l 4 5l e S B e Jae

Slsbio ey ) oylad A ale ol Sg Sl g By st A
AYAQ

[6] Xiao, H. F., Liu, X. P. and Lan, K., “Zero-voltage-
transition  full-bridge topologies for transformerless
photovoltaic grid-connected inverter,” IEEE Trans. Ind.
Electron., vol. 61, no. 10, pp. 5393-5401, 2014.

[7] Heribert, S., Christoph, S. and Jurgen, K., “Inverter
for transforming a DC voltage into an AC current or an
AC voltage,” 2003.

[8] Gupta,V., Khajehoddin, A. and Jain,P., “Phase-
Staggered Multiple ZVS Inverters For Grid- Connected
PV Systems,” in Energy Conversion Congress and
Exposition (ECCE), 2013 IEEE, 2013, pp. 4503 — 4510.

L9y )

1Zero voltage switching

ZpPhotovoltaic

% Wind turbine

* Sinusoidal Pulse width modulation
® Anti-parallel

® Reserve recovery

ournal of Iranian Association of Electrical and Electronics Engineers - Vol.15- No.3- Fall 2018

WAV 523k —pgas 05lod — w20 3k Jlo - ol 2] g yiSU 9 8 2 (owokiten (020l M@

Y


https://dor.isc.ac/dor/20.1001.1.26765810.1397.15.3.10.2
https://jiaeee.com/article-1-701-fa.html
http://www.tcpdf.org

