[ Downloaded from jiaeee.com on 2024-04-24 ]

[ DOR: 20.1001.1.26765810.1397.15.1.8.6 ]

wiligol o 5o iyl sl slaib e wua LSl S &1,

T UL ! il TR F T RWESRE
u‘).“ —)qu —);)...t olim)‘b —);5.....‘0[5 9 d).‘ LS"‘J“'L‘QA o.\iu.o‘b - 6)_.5Q 3 ‘\)—\
m.hasanbabayi@tabrizu.ac.ir

u‘).“ —);)...t —)qu olisls —);5.....‘0[5 9 d).‘ ‘5...:..\...@‘40 oasisle —alw! =Y
g-babaei@tabrizu.ac.ir

Sl ogbe & Vb 5y Gl cups Coll b aib Wiy owilngel g gl g9 Sy Allio ol 5o ToduSy
@ a4z b.apd oo plil 1) jg il Jos cmilagol gaio (aaSeud 9 (5993 SW9 g SO S ¥ 5l 6o e b solein
¢! «(ST) shoot through il ;3 Cadguao 5 9 (umblitog Sl 5298 ply 50 Qo5 Caoglilo (g g8 5o SWy l38l cukils
9y bl ALl Wilgi oo UPS (sbapiunw g 0L 551 «(Fuel Cell) (g Jokw PV glagiumcns 15 Slglpd 0,1 Jome
Sl @Ol HLSLe 4l N g aib 90 Cdlo (55935 Jouloni .09 o0 0010 (LIS (oleiilay i yg! 61z cuwlio PWM s
alro g Llje g ouds eold GLis Glib olaxi Jl38l b UL yliae (9590 (owy S0 pll ST 5 9 ST 5,15 slove
D)l pgu o (omiligol @i Slo i yohl b (oloiiiny HLSLe o lamslio (i o gl oo psio OliLL olusd (o34
PSCAD/EMTDC ,l38lp 5 31 ool cawd 45 (g jbwamds gulis 31 (goliaiony JLidlw 5,5 Jor como owyy yoliio 4 .0gud 0

g o0 o0l

s (5 joadS 001381 5 ygiul b i cumniline! dun 3 ygiu | ¢ smilol g 7 y9i] 1 GIS” lodS

VWAF/ Y/ rallie Jlwy g ,b
VYA Al A allie bg pino by g ,U

VWAON YN0 :allio by dy g )b

S el 255 1 Jgn (G0 95 o

T LIPRL JRRRCIPPL E.X NS ANC JUL 6 ONTR & RN ARS U SO S E PLUNPRPTRCOmPPE gt | ¥

81026uLIdS T'ON STIOA S4sauIBug sI1U0I198|T PUR 2911193 JO UONRII0SSY URIUE| JO [eUuInor

@7 e - oot a5 S gl S50 2 it o e

N


https://dorl.net/dor/20.1001.1.26765810.1397.15.1.8.6
http://jiaeee.com/article-1-546-fa.html

[ Downloaded from jiaeee.com on 2024-04-24 ]

[ DOR: 20.1001.1.26765810.1397.15.1.8.6 ]

ol 3y Gl o o 9929 cnl b (Jg 3500 1, ZSI blse 5 i
SBI Jtsbo 5Ly (2l 33 oy S5ute sokaie 40 aBloe Gl Sl
S3elS ool 5,00l 6y VF10] a2l p0 gaaz glojlisle
Lloas 43|)‘ IR

Oilidl o olaws jalaie a4 SYlas 5l Ko S o
(6, Liwl) Sluls” sla ) isbu assle adly axwgs sla sl YU 5L
Emsio 53 5500 [V#] 2 o 5o loas &l il slls sl Lalu b
L oS conl oo @l "(LZSH) ooy G508 cals Jokoo b usloal
s Jolw jleslawl Uy wilagwl ace 5 ,00) (slay3l B
argi Lo [VWV] azpe 0 00 po Sal3l 1 5lg oo J50llS
Sislw ol jo el onds &l ilogsl e a0l 5 je0) (gl asdly
5 ision Gl Sy 0t s 5 bl lics 5 L1 |
G 3l ypndl 5 4y sazme cwdlagal mie 5l S5 [VA] a2y
5l oad Bis jgilega il Jlae [VA] &z e ,o el oo il
[Vo] e o 5o el ool oolizl oals G50udS o5l ¢ calus 4l
PV sloJsile asgomma ;o (5 lin] cmiloval e as slo 5 501 5|
YU 5ldy o a5l Ll cpl oSl 0529 b el ouls oolazal
2 Gl Js bl w53 0T 50 (xeyF Ol CekS g ol
Cgmte 3l S aS ol 5l b pled el S  cwlagul aSis
Ailise by Bl alessl iz o 09 d o

[VV-YY] pdnsass (65,50 Glapime ;0 45 ol 4 4295 b
a0 3908 ol Camalign wilige il 755 5 Vpons sy 5y
Sy ae)¥ (und )5 bt ;o b job 4y 090 ol o9
&0 a0y slagile slass 5l eolatwl Ly awy a5, 50 G
Sl (S Sl 6550 addgs oad ples anse ol a5 allse 5
el e 5,01 G @lie cpl o IS cpl Jo sl ans 0
g oo Sloiiin YL 5l maw 4 gbicwws jelaie 4 adls v
A oads SialS eanlidl all pase Sl Siie solpriny sl
CblB Jow ol il oo S e a8 Sig oSl s S ol pon
Ol cpl g ol oo |, PV laugy sudss 5Lds o5 zakaw jo oolatul
O ly oS 75, L sy g 0 b (gaud 93 (65, 5l S s e )
3,8 Joe Jdo aalol jo 0,8 oolainl 18 S Bjlae o o)
Sgd oo B ST 12 9 ST (5,15 s 50 ;0 (eolpriny ,Lslu

aib g0 golpaiiay jLsLe -Y

olas (V) Koy dad g0 by golpin Jlisle &0 o
[ PP KON [P SEUIPL G-I I L S L= W) IR P W
Coles o a5 abbice 50 ol o L (§;) @jad Sy xSl oS
Slgige oads oolitul sl Ssdige Jog Sk ar henl S g
e&oau@lOTJB&&(\)ﬂ)oJ&b}lﬁML)J)’B&
S S alS Gl omilael @i slaasid Sl plas” e ol
(L b L) dibe S5 (€, L Cy) ol o oS, L Sy o

\id

doddio —)

F@r oy JLs & 22 ( (S8 55 @ 938l 59, 5l ez b
e (99 3gamme (38,8 A )3 L g ailge iz (slael,
5 ool gt E g 5l Sty Led sl g
G s Sl enlie slai, ) (S s 6551 e
S 95 shly Dligas b cul jleslaul jelate a0l o
eSS o o8 BB (S sl 5l ] bl a8 e
o aS widloe ©508 S Sl la o (Dl al G et
el (s CmdeS J S iy maw 2alS L g Gl sl
o=l 50 0t 5 WSl L g aC ande 5y o LaSiise o
igdzo o0lil Ugampes

de/ac glaJoms acny mal )0 00,5 1 sl Jue alox
L sladoe 952 (omilipal g slo 550l o cnl 5o atilboe
Sl G138l 55, 4 59, Lol 9l 5 aral e g Lo eal
Gl 00 &8l pgus o' (ZS]) cailovel o 350" V] a0 4o
ae gl el ond S JS0 X ool oSl S 5l a8
1 5y (a8l Joe ST comols 5l s 50500 b g o (sreilgel
223 o plol

g ol ilagel e slo gl 5l eolitul (5087
V-] o5t oo @l laone (l 9,5 Jos Sgute sl hlie sla b,
Joee 6 Ol wiilsion Gz silisl ae sl [0
35 [3] Qi ol e 550 S lsie 0 b 5 [#-A] de/dc
4 azgi b bJow (pl (o) p @l Al gloasli ag) 5
laaslds (ol aloz 5l aS 050 00 8,5 )13 10 il 0,55 58
ol d Il 59, 5bg 5 ol 2 Ll slass 4 i oe
S5 4S5z sl oS des 08 (o255 5 Uy 5 6999
sla Sy orSmen 5l o l 2 05 o)lal ol g sline
6999 5Ly el L g (il Gl (cdlael gis (sl 5500
e sl el sl bt slo)isle wil)) 4y o a5 w3l o0
il e 4 50 0l Vo] gz pe yo il ot ouilal
il ol il oa 4| i lie 3 Lo Lz, "(QZSI)
= Lagl Gialidl ol 5 009y (LSl ZSI sl L QZS
P YL Wy ol oUly bl 99 58 052g (ol b it
g el "IN gz e 0 0 0 S )L slaas
Logs s, 3ty G5 Sls jslaie 4y« "(SZSI) (g oo (il
&3 Ol pled SZSI o (50l 5Ly (5 925 b sl o0 il
b laie Gl corge oS WS oo yge (3l (ousloel 4l ]
o b (ool g 590l gam¥yse [VY] a0 50 095 00 )]
5elS ean 38l 5,00 VY] gz e po el oas ool (Lt by
Sl slacas ghls Jisla ol el o @il sas "(SBI) s

5 9=3lion po o (melinal gt )9l A Cend (6505 gey

-
WAY ko= Jgl osleits— o203 Jl— ol ! Sciig iUl 9 § 32 oidien (502! dm@

ournal of Iranian Association of Electrical and Electronics Engineers - Vol.15- No.1 Spring 2018


https://dorl.net/dor/20.1001.1.26765810.1397.15.1.8.6
http://jiaeee.com/article-1-546-fa.html

[ Downloaded from jiaeee.com on 2024-04-24 ]

[ DOR: 20.1001.1.26765810.1397.15.1.8.6 ]

81026uLIdS T'ON STIOA S4sauIBug sI1U0I198|T PUR 2911193 JO UONRII0SSY URIUE| JO [eUuInor

wlo ;5 S5 5 Sy laads B,k I Cy (B ez oo WS o0
Sk 5l Cp 3l s S5k )3 i e 4 09800 55L00 Ly
P ks ol sl ge 5las Ly e o ys0l 9 S, alds
Jelos sl il oo Loi 5)las b b ply Sy alold oyl
e ayazgi b g KCL g KVL 1556 Jlasl b (6,5 s cl 5o Jos

gl (g oe (7)) U580 Jolee

Vi, =V, QD)
Vi, =V¢, ™
ic, =—i, )
ic,=—i, ™
Vg =0 )
Vi, =0 *)

bz o 3ty (i 9 Vi) 5 (g 5 Vig) «Gsd balyy o
Vier 3 o3 ol 5565 ey 9 Ve, ) g (e 5 Vo) docils
797 s Vi 5 Jsl aib (ool gie Joo (29,5 515
widlige (sl i (699,955 L) poo aitl il mie Joe
F) 6 (1) Loy, s ol 5 0305 33 iy 51 5 oy

Wgd oo B p) Oy

vV, =V, )
Vi, =V, W)
i, =—1, Q)
ic,=—1,, )
Vg, =0 )
Vg, =0 \Y)

ossmalis woiy 4 Iy g 1y Moy Vog (@98 Lails, o

i8b g il 5l y> 5 bl 5y Lwgie e

DT, <t <T, Glojojb y0 Jouwo 3,5 Jos -Y-¥
50350 ST oé cdls jo el (DT, ST, e o3l 6l
Lol pul o yenl by il o Gisel> Sy 9 S, S slaalls
S8 Jolae jlae 0 a5 398 o0 Juo Ly are S by Slej
L b 5V, 5y e wdle ol o el oas ool L (F)
5 Cp il S e 4l ) pgs i 5 i Jgl 4l 3k
Co 5 Cp slagils S oo 435 1) 5,00 IS)*-M" 5 Ly ale
wds Dy, 5 Doy <Dy oDy sboogs b 5l ooy &

Ok ggeme b ply Sloy abols (nl jo ks (by> gd o

@‘"‘W Se =l oxlesds — w03l Jlw — oyl ot Sig iUl g (& (oo (o2l Alzxo

\a4

loaels wloas S5 (Dy, 5 Doy s Dy s Day) oges 99
S Wgdioe Ghgel 5 (o) wal Gloy o job 4 Sy 5 S, S
gie sladae 5l plaS o S e el 1) lagl JuS S
g s e plnl 1) 5y gl Jee alflan Sjgo 4 (oudlasl
Ol Jglaids 6l 1) ST plea b obigS™ Jlasl slbm! 285 S5 wlS

o L E‘, I_;
+V
7 S, D,
(’_DV. - 1Es, Ve
1
e
Vm::C1

ab 9o cdle jo golpsciny HLislu W yud Hluw () S

SBB sl L pl5Ls Ssby o &yge 4 sonll Jows 1
aib 9o golpriny JLsle oS 5,8 (Switched Boost Block)
Dl o (V) UKo &

Idnl Ich

= 2 ioZ
G + . I > L
S3 0O
v, PBB; JBs, Ve SB.Byv,, Bridge Vo[ A
_ _ —— D

aiub g0 el 4o golpainy Jlslw ol SLo Seb Z(Y) S

0<t <DgT, Flojejl yo Jow 0,5 Jos -Y-)
o 5l Dgr Ty oley o (6l ST 0,8 e slls golorinn jlisLe
Gl 995 (S (Sloy alols cal Jobo o a5 ailbioo To gl o0
ol Jsb 50 Sy 5 S, S, loalS wisd s obisS Jlasl 5 e
Sogel b (1) IS8 Jolee Jlae o anilge o0y, (Sloj alols
ool ot a8l Lt e alols ol Jsbo 4o obisS il Sy Ly

D, L, iu D,, L, iLZ
—e =2 2
+V - . +V ,— N
s, D,, Vi, s, D,,
Ve, v Ve, v Vi,
Ci— | w ls, de2
Vic: Vic
+ +
Ve ==C, Ve, =C

G303l 5 g Al g5 goleduioy LSl Jolre oo :(F) JSCi
0<t <DgT,

slogo bl e Ve, >V, sV >V, a5 plaasgi b
5 Doy sleogs g Jgl aids pwilaal mie Soby 51 Dy 9 Dy
NP eSae whl cdl j0 pgo aib swdlasel e S'sb 51 Dy,



https://dorl.net/dor/20.1001.1.26765810.1397.15.1.8.6
http://jiaeee.com/article-1-546-fa.html

[ Downloaded from jiaeee.com on 2024-04-24 ]

[ DOR: 20.1001.1.26765810.1397.15.1.8.6 ]

Solaiay s Lw (4L y> g 5L bowd Comns -Y-Y
A g0 cdl> 4o

a3 o lis eSls e o 1) Jaw slazee IS (0) U

Gs1.Gs2.Gss

Ab 55 (g3l HLislu oils cllo glazge St 1(B) JSb

o3l ;0 olpiny Jlsle o bcale yw g0 5llg a5l 4 azg b
3 5Wg b ply g 009 (e g <ol g laie 0<t <Dy T, b
alad, (V) b, 3 g (0) JSE & dzgs L 13wl o b5 e
ol o 99 5Bs b sl akb (il aie il 5l (5308 Oz
g dalyS 5 O)90

. \Y
iy =1y, +-52t (7)

L,

Sl ol @lp sl L @le bz oml v iy
o 90 5Wg a5l @ az i b &jge cres 4 55 D Ty St <T
5 (0) JSK& a5 L 1 o0gy it g <ol (5 laie slylo L calw
ls gl (Y+) alay,
. V. -V
iy =1p +———t (YY)
Ll
Eo oo 0590 50 il oo Ly @l by YL w1 g
Sy sloejl sl iy @ 5 Ly e 5 pgs dib pudlaal
g Hlgi oo Dgr Ty St <Ty 4 0<t <D, T,

88 2l il e Jos 5l (295 0hoz 5 Lol )l

DSboe Tgep 9 1y S5 @

al
FV B I +V
s, Dy, Vi, s, D,, +
Ve, Ve, iz
\%
V del S ]
Lhs Lo
+ ‘ICl + *ICZ
Vc1=\fC1 ch-l—c
s *

o o3l Ho g adub g0 goleaion LS Le Joleo Hluwe :(F) JSCi
D, T, <t <T,

9 KVL gl Jleel b 56 )15 aw cpl jo Jowe Sl sl
gl olgt e (F) U5 Jolae jlas 4y azg5 L o KCL

Vi =Vi Vey v
Viz =V Veo O
ey =l =l a0
ico =T, —lg, Sl
Vier =Ver av)
Viea =Vea QLY

YA

Ol &S Canl paseie (F) JSb @ a9 b )5 o (ol jo

b il (b b plp Job ail cuilel @i Joe 5l (297

by lgise cnlple ablige pgo
)

fger =115
OV 5OV Lulg) 5l ar gy 9 Vg polie o B> L
5 o3l Wy ey 5l ooS A Gre by (V0) 5 OF) Ly, 5o

Vi =V Ve ()
Vi, =V _ch =VC1_VC2 YY)
=1l =1,-1., Y)
o=l lao Y)
Vaer =Ves ()
Ve =Veo (Y0)

Al guilagel e Joe @ (a5 Ol Loy $98 kly 5o
obr Mg o=z o2 wdlbioe (1-Dgr )Ty Gloj ol y0 pgo
Aibee (I=Dgp )Ty Slej o3l 50 55l b awss ool oapiS

-
WAY ko= Jgl oslest— o203, Jl— ol ! Seiig iUl 9 § 2 (owdien (502! dm@

ournal of Iranian Association of Electrical and Electronics Engineers - Vol.15- No.1 Spring 2018


https://dorl.net/dor/20.1001.1.26765810.1397.15.1.8.6
http://jiaeee.com/article-1-546-fa.html

[ Downloaded from jiaeee.com on 2024-04-24 ]

[ DOR: 20.1001.1.26765810.1397.15.1.8.6 ]

81026uLIdS T'ON STIOA S4sauIBug sI1U0I198|T PUR 2911193 JO UONRII0SSY URIUE| JO [eUuInor

Doy )5 care o5 b wl 0gdioe St sl abb
caia (F) JS5 0 a5 ok ples S 5l /0 1 il e
9939 5y 4 (29,5 Sy o rre 55 oy S 0 Sl
S Gy g sl aib S5 Sl 5l Soie edleria e
Sy Jle jsbo 095 oo i ilye 4 BTl Dgr 2011
w5 diads 30 5 4kl 5 > 40 5y il liee Dy = 0.4 a5
bl 0 953 oy

Sl g ol el S e by Pl gl b
500 Ol 4wl yho plp gl 0)90 G o 31>

¥

5 3gd akuly ;0 (YY) 5 (1) Lalg, 3l gy lade o )l301> L
IR M‘?’ Q—‘ 6)'L~JOOL«J
I|_1 _ l_DST

= Yo
IL2 1_2DST e

Cy o3l 5l ome 0l 0oyl Coms @ (sl 5 med 4
Ol Coms ((VF) 5 (YY) (V1) Luly) & azgi L IV 00,5 Jue
gy doly> ply 550l 69955 Gl @ le 650
I, 1-Dg
l,., 1-2Dg

%)

S (YP) alaly jo (YO) akl, 51 1T, Jade 6,0KL L
el dalgs Cuns 4 dids 9o Sl o ok Jos

Idc2 _ (1_ 2DST Jz
|L1 1_DST

4y akal, 51 V) Jsl aib do S 5lly lawgie lode

¥Y)

J;lsc Cawd
17
Vet :T_JAVdcl dt (YA)
s 0

Ls @98 abaly )5 (VF) 5 (V) Lally, 51V e IS0 L
Cals M'?} Q—‘ 6)'1...;0.31...;
Vi1 =@=Dg Ve, (Y{)
O & 5 Vp) pge aid de S sy bawgie jlade

el QalgE Caws 4 g abaly 5l eus s

1
Vdcz :T—J‘deZ dt AR
s 0

L g 398 ekl ;0 (VO) 5 (VV) Laslg 51 Vg, Hlade (5 1351 L
Bl g Q—| & kwoslu
Viea :(1_DST )Vc2 Y
e @g8 akuly o (VF) akal) 5l Vi jlade o 301> L
9 g0 4y abal, 5l pgs ail dC S 5Ly bansgis

@‘"‘W Se =l oxlesds — w03l Jlw — oyl ot Sig iUl g (& (oo (o2l Alzxo

ya

\Y

i|_2:||_v2"'it YA)
2

. V. .-V

i, =, +— 2L —C2¢ (Y)

2
o «3s® kilsy o
Sy o 59 5y gt ls b 43 iy ol (18 3.

YL o> g b v g g,

:)iﬁ.b Q)L».C‘UM[)L;O)_Q.A&)J‘)J ujLu a)ﬁbu_ii)b;ﬂ.w
x-)

9 338 akaly ;0 (Vo) 5 (V) Ly, 51V Jlade oA L
bl M‘?"’ C)] Ls)'Lwchw
V01 _ 1_DST
V. 1-2D;

)

Log aalgs ply Jol adil (55 90 5L @

ch — 1- DST
V(:1 1_2DST

Y)

ys (YY) alal, o (V) abl, 5 Vi, e il L
L gy walys il (Byy) dibs 5o Sl s iyl

2
B. = Veo — 1-Dg; RRD)
® v, |1-2Dg
. VCZ C1 “ . P
w,»aulwbv— v b cas Ol g

el 00 00ls ylzs (F) IS ;0 Dgp cns p (B) ol

10 }

8 2 stages 7 /

6

B Jav
4

2 o

ﬁ;ﬂ_’_’f

0

0 0.1 0.2 0.3 0.4 0.5

99 ous |38l Juwo (22955 9 (6999 o JUI dnasdio :(P) SIS
b Sy g aidb

30 > o ogad a5ty Al Glie wboe I3 Dgr a5



https://dorl.net/dor/20.1001.1.26765810.1397.15.1.8.6
http://jiaeee.com/article-1-546-fa.html

[ Downloaded from jiaeee.com on 2024-04-24 ]

[ DOR: 20.1001.1.26765810.1397.15.1.8.6 ]

o i ol 0 o0ls Lt (V) S 0 &5 (,5b oylod
IS e Lol vy (1) S b v () 5 V(1) e
gk (o) Jal> JuSew (il 3 g oo a5 V| aielo b YL
J}.lo )Q Vm(t) 5uJ‘JJL.J 69.“: J.al} fs >>f0 4569.“:@ g.)L?t.u‘
Sl 0l ools lid (V) USKS jo aS ek flen gl 0,90 SO
Vo) pso i dC o 55 oo JSb 055 o (2% b Ly
() IS 5o 55 (Vor) 538 0mly 5k 51 3 550l (2,5 5Lds 5
Dgr )5 oo bbdpe Vg gV colisls o Lvy (t)
55 Ll log 50,5 3,y JUiws 53 ol 5l Bud g co s
ot e oS JRS sladlSen 5 DT, Al s o3y
RET
5 Gs, Ggy Gy Gy sloJiSws 398 Lulyd 4y azgi b
LaS 0,8 daxg 4SS opl 4 b ol oo Cawds 4 ) O yso 4 G,y
5 By Oleied Syge 4 S5 9 S, ¢Sy sbaals &5 ul 4wy
Gs Ly odg (Ko lapl (5uls JuSms cnlpliy Wigdiso Sagals

39 g0 0ls ol

G, =G,, AST, (FY)
Gy, =G, AST, (F%)
Gs =ST, AST, (F0)
e NOT commsplis ™ " o «3sd Lals, o
il e

DST LR SVST oN cs*"b) abayly -¥-)

L slgiee Dgr )5 copd a5 05 ovalin plgiee (V) S0 5
g Oy 1 el s ilia sV

—av
i t—TS for 0<t < LF
B T, 4 2

Vi =
n 4V
P |lt— 3T, for T <t <T (7
4 2

T

S

g 1y pj ey, plgi oo (A) IS 5

Vi ) =V, (V)

Vii (t;) =V A

Vi (tl) =Vii (tz) ()
D, T,

t, -t = % )

_ (1_ DST )3

= £
“7@-20, ) o

6°LQ‘M HJusle gl PWM Jpes -y

5l swilagel ae slo 55l ple il 4y golpainy [LsLe
S5y &S J 0 0nS e o Vi 099 5y SRl sl ST
ST el a5 aas soi o3l 5yl b 4 VST o Jglae PWM
Sgd sa 0018 s ooliiwl 8 y50 PWM g, dalsl jo aily aisls
g PWM gy Sl ol po oolictul 5550 (13,
o3l 99 i Sy 9 S, Sy slaads (g, ol yo ailie Silie
ez b LBl waalss T ogls 0ye0 e 3 SiadlS Sy
Gl (V) S50l ol adian gl Gials (iS5,
So Gl V(1) 2ol 0y90 oo s Jsb o 0l ady S
A oo Ll 1y T gl 090

tri

Valt)
0

12/ 3|4/ 5 |6/ 7 |8
T, DT D,
b VuOT, 2 v O, 4

|.o

35 0559 Gt Ao Jobo PWM 535 (gl JUinus :(¥) JS0
V@)

—
WAV sl —Jgl oylado— o33k Jloo— ol 2 Sig iUl g § 2 (owiditeo (ol M@

ournal of Iranian Association of Electrical and Electronics Engineers - Vol.15- No.1 Spring 2018


https://dorl.net/dor/20.1001.1.26765810.1397.15.1.8.6
http://jiaeee.com/article-1-546-fa.html

[ Downloaded from jiaeee.com on 2024-04-24 ]

[ DOR: 20.1001.1.26765810.1397.15.1.8.6 ]

81026uLIdS T'ON STIOA S4sauIBug sI1U0I198|T PUR 2911193 JO UONRII0SSY URIUE| JO [eUuInor

)T
D,, T, <T, —max [\%J oY)

P
Dgdse Jol pj Azl 398 il (gjlwesls b
D¢ <1-M oY)

OYgde axls M :max(v\m/(t)

j (338 akaly o

p
ably o 00) alal) 5l Dor Hlade Bl b adbige )50

wj—‘ Q‘B’l;" Q—‘ ‘_g)'l...ao.bl.u 9 oY)

Vg >MV, %)

Gk sh Ll (OF) ab, 4 a5 L Vi Jaie S
;Al.&ﬁ 9 (oW G PWM Ll 0l J).MS VSI uLon Vol &H}A)LQ
s iz o g el (a8 ST sly (SiullS b Jslass
Wlor Casd @) 5 Sygo 4 Vo, ol adlge iSTos
@-by ),

v i
(1_2DST )2

:V = MVCZ = M (aa)

01, max 02, max

aib N golpaday Ll -¥
N 5l oS ams o ol |y aib N oolpriny [sle (1) JSa
JeSs 508 S S aldsS N =1 olyom 4y ool gie Joe
Alflas Ojge 4 gwdlawl rie gl o 1 plas o ol ous
Sbml A S e slaanlS g wwd e pll ) 5y Al Joe
dgd B il eage p 1y b Jows lp |, ST oo b olisS Jlasl
lib ol a5 b gl (1) U5 4o ladS (6)lif et aS
Golo dib oSy Sl 45 g 0 e oo abl e b o ¥ Lo
e Joee (795 5y aib 9o cl> alin S opl jo s

il ae Jawe (69955 g lae 4 pl(k —1)  owslol
Sy al>ye j2 40 o S el (al 5 0 walsx Jos oIk
i 8,m 3y o 4 Dy (5 5 4 i b 5 42205 il

b Cawd

Cewd 4y a5l Dop o jladie (04) B (FV) Ly, 4 axgi b

oY)

3We p oy Jlail cdb 5t ey -Y-y
(Vol) )")9""‘ L.?’)’
zedS 5 Wien) sosnl b 699 5Ws zoedSs (A) US40

o ools ol 5 (Voy) ysnl e 55 (295 35

\Y

tri ‘
Vp

1

Vo ) ;
0 ! t

I

I

A/ST ;

, | |

I I

ST,A i i

I i
I i t

I I

GHT | |

| I
i l t

1 1

. | |
1 1 .

tL.srt, T,

«—
DSTTS
2

$90l S5 9 Sy sraads’ Glw 4o ST uudgi :(A) S

S Sloj) o Gloy o3l aw shlo Vo 5y 058 o cvnlive

2 (Vo =V, a8 Gl jho ne Sloy ojl g0 9 (V=0

SST e 03k 45 ol 51 liebsl U (sl bl o olis 0,90

Vor olg Slojy slaosl b g dgy00 518 5)5ml ho pue Slej ojb

S ST Gloy o3k JS a5 098 sl 59k b Dgp o)l Jolws

WSS el gl 0)99 8 50 yho alold I s j5 Slej ok S
00 oyl @

aib N golpacion jbsln @ ud Hlue:(]) JSSi

@‘"‘W Se =l oxlesds — w03l Jlw — oyl ot Sig iUl g (& (oo (o2l Alzxo

A



https://dorl.net/dor/20.1001.1.26765810.1397.15.1.8.6
http://jiaeee.com/article-1-546-fa.html

[ Downloaded from jiaeee.com on 2024-04-24 ]

[ DOR: 20.1001.1.26765810.1397.15.1.8.6 ]

L, iu D L, i D, L, l_w’

T
A I +V - . I V-
i i +
ISI Dy, Vi s, D,, *dE(N—l] S Doy
Ve I Ve, Ven gon
V \Y
Ct ‘ ©Js, LU DTN gy C)
Vic: Ve, s den
+ ¥ + +
Vc]:’_(j1 \/CZ::(:2 Vey =C,

Slojoil yo g aib N golpiciy Hlsbu Jsleo Hlae :(11) JSCb
DT, <t <T,

G L, L Glcils opp &V, 5ly a2 ol 50
455 Cy b Cy slanls oS o 435 1) 5,eml 5 ,2ae Ly
435 (Dy, 9 D) G (Dy, 9 Dy sleogs Gyb 5l cusy
Ok gy b ply Sloy abol cnl jo adils (b2 Wgd o
oS Wile eeiligel g Jowe 5l (o7a 5 Olz g ol 5L
il oo Ty o ggp ey wwdy &
g ol o 50y ey 5l o005 S8 Sro b5 <>l o
Pk =1) anb ol g5ty Lals, (YO) b (V+) Ly, 4 azgs

gdise Ol ) Doge a plK

Viwy =Vew-2 Ve *Y)
Vik =Vgewn Yk =Vewn Ve *Y)
iC(k—l) =IL(k—l)_|dc(k—1) =IL(k—1)_ILk (4]
o =1 — o *0)
Vic(k -y =VC(k—1) *%)
Vi =V *Y)

ab 5 5y hwgie Jlade Ve, 8sd kg, o
e Joe a5 by Doy oeiz e il pl(k —2)

e Jae 4 i3 ol gy s el(K =) dib il
wiibige (=D )T Slej ol o ol ail pudloal

aib N ol o 5Ly Jsoud Camms —F-Y
sy S Q‘s}so Gl & o 5kl Jolss ngLé 4 axg b
e GRS L 5 cpas o S o 1) Jlge adb g0 slagy35
abaly ol g5lwesle g (F+) akal, 4o (BY) 4 (09) Ly, 5 ik

“\‘1&5" Cawd ).:)

Vews _ 1-Dgr
VC(k—Z) 1_2DST

M)

o s g 3y il 45 e 40 4 el S5 4y p3Y
P S el 408 ae S b pl 5By sl

Vewg ka=Vi *9)

AY

0<t <DgrT, Flojojl yo Juo 0,5 Joe —F-)
g e olsgS JLal gl s 39 51 5 ST e alols oo ;o
sy Sl Aol cnl Jsb 0 Sy BS, (Spsleads
ods ool plad (Vo) JSo Jobee Jlae jo a5 job les gl 0
ol Sley o3kl Job o olisS Jlasl &jg0 @y sl Jy ol
G Jgl sl o Jouo 51 (Dyy 5 Dy ) sboogss 05 co 00lo
e o pIN ol e Jows 51 (Dyy 9 Dy ) sbovogee
sl Al ool il ol 5 e 5 (osSne Lol

bl o S8 ol b

Da.l_ L, iy ._.Daz L, i, D, Ly
HV N +V I al FV N
i i
s, D,, ‘ de1 s, Dy, * do(N-1) Sy o
A =
v v v,
va w ls, ey ls &N
*iCl uCZ uCN
+ + +
Ver==C, Ve, ==C, Voy ==C,

||||-.

Sbojoil yo g aid N golesuioy Lt lu Joleo Hlae :(1e) JSCb
0<t <DgT,

Ly, lgee abb g0 Cdl> o b,z 5 5y Ly, peesd L

Sysl s | aik N Jowe (29,5 5 69955 Ol 5 585 olee
@ azg by by s 5y oy 5l B Be by k23 230
4@ fa\k ) [nl(k -1 ailb ol 9 5tdg Lalg, ((AY) U (V) Ly,

19 oo Jo p) &g

Vi, =V 0F)
Vier = (1=Dgr )¢y V)
icaen =Ty (OA)
i, =1, ®)
Ve k1) =0 ¢+)
Vg =0 *V)

ke easmolid cud i @ 1 gy s Vegey <@g kilyy o

@l sVa spl(k =) dab b bz g o5 5y bawgie

aib Gls b, 5 ol 5y Lawgie jlade camsslis ey
sl e plk

DT, <t <T, $lojejl 30 Jowo o Slos —F-Y
g 00 ST & cll> o gyenl ((1-Dgp )T, Slojy o5b iy
Ol 0 Fosnl h Nedee Gheels Soyy BS, Sy slenls

IS8 5o Jolee jlae lgie 4y by pie SO by Jloj alols

sl 00 00l UL....’ [QRD)

—
WAV sl —Jgl oylado— o33k Jloo— ol 2 Sig iUl g § 2 (owiditeo (ol dm@

ournal of Iranian Association of Electrical and Electronics Engineers - VVol.15- No.1 Spring 2018


https://dorl.net/dor/20.1001.1.26765810.1397.15.1.8.6
http://jiaeee.com/article-1-546-fa.html

[ Downloaded from jiaeee.com on 2024-04-24 ]

[ DOR: 20.1001.1.26765810.1397.15.1.8.6 ]

@gtozﬁuuds T°ON STIOA $483UIBUT $S2IL0A18|T PUE [31I199]T JO UOITRID0SSY LRIURI| JO [euinop

Sl yd jelaie pad 4y 00l oo Jlossl 8 & )g0 a5 osliul 0,40
wiloads axs 5 Lo o
g Iy =010 cuglin S ol por 4 Jlos) 0938 S5 L lnogss @
ighe Jao bl b Vi =06V 5Ly prie
S5 olpen 4y Jlowsl oS S L 5 @ j08 g xSl slanls
6 & Vg =05V 5ty sie Sy 5 F =0.250 caoglic
gl o Joo 855 oo )3 T L s 90
s L=2mH Ll iy a4 by 5 bals polie e
5 ks 31 Cuglie 5 Wb e ol C = 470uF
g1 =020 L plp ey a9 byl b s w Sjgo a0 by
Digd oo 48,5 a5 o I =0.05Q
e olads b golgains jLzle oo5b ol (VW) JS 0
odls las B =4 Gl coyo Glp S 2o Ol oo
IS8 @ ax i b LSSl oo 4 pbcws jelae 4 ailosd
02 e Gl )5 4z uie ok slaw Ll L (1Y)
Ol S sl 699y Wy RIB e (V) JSS 50
dimdle (V1) S5 4y azgs b ol o 00l 5Lt (pome o9y
Sl el plealy Gliee Clib slasd Gl LSt oeb e
OF) S g azg L as cdls axgy iS5 cpl @ (gl (Jg b oo
s Ol QS Ll S8 e (29,5 Ol 4 (@b sl
4 ek &l Rl (Sl o5 Al Slawi b 5500l sl 69955
b S5 A sl 69959 5Ly SOOW (25,5 5 odss s
&g 63 sgum y0 dib Jlem eolpiin 5,5l glp 583V sg0> o
A5 Olsise Slib sl Ll b S ams e olis ol il o

0,5 g (rre (6999 5y S sl p 6 (29>

85 —
84 1stage—"
R
2 stages —
% 82
81
4 stages
80 \ 3stages
100 200 300 400 500
P W]

Sl oSy (2955 (3lgF Cxd 003b (gl o A Lo : (1Y) S
B =4 Juliblcy

500 ———
4stages =/
400 S
3stages—— T
Pout MI ] , ’ ]Stage
200 2 stages
1005040 70 80

50 60
ViVl
Sl2 59959 SWg o> 32 (2955 (lg Ol i :(VF) S
B=4 Juldlcuype

YAV ke —Jsl oladh — @03l Sl — oyl ) g xSl 9 (332 (odigen (yozxl Ao

AY

a2l W osS Jos Ly il po 99 55 sl JSO e @
oo Cawd 4y abal) (Y4) 5 (BY) «(BV) alals, &
VCk — 1- DST
VC(k—l) 1_2DST

V)

alal) BA) alal, 5 (F0) abal, 51V oy e 6 %0 L
Dl oo Cawd 4 5
1- DST

2
2[1-2DST J

1l g0 50 2 Dyge 4 Gob abal, 0Bl K =3 45 550 50

]2

oy @98 akuly o (M) akl) 5l Ve jlde g 0K L
g g0 Jol> i alal,y sladls an golpainy LSLe il

j3

il w5 4kl g0 S gl onsl Css @ Lly, 4 azg b

3 Gl s e o 4l Nl (gl 1) ¥olae ol 51

]N
Gy eoliinn 5ygnl Gl cuys 5l slawlie (1Y) JSs
Do e i 1) Dyr )5 oo con p cilizee Sl slaws

VCk

(AAD)
\Y

C (k-2)

Vcs _ 1- DST
Vc1 1_2D5T

vY)

:Vc3: 1_DST
* v, (1-2D

B, vY)

Dl oo Cawd 4 ;5 alal,

1-Dy
1-2D,

V.

10 ;
/
J/
8 r
4stages—/ /|
{ ’/’
3stages —F/
B s / /
4 e /
2stages ————>>"
1stage
% 01 02 03 04 05

Sluxi (6l 5 (ol 3 590! (i 381 g b dunny Lo :(VY) S5

Jele oldi olee e 0y90 adlle -0

Olid olows g8l L Golgion

2 @oled LSl Sl e oy p psliie 4 Cwend nl o
L byt cpl Gledily g (29,5 Slali e calizee Slids slass
SrSojlal iyl e & S0y (g jlwand zli 5l solaul
szl plas lizle o Sl Gl g pSoslal jelaie 4 Wil 0



https://dorl.net/dor/20.1001.1.26765810.1397.15.1.8.6
http://jiaeee.com/article-1-546-fa.html

[ Downloaded from jiaeee.com on 2024-04-24 ]

[ DOR: 20.1001.1.26765810.1397.15.1.8.6 ]

Glise gyl o b ol e Gialil ol s, 55
abi>de (VF) USO8 4 425 b o )lo 52y (siliel a5l 5,55
Sl oy Jlade il L LSS ol o o Cod oS 09 e
bee PN Sl aes o lagls 5, 5y i W
35S Z81 JLsle 53 il (9, Sy GRS S 3pb e ali>dle
Bl re Glie Gogr Ol 5l 36 Cnl 5 00 s oSl
g Slabad caslie (2Lb L lgiee (S5 ek 4 ailise T 515
5y 8l o po Gl e (SOl Ll Joe 0 )8 4 a5 b

2,5 ol 151 il eals sl 5Ly i g

1321 89 5Ldg i 9 5Ly 381 g pd s Lo (V) Jgu

e
olgiian Jusls|  ZSI SBI EBZSI
S Sl
sl | DD | DT
2 2
5 |[1-Ps 1-Dg, 1 |1-Dg 2 1
1-2Dg; 1-2Dg; 1-2D¢; |1-2Dg; |2Dg; " —3Dg; +1
VB -1 VB -1 B-1 | B-1 8+B
Dq, 0.75-
2B -1 24B -1 2B | 2B-1 4B
Ve, | BV, BV, Bglvi BV, D, BV,
B +
ch BVi NVBZVi Zlvi B DSTBV|
Vc3 e NVBQVi e —_— (1_2DST )BVi
Ve _ BV, _ _ _

Ve max B+1
f,‘l B B > B (1-2Dg;)B
Vo, |@-vB)V, | a-¥B)v, | -BV, |[1-B)V, -BV,
Vo, | BV, -4/BV, — | -BV, | (2D4 -1)BV,
Vs S @-YB2)Vv, S S —-2Dg; BV,
Vo — -BV; S S S
VD,max
m -B -B -B -B -B
Ve, |(WB-DV, | (B -1V, | — [(B-DV, —

Vs, |(B —\@)Vi(N\/Bsz/E)VI N I _
Ves | BV, BV, — | — —

Vs (2N -1 —_ N\/B('\HD\/i — I _
Vou BV, BV, BV, BV, BV,
VS.max
v B B B B B

10
Proposed
B
0T o1 o0z 03 o4
DST
43 52 Ol et s 5Ly i3 G o sy Lo :(18) S5
3]

AT

sytele L golsday jlole awslic -#

P9 30
Py e eilipal mie sl sl b olgiinn LSl el o
b lislo 51 S e colae 5 Llpe 5 95800 dmlie ilisio Ll |
Agd g0 00ls ylig

Seelw (ilagsel aS i ;0 09290 slizl olaws (V) Jgo 4o
10 090 slizl olass 5 g dib N g dids g0 > o golgain
iloas ool Hlis paww po sudlasl e (slo 5 yei0] (gudlasel Al
Sl oaulidl 5 hel o aS 35 svalin plgi o Jguz !
Sl 00 solazwl (gola das 0ldS s g Jled & paie g0 5l ol
@l dod olS G5 Jlb e pate oz 51 ZSI a5 > o
sebre A VY] ez ye 40 o0t al)l LSl o .l suls soliul
Laogso olasl 50 5 guny yolic dlowy 5Ly Sanlidl a8 ml5dl
Slasy adds 90 (golpaion i el jo iz po el 4Bl ol53l
—olie olaas g 005 ZSI jo lagyT slows b pl s bagyj5 5 lacales
ol a8l mol38] soleass

Juao 9 00l wulS 00y 1381 Jueo 5o 1321 Slas’ duay o 2()) Jgur
6Ol HLis L b camdlisol gio

©olgriny Jslo |golgin L34 ZSI | SBI EBZSI
wby | wsn | DDV DV

lacale olows 2 N 2 1 3
o oyj5 olass 2 N 2 1
S slax

A 3 2N -1 0 1 0

&y08

[EXPARIR 4 2N 1 2 3

@olgin Ll 5y ol oo (VF) 5 (YY) Ly, yo
9398 Olye 4 g b ad e 4k N g aids g0 2> 6l
22l sg) Wy Jlade acin iz o Jgux Gl o wleas
as .)9....:‘54 PUEES, PR P W ML’XA )LJS w‘ﬁ‘ w;.«a [ g
5 badS (gg, 5Ly i lade ancin LSS ol co o cou
O lade aiiog Jg 0og (LSS bajlisle 51 S e 0 baogs
ilee Dglite GlSy al Bl yo o o) (555 55
ol o po (V) Jguz j0 oals oals lis lalgy 4y azgi b
Golginn HESLo o 515 (g9, 5Ly i lade aiciog 5 g 5L
G sbas > 4 09d o alaxde (VO) S0 4y a5 b Lailons
s o i3l 51 i (W] e s Gl oy S8
Sl Wy Gl cupe )5 4z Jlade AlEI L (Jg 0os
G5 5y 2l pl e alil L gbige S sdleiing

—
WAV sl —Jgl oylado— o33k Jloo— ol 2 Sig iUl g § 2 (owiditeo (ol M@

ournal of Iranian Association of Electrical and Electronics Engineers - Vol.15- No.1 Spring 2018


https://dorl.net/dor/20.1001.1.26765810.1397.15.1.8.6
http://jiaeee.com/article-1-546-fa.html

[ Downloaded from jiaeee.com on 2024-04-24 ]

[ DOR: 20.1001.1.26765810.1397.15.1.8.6 ]

81026uLIdS T'ON STIOA S4sauIBug sI1U0I198|T PUR 2911193 JO UONRII0SSY URIUE| JO [eUuInor

™ vrifpul ™ VSTIoul ™ -VSTloul

200
st | L] L
st L

03’*‘“ ﬂf{’(‘ﬂ n.’nip na’x'rz nmha
t [sec]

@

(3l 5L 5152 PWM IS (5l JUS s el :0V) JSi
ST aalyf () 5932l S,y 5 Sy SWoaelS 3o 5 ST s (il

6l JUS g I35 () 55 5500] Sy 3 Sy SokrlS 3l 59

S, 35S, S, s
3 oslial L o adys PWM 28 (sla Jiaw (V) S

Al (V) US40 ous ools las PWM 8™ Sjauls” o651
L Jol el lizl & baaye (L2 5 5U5 slaggeSn (VA) JSCs
O3B e 90 5l cadis e 5L (QHVA) S 5o oo o LS
o9k Oles loas osls lis Jol adels calus o g0 5Ug 5 Jgl 4l
aS abboe 20V 4% e 5Ly cowl ool Lo (F) Jguz o a5
Jsl ik ;5 ol 4 ol 4 36y Dy =04 5,5 a5 2 L
Oz o ey o0 BOV ey 5L e g0 51y 5 sl ge (38
15 Gl s 30 5y sl i 33 (GIHVA) UK 40 5 len
3ga> ;3 ST e Gl ol yo 5 60Vl Loy ST e ik

2 S e aai |y ol 58 6,95 Slowle a5 ail 0 —40V
5 sl aib Gl ol w5 4 35 (2 VA 5 (0 I (sl IS
de S 5Ly ailoads sols ylis Jol adls 9,5 dC S 5lils
60V 1, ST e slaejyosls 09 OV 0l ST Sloj o3l 5o
o oo slid 1y dalgy gy a5 abl oo
= ViV

=VvClM =i

0301 0332 0B 0304

t [sec]

=LAl

8

0330 03301 0302 0303 0304
t [sec]

(&) (&)
=yl V]
60
20
2
0
0330 03301 tc[).xaj'm 0303 0304
@

3l (I ol b (1321 Gl s 9 59 slag e S :0A) JSui
il poo 93 3y 5 (V) ol 4 315 33 o) ard qane

@‘"‘W Se =l oxlesds — w03l Jlw — oyl ot Sig iUl g (& (oo (o2l Alzxo

AD

8
6
V¢ L
V, 4
- —— Proposed (2 stage),[13]
= w
17
0 2 4 6 8 10 12

i o 33 B335 g9y 5Ly i ST s Uie :(19) S
Wy el po

Silwannds s -V

90 (smilonel e 50l 0ol &l Clllae Covo gwyp jelaie 4
&jlwanss PSCAD/IEMTDC jl3le 5 loe jo (golgiioy ddlb

(V) Jgaz Sgd oo al)) Cand ] 50 o] Cows @) gl 5 00

Ao oo olid 1) (gl gl oolainl 5 50 sl sl )by

JLS Lo g5lwanls (gl oolisiwl 5550 s yiol )y (F) Jgur

Aol 90 ol
i/ adlgo Jaie 12/ ailge Jlade
99,9 5y 20V p9o aab Galu 8mH
Sl ilss | BOHzZ | Jslaid oyls | 470 uF
S Gils s | 5kHz pyo dib 5l 470 uF
ST 5,5 a5 > 0.4 9 sl | 46mH
OgYgde Lasli 0.5 T R 10 uF
Jol ik b | 3mH b Cuoglie 250
20 :'vtn'[w] = vmipd = -VSTIoul
200 -
ST,
e |l 1L
G '—\_l—\_l—\_l—\r

03300 0301 0302 0338 03304
t [sec]

20 :'vtn[nu] = -vmipul ™ VSTl

NAN 03 0P NAR  NIAU
t [sec]

(&) (N



https://dorl.net/dor/20.1001.1.26765810.1397.15.1.8.6
http://jiaeee.com/article-1-546-fa.html

[ Downloaded from jiaeee.com on 2024-04-24 ]

[ DOR: 20.1001.1.26765810.1397.15.1.8.6 ]

b sl S 5 el 2,5 5l (@Y ) S Sloalds sols L
e B (V) JSd ) iz oo e oo LS ) 535 Gl
oo ooy ylzd 1 uld slasm by pled el 29,5 5L g 4855
ua.’>L~: ) V02 )LJ9 LSU .0)‘0 e G JS...»: ;Lu)_o.a S el

Dgb oo SLIN(Y ) S p0

= vol V]

8B_E8

0240 0260 0280 0300 0320 0340
t [sec]

mmmmmm

=Y

0240 0260 0280 0300 030 0340

t [sec]

(&) [ew1])}
=955 3Wa () )90l (29,5 JWy oz g i (V) S5
Vi) e g SLg (@) £(V;) S emly yidad 51 8 55 590
Vor) 95 omly b 5l an el (29,5 3Lds

& 25 4 — A

J,clSuL.le ad Sl aad e pwdilogel ade 5jenl dlie cpl o
aib N g aib oo a0 golping Jowe 0,5 Jos 5l sral> g
SS9y oz oo b Wl ST 8 9 ST )5 e sl
LSl Gm sl awlie s ole 5 Jlsle )l PWM
5 pomye (emildsel e Jjanl baib N g add g (solpiiny
Fogkl &5 0l atie g ad pbul ol (SialS oalEl e
Ol pgmsye slaylil 4y S (65 ke SRl po ooleiiny
D =04 )5 a2 5 20V (639)9 5y ,0 &5 5,5k &
Py il @i gl o JolS b F)gul 699,9 Wy i
60V L plp osds (G5alS eanl®l 5ysnl 5 100V Ll
Sl (295 3y )5 llpd res ;5 a5 (Sype 50 Al o
O ally Gz o alloe 180V Ll adb g0 (golpiiny
A gy GLeSe Ll cod Sl Gl 5 Lol b Slid slass
s e S o], Slids sluss i3l b 45 0 askiis
SRl 5 e Ze Ol S oy Gl 0y W5 e
IRV I

&=

[1] F.Z. Peng, “Z-source inverter,” IEEE Trans. Power
Electron., vol. 39, no. 2, pp. 504-510, March/April 2003.

[2] S.M. Dehghan, M. Mohamadian, and A.Y. Varjani, “A
new variable speed wind energy conversion system using
permanent magnet synchronous generator and Z-source

AF

(i |_1) Jol albb Gl o 3 (5948 3Ly (&) d\ Ll) Jol aiubo
Vo) Jsl 4l de S 54 ()

odld oLt pgd adib il lo > 9 5y 53 (V) USCS 5o

aibs 5l e g0 5ldg casdns aae 5Ly (V) S s Laslons
az > b cpl ailoads ools (lis pgo atils (il yu 90 5Ldg 5 pgo
180V 4 (s 035 e 55 22 9 4 5Wy Dy =04 s,
(WEVR) S8 50 5 pgs adeb il j 90 3Ly iz @ o) 0
peo dils Al s 90 5Lg ST Jloj o3l yo el oals ools lis
009 180V L ,lp Tog.» s pes ainb 3l 9o 5ldg bl
5 Jsl el sl 5Ly Ll ST 2 Sl ok jo 5
Broai |y o] 55 )5 Olawlre a5 all o =120V iy g0
il bz iy @ 525 @)D 9 (V) Gla Sl j0 aiS (o
5Ll ailoas ool lis pgs adls 9,5 AC U 5Ly g pgo adul
oS wslioe y plod Jiysnl 99,5 S5 plas aib ol o do S
Shds L 1 ST e Glsjoil ;o5 OV 11 ST Glej ol 5o
Ol |y by, (fwyd a8 il 0 180V pimy g0 aiilo (315

.M«)L;o

M =M =2M

,m-m i B B

03300 0301 0302 03XB 03304
t [sec]

= iL2[A]

0330 03301 ([)3?02 0333 03304
t [sec]

(&) (A

03300 03301 0[33]02 03303 03834
t [sec

@
3l (&) pgo b s3>l b2 g 5y g ge Sl :(17) Ui
il 95 5Wg 9 (V¢ ,) pgo alb (3L 5Ly (V) @ ds aue
(i) pod b Gl w3l (gyae Lz ()11 ,) pos aib
Vier) poo aub de oS 5Ly ()

L as wiloads ools lid glis 0,90 g0 ;0 (VA) 5 (VA) slo IS

ol 1) 6,505 plooj e (F)) (G505 VL GuilS f 4 4z g5
d= ples Soenl (9% Wy slagaa St (Vo) S0 5o igd oo
L iloas ools Lad gl 0,90 wiz o )35 by yikd Sl 5 JS
FSzsS il (F,) sl 2o, 5y 5 8 oSl @ azgs
St Sy ok o bagae JSt ful wiloe (SyalS (W5 2

Journal of Iranian Association of Electrical and Electronics Engineers - Vol.15- No.1 Spring 2018

WAY ko= Jgl oslest— o203, Jl— ol ! Seiig iUl 9 § 2 (owdien (502! dm@


https://dorl.net/dor/20.1001.1.26765810.1397.15.1.8.6
http://jiaeee.com/article-1-546-fa.html

[ Downloaded from jiaeee.com on 2024-04-24 ]

[ DOR: 20.1001.1.26765810.1397.15.1.8.6 ]

81026uLIdS T'ON STIOA S4sauIBug sI1U0I198|T PUR 2911193 JO UONRII0SSY URIUE| JO [eUuInor

capacitor Z-source inverters,” IEEE Trans. Power
Electron., vol. 28, no. 2, pp. 837-848, Feb. 2013.

Y. Zhou, L. Liu, and H. Li, “A high performance
photovoltaic module integrated converter (MIC) based on
cascaded quasi-Z-source inverters (qZSI) using eGaN
FETs,” IEEE Trans. Power Electron., vol. 28, no. 6, pp.
2727-2738, June 2013.

sz Joae soblomn dumw (oaiS Gyal el >lo e [VY]
SOl aiion 331 B L YL cal b &Sl & Jate (xbas
o)l (ol pl SCig Sl g 3 (owidige alzms g0 95 slaJob

AYA0 5L ) Y-8 sleasio pow

[20]

(ool pl gy bl G S dgeme (Gilald Sid s [YY]

B s 3ly e slo i yenl (6l w0z LSl S Sl

5 gigw oS Sl L DC ad% pe S sl p (oxbaw i

‘I“)LP.- oleds oylpl SogsIl 5 5 i ale ‘"‘)57{‘)
VA0 Hlws; MNVAY Y sloaxio

1 Z-Source Inverter

@‘"‘W Se =l oxlesds — w03l Jlw — oyl ot Sig iUl g (& (oo (o2l Alzxo

AY

inverter,” IEEE Trans. Energy Conversion, vol. 24, no. 3,
pp. 714-724, Sep. 2009.

[3] E. Babaei and E. Shokati Asl, “A new topology for Z-
source half-bridge inverter with low voltage stress on
capacitors,” Elsevier Electric Power Systems Research,
vol. 140, no. 10, pp. 724-734, Nov. 2016.

[4] Q. Lei, D. Cao, and F.Z. Peng, “Novel loss and harmonic
minimized vector modulation for a current fed quasi-Z-
source inverter in HEV motor drive application,” IEEE
Trans. Power Electron., vol. 29, no. 3, pp. 1344-1357,
March 2009.

[5] A. Shahinpour, J. S. Moghani, G. B. Gharehpetian and B.
Abdi, “High gain high-voltage z-source converter for
offshore wind energy systems,” in Proc. PEDSTC, 2014,
Tehran, Iran, pp. 488-493.

[6] D. Vinnikov, and I. Roasto, “Quasi-Z-source based
isolated DC/DC converters for distributed power
generation,” IEEE Trans. Ind. Electron., vol. 58, no. 1, pp.
192-201, Jan. 2011.

[71 D. Vinnikov, I. Roasto, R. Strzelecki, and M.
Adamowicz, “Step up DC/DC converters with cascaded
quasi-Z-source network,” IEEE Trans. Power Electron.,
vol. 59, no. 10, pp. 3727-3735, Oct. 2012.

[8] V.P. Galigekere, and M.K. Kazimierczuk, “Analysis of
PWM Z-source DC-DC converter in CCM for steady
state,” IEEE Trans. Circuits and Systems, vol. 59, no. 4,
pp. 854-863, April 2012.

[9] E. Babaei, E. Shokati Asl, and M. Hasan Babayi,
“Steady-state and small-signal analysis of high voltage
gain half-bridge switched-boost inverter,” IEEE Trans.
Ind. Electron., vol. 63, no. 6, pp. 3546-3553, June 2016.

[10] J. Anderson and F. Peng, “Four quasi-Z-source
inverters,” in Proc. PESC, 2008, Rhodes, Greece, pp.
2743-2749.

[11] Y. Tang, J. Wei, and Sh. Xie, “Grid-tied photovoltaic
system with series Z-source inverter”, IET Renewable
Power Generation, vol. 7, no. 3, pp. 275-283, Jan. 2013.

[12] P.C. Loh, D.M. Vilathgamuwa, C.J. Gajanayake, L.T.
Wong, and C.P. Ang, “Z-source current type inverters:
digital modulation and logic implementation,” IEEE Trans.
Power Electron., vol. 22, no. 1, pp. 169-177, Jan. 2007.

[13] A. Ravindranath, S.K. Mishra, and A. Joshi, “Analysis
and PWM control of switched boost inverter,” IEEE
Trans. Power Electron., vol. 60, no. 12, pp. 5593-5602,
Nov. 2013.

[14] E. Babaei, M. Hasan Babayi, E. Shokati Asl, and S. Laali
“A new topology for Z-source inverter based on switched-
inductor and boost Z-source inverter,” Journal of
Operation and Automation in Power Engineering, vol. 3,
no. 2, pp. 167-184, Sep. 2015.

[15] E. Babaei, E. Shokati Asl, M. Hasan Babayi, and S.Laali,
“Developed embedded switched-Z-source inverter,” IET
Power Electron., vol. 9, no. 9, pp. 1828-1841, July 2016.

[16] L. Pan, “L-Z-source inverter,” IEEE Trans. Power
Electron., vil. 29, no. 12, pp. 6534-6543, Dec. 2014.

[17] C.J. Gajanayake, F.L. Luo, H.B. Gooi, P. LamSo, and
L.K. Siow, “Extended boost Z-source inverters,” |IEEE
Trans. Power Electron., vol. 25, no. 10, pp. 2642-2652,
Oct. 2010.

[18] D. Li, P.C. Loh, M. Zhu, F. Gao, and F. Blaabjerg,
“Cascaded multi cell trans-Z-source inverters,” IEEE
Trans. Power Electron., vol. 28, no. 2, pp. 826-836, Feb.
2013.

[19] D. Li, P.C. Loh, M. Zhu, F. Gao, and F. Blaabjerg,
“Generalized multi cell switched inductor and switched-



https://dorl.net/dor/20.1001.1.26765810.1397.15.1.8.6
http://jiaeee.com/article-1-546-fa.html
http://www.tcpdf.org

