[ Downloaded from jeps.dezful.iau.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23222468.1393.3.2.2.0 ]

Journal of Novel Researches on Electrical Power - Vol. 3-No. 2-autumn 2014& winter 2015

A Qe 9 jmb = p90 0 )lodd = po Jlo = 32 50 (g DliinS paads - (cole alne

039 550w (s il S bl SOy i 30 (o) (Glas Jxo (pasd

Yoo \E3
Slr o Pl e

alisayahi97 @yahoo.com «Jg;0 o>y oMol of5T olSitils e ja8 (5, (cwiige bl (ool )15 (ggomiils -V

barati216@gmail.com «Jg3;0 oy oDl o131 oSl ¢ cwiigo 9 (8 00SLlS ¢35, 09,5 ¢, boliwl =Y

)90 &y 498 Jow p o Sliwl S o e 30 (o) Sl ausis gly ey 99 Wlie ol p0 teduS

Oo) Glas a5 add (LS Wilgi (00 (G p2x i 33 (5590 las 3929 pus L jgeo 53 LS Jol (g ol BT 1,8 o)y
29 0lgS JLaT L 5l oo sllas 3929 b (> 090 gy 50 Camwl 0315 £ (3] DC oo )0 b 9 Q25 s AC oo 53
S oad 53 gla gy pogdle b0 (auidd BB AC oo b g DC oo 53 0315 £ (o) slbS Glugansly sbaogyd
L o) ool 5wl aid )T 1,8 oy Oy90 (3950w Sl )sil S 50 Hei e, e )O e sl Jme (i e 09
Sy 5ile yghunil i (S ala gy (e eiliel SLIg AC 9 DC (sbradgo g Sy 5Ldg AC g DC (slaaddgo (g S0 lul
Wbl oo Cosid B (S Ll S poxd s b 59 9 @i 59 o) LS £999 Jxo

& 4998 J1ous (Bl (ygig ) g e (S peanns 139 S5 33515 o) sLbs 1 goudS gdolg

T e 0355 S5l S, s 50 (e Slalla>
b el 00id ey Ygame Yl cpl 15 el cad 93l 35 4y (glanao
shaanbee Gl Jol sl 5lam pgo lbs Jlail 092y
O e 5> 00l sl 5y sl ey sllas sl &7 lw]
L8 e e 500 B )0 4z )0 (S e obml gz e S
L ol g w03 £ pg0 slb ST b oo (I3 e 40
L ol 5o Jolaiel [Li adgs 5 ocd anlys olisS Jlasl so
eeals aalys g ,o 1y et 5y s Jolesl g asie ool
DS a g el gl 1) L paiar 0l e (e sl 50
Ll (Sl Sl 555, o) adsl sl @ S Gl
2 o3 50 Jeo 31 2SI ol 5T e |, a5y slollas
ol Lols ase s gl oo Y] lsa alols L b [V, Y] gl
2551535 59 g 9, Shes e 45 Lo cnl @ 4yl slalks g2
A ansels BB b,y cpl b cdiiS sod olowl

doddo —

Ol oS el Glgie an LaolS's 1 (ide Gy Setes boy5il 55
4 a5 Gbj popdle ygil5 (s Gali anil e &08 glapig
55 o558 (59 (651 ot @B el S s )5 o535 395
Oilas 5150 5551535 oo )ly slagle; oS (Fige 40 5 99,5 o
5 eyt ol G058 o e 4y elad pas 5 oo (Bl il
31l ne e g el Jobo 4 laae Cosl (Ko Cgane Joro jooss
Ao Ode ol pled j0 i [0 00,5 GBgie s0b) S sl 8055
Bt SgaS L5 05D 00 48,5 (5 Jb 500 lba,gil 55 5l L]
e Sl (Son a5 (pl 2 ogdle byl 35 L 4Ll o9 (] aSS
Rl 205 oo i gl pee Jsb 2alS el w0sd lagl &Lz
L oilss J2bs lalhs sl o3V dapl; S5l 5l 6505 5l> sl

25 Byb g Al dnws 5l Ay


https://dor.isc.ac/dor/20.1001.1.23222468.1393.3.2.2.0
https://jeps.dezful.iau.ir/article-1-73-en.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23222468.1393.3.2.2.0 ]

Journal of Novel Researches on Electrical Power - Vol. 3-No. 2-autumn 2014& winter 2015

5 oS goleiing 5 (s Slebs, Jo—ol Sl pes i )
0955w 555155 Selinl S 28 s 53 ey sla Jore (et
ol o el onds &l b g5luas ol pom i 10 09d o0 &l

el 00 (6 S Az cods ) gl ST @ Az g b s

Sl (gl Jomo (s 9 (i gl (gig Y
0955w 5951 55 Sy s (0 )
2 ey Jl gl o (rnd 9 anse il slang, (RS opl y0
Lol e 45 Sl 620 piasn b (49,500 slo,931 55 5589,
D9 s 45 Hgile il 5 S )b ) g jlwgnSy Ly
oleacds UL“

4,98 Jowd bwgi cne) sl aseidd (g 90 Jeld Loy, ()
9 S5 5 sl eslaiwl b ey slas Jome (oS (09, S g @2
=S 5 Gy e 1 e il Hgileyshedl 3 ey Caaglie 5LJg

IRSIRAPEPU

DC AC o gollas ausis -Y-)

S 28 s (o) LS (At S g S i ol o
aS Sl onl gy onl shol Cuze ol ol will 1y, sl g3l 55
2 Oy sbh ()5 a0l ae 4S5l g Wl
3l s paeid AC G j0 az 5 DC Coons o0 4z 1) S 28 pacs
Jlos g an 28 bl 1 ) Ol At 0920 ed el o0
=S Al jo ool ools 1,8 e el by b 5y S8
L8] el Ko p25 5 g3be y ginnd] 5
9 Ol 05l e oamlie (V) JSi j0 45 jshailan
Sy gle gl 5o )liw Cuans 53 Sy (eey eilogel Sy p3line
bhas (53,5 390 (sl el Jladie cnl sl (9,50 95155
el oo dlre J9u3 LB jlade SG 50 e
20,18 5L8 (605 ojlil (6l Sliad (i g, o)

2 oz Ly s aSeslal 6l ol b 55 g S -
Oy ol

2 ol b3y slecSisele pansits sl @y s5lll S Y
Gk 5l ok S S e )3 (e sl So 3l ) e
o3k B zg 593Ul Sy s S Bl 5l ey il

AR

AV Gliee g 5mly = pgo o)lod = pows Jlo = G 50 (ngd Dladod caass - ele alxe

sl,gl 55 5559, Oloee ey slad ariS Sl Ghsy ez

ol 0yls sgzg [VAD L5t o gl i3] sla (63509585 5 [F-7] (yg, 50
So sl eslaiul g sy Jlail SG 4y IS jebo 4y aseis sl g,
S 9 adlie ol jo 4 Lig,aisle Ls > - DC L AC 5Ly acie
Loyl 55 Sl s, Emme,o b o e 5 S0 e
S ol 5l g S ke yghedl s Sy bawg S5 Glaee e
g oo 43 Slugnsy

‘51.{&4&13).3 )" oolawl o)'L?‘ Pl J,:Jo & doLerM %I ARV
Ol coilB wars o |, DC L AC o slallas calizee sbila>
LS g9 By (asiil jlam O)g0 e 50wl oo Sen | e
09— syl 5 50 pegasar b oo (sl 555 Emime S35
P9y S mired dllie )l Holaie (pow 398 @)l g 51951
S50 G955 L9515 50 H559, ey Sla oo et 0
slochd don alad 4y 5L Boe i pl el oolo JI3 )
Sledbl i ilo L ool ogdle o)lai |y Uas oo yund (510 09290
15 e S0 e 58 ) Sl Cexge 0)Lyd (s LB
Joee s Gy, 3l oliul e 1alS g3l 55 st 3o, 0 ) 0o
D)8 ol azgi 3)50 555, JolS gl el 5l (e

& o 0> Sl S 28 i (e sl (sl ) o]
e Ll 00l )‘)J )P )90 ¢u] ual.’> (_ngL;fﬁ J.J»b 4 [c\]
8o g Lilye syl aS 00,5 Lo |y 045 (golprinn wax g, dlie
sooe gla by, 4l o ol Blo b by, 4 Cod (6 itin
dfm)oﬁwuw‘wr:buldw)fmoyb‘w
2559) T y® ooy sl Jore (e sl (B0 4 B e
slolls o Smld 5l (64 5,5 lo gl 35 S50
J._m M 6‘)._; U"’j) uA_JS‘ .b)‘d._s S9>9 | Lmelf5):;' Bl GQ.)LC
Vo) Jlw 5o S laygil 35 59 )95 e S ne) sl
U asg L adlie ool 31 50 el ool olo [v-] &> 0
Eolz daz (Ghyy S by dw (nl (o g 00 el o sland
o 3l el 1) G20 pn oS cblas o LlB oS s o )
Lol yen jlosnss (59, ool &, slallas AC 3 DC s slallas
salss 1Is 1) 5559, e o) 2 > Jowe et 5 (e ol

D9


https://dor.isc.ac/dor/20.1001.1.23222468.1393.3.2.2.0
https://jeps.dezful.iau.ir/article-1-73-en.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23222468.1393.3.2.2.0 ]

Journal of Novel Researches on Electrical Power - Vol. 3-No. 2-autumn 2014& winter 2015

S bl ools 7y 5luguSy sloogs jo 5L Jlae by oligS Jlasl

soe obnal janis

69925 s 5lugusS b Sl SO 550 gt (V) IS

o9 {4l s ol &l By Sente eiares 9 S (l 28, 1
5Ls bay el o el 0 4]l llie ol 1o FFT ;e (spaz
03l ;55 0T 4y 5lds ol ge S 5 9500 (6 S0l (e Ceaglie
L oo, il s (FFT) o 4598 s S banogi B 095 00
el g poepa—mip s sl i Lol S8 () am a2 g
20 (s Seoglia S5 g0 S 5l enal s 4 (fs fsof3 o2 f1f0)
Gl A5 El a1 (1) Jgaz b llas by, il (slallas
el 5 slo S

ez 55> L AC s DC coos glaz asis ool -)

og

g ;o osls &) slhs g45 0,5 Lasin =Y

5o Lz 0529 L S5 500 i (0 s o 090> (yuedd =¥
Logo

3850 5 5leSG AC las o ols jes o LB -F

ools #, DC cos sllas S Lo il f3 > f145 (oK

bl jo b ay ol el il f3 < fi &5 olin Lol (A g4) ol
sl alex 5l alize glacdls asly ols AC coos gllas 4y s
P9y > 4 9o Jols 1) SlusgunSy 9500 5o Las 9929 L DCeas
S (F) St el i Gy b s e ol allio ol 4o o )|
Gl slalas aen sl ) oolinn slad aseis () 5l sleinss,
dmlio 5 ;5338 (o) b il dms oo (LS (V) Jgoz 50 00
el 4y ol s Cilize glac b 3 Gilike LacSiige o
&y aml g aslgi oo Sledbl (nl a8 s, las 52 3550 50 (55550

\Y

AV Gliee g 5mly = pgo o)lod = pows Jlo = G 50 (ngd Dladod caass - ele alxe

AC 2 DC .
A
I ~
S ] Qg5 SR

v

m|—»| FFT|

[“])559) Oy o madd s adgl 25l (V) S

oslol o ead S rae JSh slddasiin 4 4z L

1Wgd (olulid Wiy oo pj lallas e

Sy o soal 35 g sllas el ol yo AAC Ceaw (glallas )
3B ST bz cnl & 0ad ey ilaesl 5o 0l 618 e 5B
ol 4 ol Sige ol Lais

ihicgel 9 DC ol > S b oyl 43 DC Caons sllas -
WS e 98 5 9leyghal (e e 5l S 958 00 SO ()
Sz &z Jol Gloygindl 5 o e 5l 59— Ll
Sl anny Shge o ol pnliol B aw e Glagl
Al e po SlaSise le Jolds 9250 DCL >

Lol wois g S DCSAC Caons lojan sllas —F
sl s 5 S Sg0 e 00 g S5l Sigela

J—=o b | s Cdon st (2] 4 il pls
s S5 50 ey el S5 b by e JSS SloSige o
ol aniets Sl Ky 0

b 3529 LDC AC coouns s aseis -Y-Y
Slwgusy 0929

2 2las aS Slej @ aned Joas wlal g ool &l 3, 50
o b 5y JuSww SO a5 alK.05d cod 0y (555 00 S5
M‘so OOIQMDC Coww Lgl.]a} Q}gfl <f3 Jfl 5AC

ouds JoSid jetan 5 b 0990 dae il lognsS aS leb;fl 5!
sl S 31 d(canl oads oals HLas ¥ S jo S jghailes) ol


https://dor.isc.ac/dor/20.1001.1.23222468.1393.3.2.2.0
https://jeps.dezful.iau.ir/article-1-73-en.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-25 ]

Journal of Novel Researches on Electrical Power - Vol. 3-No. 2-autumn 2014& winter 2015

[ DOR: 20.1001.1.23222468.1393.3.2.2.0 ]

A Qe 9 jmb = p90 0 )lodd = po Jlo = 32 50 (g DliinS paads - (cole alne

g 0930 ;0 ez 5429 L DCy ACiows slallas aseis (V) Jgoz

R * S8 s Slallas e e
s 2 )7 e (S e Lmn_iﬂJj,a)La
l o 950 DC sllas-(all
A 56 o Uas Calles oo 0920 9 DC sllas (o f3>f1
oS Ll laogys 5| s 5 e Alia ;5 DC sllas(z
Son AC iS5 gl | 9 AC LS sl
p| °oT e f3<f5
5b e oo B L e ol 5gy0
DC ls
5SS glas
e sy s AC
C S lad X 3<f0
. Jail 56 len 2<f3
Jlas! Uas
OL\"S
obgs
D o 050 g AC 5lgs (slas f3>f0
g S DC s
E i f0>f1
oligS Jlas! as
6UQ,' 3>f5 f3<f1
clas
»DC | 7
o 9 2>f3
‘59-.‘“5
F| & s | f5<f6
,DC o
(==
L“"ﬁ“" bl
3 o
22 f0<f1
s gllas (]
o s 029 L DC 9 AC coows slallas e sladaig (V) S .
Bogs g AC
SlogeSy o0 Jlasl S
G (f0<f3)els 55 .
>
9 DC sl (o
Coms Lok 0930
Jlasl s
(0>£3)els55
Oy Snglie 5lilg 9 SO 2 5y AC 3 DC sloaddge Jodooi 5
DVl el o 5l pghonil 5 (5 s 5 4y Jeaio 25 9) Tt 30 (o) Sl Jomo fund -Y-Y
Lasgs oa (el DC 55 ey, 551,35 S0 ,50 e o Sl g, [V ] 0 T anwgs aad 0 5 [A] a0 g, aslol o
S8 gl gl s (S Al a5 310 (e @ o G logeSy RO PR IS PORON e | P O

9 St Sog)le e g cnln oo Sl Jho o) 9 S o s clo s Ll gy e sl 4 55 AC slaadlse
o 43 0 b Lol aials plen aie SGg )l 4o 5Ly asline

Oy Segliie )3 5 DC addse G (585, gape 83, ) DC
bz Jooo (s sl i cnl 50 0l W] by, 098 s alls
2 st Do 4 e 4 S 55 Jlaie o ls 1 ((-VEdC/2) O 0,10 5Ls e Cenglie 5 DC 5 AC aidlge 39 12 a ¢ pus)
(St AF) S oy s bl o 35 0025 Gt S5l 9 (e s e e i 2
g 4kl ol e S5 (X)) S8 g 50 polael bl o e el Sl o b g S e sl 5

295 ol Vi lyse & (1) dbles bl Gk lyiion 0o 000 a1 555, g 9o e sl S Jee Wlgi o oS

x50 a3 bl ond Sleidn (Bg) (aeBRiS 0970 S (rane (oS

Vp = Vfdc( 100 ) M

VY


https://dor.isc.ac/dor/20.1001.1.23222468.1393.3.2.2.0
https://jeps.dezful.iau.ir/article-1-73-en.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23222468.1393.3.2.2.0 ]

Journal of Novel Researches on Electrical Power - Vol. 3-No. 2-autumn 2014& winter 2015

X-50
100

Rg
i) o

Vae = Vfdc(
Gilize slocanglio § s caliie slacasdse sl Vde laie
Jolse Jlae .l atusly yialil 90 cpl 45 5 009y glate (RE) Uas
90 adolee oyl Ll oal ools las (7) JSi ;0 DC cll> s g5
So g dolas o sl ol e e g U Caeglile (i Joome
el s Jstme 99 (nl e 03 dslee

Viidcr2

l u J-

[V-]1 VdcO acule 51, DC Jsleo e :(9) IS5

Slesee 1, VACO ojlasil cogis 0auel VACO g o Juol> s o
2,5 dwloe (F)akl, 5.l

_Vfdc( Rg )
WVacol ==~  #r2rg ®

oolan_wl OSy94 .\;L AC Lngd.ach Uas wsLa.c Q"’"‘U )514*0 aQ
4 oo g 5145 AC Gl sl (bgy S5 50 06,5 )8
R (glas coglie § S5 y20 515 AC adlge 4 058 (o0 5512 ()
ool SO g 5y e S lawgi AC Jolas o ol (S
(V) S o a8 shailan o ) sz ke 555 2 6580 (o)
D9 00 (pasd il Oygo 4 AC Jolae jlae opl 5l oolaul

|
Vfac @

q1. U

[\-1Rf m_,;:élﬁ AC Jslee jlae (V) St

\f

A sy g 5l = p30 o)lad = pyes Jlo = Gy o (ngd Dlachod paadd - (gele alne

S gy BT
100%
Vidcr2 X% <L-rmm _— Vider?
{X-50)
lvfdc 700
son <LV ¥
A
Vider2
Ro Vfde/2
\j

| |

V-] ,56 DC Jolas e «(F) ISt

Gl @l o Jds 4 S 20 gopew 5145 DC L >
Jolose jlacs o 098 o0 dle (g5 il 5l oolainl b wgd oo
9 g et S Jold 45 e g S0, e 4l 52
Cinlhae (V) dolre 5ldg L 5ldy e 09d o0 dumlore conl Cglin
5l
Cnglio Lags Olgise |y Joles o ol Canglin (53 )b |
Tt Sooglio 5| 525 )5l (Seslie plsis a4 RY) (e
Jobre jlae Caled )0 05 s jluguSy b g 5ile s ghunil 5 oSG 2
SLIB) i o olls cuglio ;0 5 X Ke yo 51 DC g

el 00l

vide L X-50. —_—
100 b

v

[ Jlas coglin s Joo obol 61 DC g5 Joles Slawi(@) S

Lhs Ceglie 5 )59, Geo) sl 56 4 DC (b2 cgcnly]
Syl (K

DC 5ldy (aom o abaly o)l )18 gy cnl a0 o5 (Lol
S8 g Job 50 e Suxdgs 5 (VAC) (e unglia o
Ly o o plol g5y plKin a4y (gl s uSoshul 45 a5 ol o
ey Senglie 59 9 ylove e g DC 5 AC slo iz 4
el g ediliwd gy JB

sloyahly by Ve G abal; Glgi oo 0) S5 & 4295 L
30 aS jshilen Ve jlake 5Ly puds SO L0550 cons a1 low
b, Ve (gl 4zt 1o 35 o0 Sl ol o ol (V) alay],
AT e oo a4 (V)

Rg
Vae =Vr( o 2p) ™


https://dor.isc.ac/dor/20.1001.1.23222468.1393.3.2.2.0
https://jeps.dezful.iau.ir/article-1-73-en.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23222468.1393.3.2.2.0 ]

Journal of Novel Researches on Electrical Power - Vol. 3-No. 2-autumn 2014& winter 2015

_ Vfac
R¢ _Rg(Vac -1 (o)

aogliie (6w V0 b 9,5 55155 49895 B (oo cnl 50
o0 Jaw VPF g YmH 10 Q polie b o 4 o515 5 (uiliS gl
ol Jue 5B a0l J3US (65 5 b S b 5 slegeSy ool
Sl 90 b 5l Hoile )il 4l e (S5 dlals ool
al 0l ey 6589y Slad e sl 5 (acSe
il 0ds 4B (Vo) Ui 45 &5 555, cslla mnieis Sl
9 Seoglia 5Ly onaliin (sl jgmnins SG (e Sueglite Ko ol
5 Jsl sloiga o (sl FFT Sl 90 Joli) zse 55501 S
Ol 0, Slas 48 o) sl e (el Ssh rizmen ool (pgm
ol oo ools Las (VY) 8o 50wl oalds &8l pgs s o

E
1ﬂ§

H—»am e )
e, —
§5008 —- & ﬂi“ ;
I 8
ey ud £

bk %
e

] Symonnzee I:—a ]
ke G ™ .

Tresftase 3
FT;’:mTw]'je Trrsmer ' E
M vy T Yinings,
Wzetue

pE

Groune

=
=

fistene % E %
=

L&

e L

A ey 5 5mbly = p90 o)l = g Jlo = G2 50 (98 Oliid paass — (ale alna

.55.....» 00y > (()) d.‘aa‘) d*lo .\J‘}.\‘So Uas wsuzc su.:l)JLu

Jaie ;555 (8) dba abs Uas Ceaglie o y3gr polao b
Joie ol odle sl el s, (sllas rase L s Vde
by Laad vz 10 Conl jio gmpe— (glow dais o Vde
adlye 5 (X),559, L Cosdge (pm abul, VdeO e aculxe
(onlplay i o as i (VAC) (e Saglin 5Ldg DC
Ll Cenbye dlone (sl o5l o, o 4 poeie VAC (6 5 o5l
D9 o (£) alasly ubo wo 0 s 5 o(X)
X% = 50(1 — L) *)

Vdco

S b Sy i o5 cBla> - Y-F

B gy a5l (S S 0gb oo A1 LiSu (pl 0 S et
sl e

g s el 0l ools lis (A) S )0 4 piacew ol o
5 DC iz AC iz 5l el 1) S50 s ocand olad
21y e g9 8y Jome Geizmad g ol 18 iy Cox | slugnSy
93 sl £989 s DC oo o lad £989 )50 13 555, gmape
2,5 w2lg> el AC Coans jo ez £485 & j90 jo |, 518

Ao Jupls 00 o

A A A

iyl

1
- B '__L

S5 s S i () S

Gl dos gl Sl g 4 3o - Y
S s daors o Sosbiwl S0 ptiaen JolS cdbla> ST

Lol 00y (g3lwas MATLAB /Simulink
ol ol lad (V) JSs jo a5 e (gilwad ool Silels

tS_l)yu (ot 9 O kvA 09 ,Sa_.u u—wLo tS.l Lgc.\.l.&b»bQL’lﬁ sl

A


https://dor.isc.ac/dor/20.1001.1.23222468.1393.3.2.2.0
https://jeps.dezful.iau.ir/article-1-73-en.html

[ Downloaded from jeps.dezful .iau.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23222468.1393.3.2.2.0 ]

AC s jo las 485 o8 pgus g Jol sloSigo la yolio (V) Jgax

NS
R;=0Q £./Y5 ¥
R;=1kQ Y/ "

any sl 52 o Jlor 3 s gl S5 (V) S 0
ol 00 ooy lis cul ooy ) S o0 i DC o (o
D VO-Hz (il 8 wg s se 000 (F) Jsazy0 45 jghilan

sl 326 0-Hz LuilS 8 a5 Jl> jo wnl uilS )8 0 5550

0

\
\ 4
)

o

Voltage (v)

Rl

0 o

'
|
'
I
I}
i
I
I
|
I
)
v
I
I
'
e |

DC o 13 e sl o 0575 b e il 5Ly (0 WIS

Time(s)

= ) o oro (5035 5 p3s 5 5l Lozl polie :(T) 5oz
[\]
§ DC Ceown §O Uas &555 iali;tb
=
X %= X %= X%= X %= X %=
0 20 50 70 100
g
Seigeje
g : ’7’ n n 0 o "
& Jﬁ
S
Z
=0 | Suseje
%Rf 0 FET ey | ey | oaeay | oaeae \O/
> Py
o}
g
£
2 X'% $IA Yy b SAIA v
£
5
E Saigeje
- .
° = A |l /A -J-a A
2 Jsl
Q
Rk
%)
& Q Seign e
5 T vy | avsa | oavss | sy WIS
3 po~
z
B
< X'% $IA Yy b AN v
=
=
=4

Voltage (v)

A ey 5 5mbly = p90 o)l = g Jlo = G2 50 (98 Oliid paass — (ale alna

e ;

grounding v
Impedance

o 1

wm_,a_
iy
Compare
i Tothestd
FRTTF) L
e
) Conpare
gl To tresreld
I I

AGwang A
sdefail

oc
side

09y sl pasis Sob (V) IS

Ve

sile

Vi

et i ‘T
groundng 1
impedance |

oL

ean Value V

Oy slhs oo (ad Sk (V) S

lbs S a5 b 1y e el 5y (VF) U Tz
ul—m) l) Sl 00 oolo)l)j AS_:).‘?U WAC Coww §O (yuoy
3,5 algs e Luilagel 556 G Lo hass a5 Sl 5l aes oo
u«ul.\_uol BN )us R PR K ul.m) (Y) Jj.\} B as )5.la.lLo.&b 9
ol dSu.u; u,wlSJB ‘_,,J..a‘ d.ach JAL..) odos )519 L o)

|
00 0 0
Time(s)

AC o 13 ey slhas S 3525 b ey (eilaal 515 (V) S


https://dor.isc.ac/dor/20.1001.1.23222468.1393.3.2.2.0
https://jeps.dezful.iau.ir/article-1-73-en.html

[ Downloaded from jeps.dezful.iau.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23222468.1393.3.2.2.0 ]

Journal of Novel Researches on Electrical Power - Vol. 3-No. 2-autumn 2014& winter 2015

4 b Siga,l ol el sl (FF1) V8- Hz LuilS 3 5 (F1) 0+ Hz
.O)l») L.‘;""‘“ Uas LgL&bwsch )léjbo

Coomw jo |y Lz 489 Las (a5eid givw o5 oolSin -)
HlwguSy (699,55 sl 51 (SO o las S g Sl Laxis AC
LS 0,5 sovns 3 aw ol 51 (S5 j0 0, L wb g el oolo
Sy dlss asias BB ol a b aw pl s g S5l

DC cows o |y Las go8g Ll ase i i ,S1-Y
L 5 1) 559y @ o W3 595 Joe ol o0 olSST el (et
2,5 oanline oz Joxo s Sol (25,5 5l oolaul

obigS Jlasl SO b ey slallas (ol 51 S5 2 5T uon =Y
Slosusigy ana g Laadlools 7 5lwgnss 0900 0 5L Jlaw b

o5k & s g5y pllin pon 9 Jol slacsiise lo polis :(FJgor
AC s DC cuss jo plojon

OIFR 09 (rR) SUBZ (AT (Sl Ve (R 50 0 (owg) 99
S8 e a9 oo Jlesl ololp ol a3 5 )15 o)
J=o5 9 S p28 ke sindl 5 gl Coon ey uilaal 5B oo
D9 5351535 S 20 s 50 30 SIS0 (nl GlaSiSse o
il e Kbl Sy

W3l i e el 5Ly JUSem ST ol (1) 50
il Jo) Siga o sl JUSe s ol 51 el o0l ¢, ol
DC s sl bl pgs Siign e slls 51 AC o sl
o= b osls 7 AC s DC lojen llas 515 culools &,
58 e Sgpie JUSw 0l 53 Jol Sigele 0 5 o Sigala
L DC o gllaz 5139 allia ol 3l (b9, 45 9o (B3,
350 40 olisS Jlail L 5L jlas sl G a5 awo &, by AC
SlasSgayle () L gy cnl )0 adl aLBls sg2g slugnSy
JB Lalkas ol glosil S 5 il 5 ponty epges ep9o «Jsl oo

299y slaS e Geen 3550 59 (5L 8l ol Sl o
Se e allie (nl jelaie oy 305 S92y (g slageile
Sloieile ;9,555 sy Slas Jome (eesd sl Woz S,
Ps—ate 45 gy a5 Ll ools L8 py 3550 1y (g S0
5 AC ailge (5,50l 1 g eoms] Sl Sy o5 (glopianes
Sl 99 Gols oS3 L ety (il 5Ly 9 S 25 5 DC
Lol s bgsye o¥slas Jo 5 DC s AC el (sl i Joleo
gl dlas G Slpss 1 (B (nl 50 watioe e a3 Jore
et 0 Sz lalls e las Cuglie 5 (55 5 Jy (35T
g s ot Joro

A sy g 5l = p30 o)lad = pyes Jlo = Gy o (ngd Dlachod paadd - (gele alne

&= AC §DC s po lojed fuoj sllas SO Ll (o

2 omilaal 5Ly Zoe JSb sl ool (g5lusads G0 e
oaly HLlis (F)Jgaz jo a5 jshiles .l ouds ools las (VF) JSs

uo.ul_fjs 9o B 6‘)“3 o) uwa‘é-‘.o‘ )l_.Js T Ji«; P PR

e .
RN
Kl /J X g ‘v‘ /-J (\ . /\J ‘v‘ ‘ /-JJ ¥
AN VoA AT
& L A L AN AN
& \I \\\ ( 1 \ { \I \ ( | \ ( \I \\ (
S ol b ot o oo fo
g o\ v I
. | | o
g | | | | 0 | | | |
0 00f 0w 1 S 1/ 1 il
Time(s)

o 33 Ologos sllas Sy 0925 b ey il 3Bg (VY JSS
5,75 s DC 5 AC

Uas g98g plSin pgus 9 Jol (slocSiigajla polie «(F)Jga
AC sDC cons jo plojon Hob 4

X%= X% = | X%= X%= X%=
0 20 50 70 100
Sigele
ARIAAY YAIAY \ ARYARY \RIAAY
Js!
R;=10
Q
Sigele
SV | EAY | vRE |y | ves
=
Seigaln
VAIXY \WA¢d YAIOY YAID VAIXY
Js!
Rf=1
kQ
Seigaln
FINY IS FIVY FIVD FIAY
P

VY

Sl gt oo i cpl 4o ol Cawddy eyl
19,5 eedd 0y UK 4 | e opl bl



https://dor.isc.ac/dor/20.1001.1.23222468.1393.3.2.2.0
https://jeps.dezful.iau.ir/article-1-73-en.html

A sy g 5l = p30 o)lad = pyes Jlo = Gy o (ngd Dlachod paadd - (gele alne

l5T olfils )8 y08 = 5 gwoige Al ol IS (ggmatils Sgm ddlem ol8 adlin ol solpiiny S 5 oo
OYA)AsL oo Js850 axlg oDl s ools &5 slalas DC oo slallas AC oo slallas

[ Downloaded from jeps.dezful.iau.ir on 2026-06-25 ]

[ DOR: 20.1001.1.23222468.1393.3.2.2.0 ]

Journal of Novel Researches on Electrical Power - Vol. 3-No. 2-autumn 2014& winter 2015

Sl oals wlgie Jsdio o (Fly e
oy e alRuils OMazs (VYFA)
SgpSIl =@ p (omiien (olid )5 ehatie
QOYYV)kaol  gae oKuils
o —Ep s W) Wl
e § 558 9 (\YVO) 5,5 oisls
OYAV) e ©lidssy pole ooy olﬂ olBasls 5l &yad-5p
3 ol gaieadle 5 cagn slo cullad Ll 00,5 (5
Sloptos 3 o0 5 0l kS FACTS gl aise;
ool 5T olZisls (5, 09,5 Jboliwl yol> Jl )0 g ol &j08

sl Jsije oy

YA

l)s_i_:):uc.._:p.‘_w)a‘_buabc)vlms)u}.&Lg‘_‘baya
Sy 55 s plad Ly 057 Anlgs [0 s ol 015 asedes
a8 cblas o |

&l

[11 M. Kiani, W.J. Lee, R. Kenarangui, B. Fahimi,
“Detection of rotor faults in synchronous generators
Diagnosis for electrical machines”, in Proc. IEEE Int.
Symp. power Electron. Drives, pp. 266-271, 2007.

[2] M. Kiani, WJ. Lee, R. Kenarangui, B. Fahimi,
“Frequency domainmethods for detection of rotors faults
in synchronous machines under noload condition”, in
Proc. 39th North Amer. Power Symp, pp. 31-36, 2007.

[3] R. L. Stoll, A. Hennache, “Method of detecting and
modelling presence of shorted turns in dc field winding of
cylindrical rotor synchronous machines using two airgap
search coils”, IEEE Proc. Electric Power Appl., Vol. 135,
No. 6, pp. 281-294, 1988.

[4] IEEE Standard, “IEEE Guide for AC Generator

Protection”, C37.102, 2006.

[5] R. H. Regan, K. Wakeley, “Rotor monitoring and
protection for large generators”, in Proc. IEEE Conf.
Publication no. 412 Electr. Mach. Drivers,pp. 203-
207,1995.

[6] P. Neti, A. B. Dehkordi, A. M. Gole, “A new robust
method to detect rotor faults in salient-pole synchronous
machines using structural asymmetries”, presented at the
IEEE Ind. Appl. Soc. Annu, Edmonton, Alberta, Canada,
2008.

[7] International Patent, “Earth-fault detection system for
rotor winding of machine”, GO1R-031/34, HO2H-
003/17,1983.

[8] International Patent, “Earth fault detection system for
electrical machine rotor windings”, GO1R-031/34,
HO02H-003/16,1993.

[9] C. A. P. Gaona, F. Bl“azquez, P. Fras, M. Redondo,

“A novel rotor ground fault detection technique for
synchronous machines with static excitation”,

IEEE Trans. Energy Convers, Vol. 18, No. 4,

pp. 965-973, 2010.

[10] C. A. P. Gaona, F. Bl'azquez, P. Fras, M. Redondo,
“New On-Line Rotor Ground Fault Location Method for
Synchronous Machines With Static Excitation” ,

IEEE Trans. Energy Convers, Vol. 26, No. 2,
pp- 572-580, 2011.

409))

OYSY) el o Wt Jlsal o ool e
ol 5 ahaie ol 0g> il OMeass
axly oDl ol 3T oKzl 5l e y08 - 50 wdige
ol i 3 (VWAS) ol 03,5 6y Jobio



https://dor.isc.ac/dor/20.1001.1.23222468.1393.3.2.2.0
https://jeps.dezful.iau.ir/article-1-73-en.html
http://www.tcpdf.org

