[ Downloaded from ieijgp.ir on 2026-01-29 ]

[ DOR: 20.1001.1.23222344.1396.6.2.5.4 ]

Vol 6-No0.12 autumn and winter Iranian Electric Industry Journal
Of Quality And Productivity

8 e
.

5y g olye yo g cow oo Jlgi 3 ooliw! b s auseis
SR e 30 Camlad pac yi8,5 a5 4o b asid jp y ciliso b

2“31*:." Ok S W‘zg;.é"l*‘ el Q—:W%w‘l@%‘ Lo,
Oyl = 325 — g Saio olKiils = 5y owadige aSisle-)

u‘)“ _u‘}er’ —)-o-JJ»A‘ (o oislo — @R oW uSiisla-Y
eslami@sut.ac.ir- sadeghi@aut.ac.ir- askarian@aut.ac.ir

-0 Sl s (599295 50 Cannlad pue (638 15 50 b raSiud ) 0 Uad (audeld (sl s gy Al ol yol 00
9 Sauw sadlgo sa T L od ol 1 oolistwl b asly o0 3T S 9 Srgo Lo oo 1 ooliiuwl b (gl (g 090
oz Joro dhas g98g anid 5o o5 4l b LU )0 3l 9 (b2 sz JSb yao g (i udo o Jlsi (o
S3999 95 3 S (g3l gy 50 U (audedd Wg) aSST JJo 4y igd o0 ]yl climd Figo 550 a3l g Uas g4
Sy bl oo aSudiyy) 50 ool Ly (Sawoliyd WYl iz glgil o (aniid Cuil (T )b (Shrg I bl oo 4z
Ol gilwamds 31 Jol> guli .l 00y ,5 Jlos! diged aSuliyy ) S 69y 3 09y ol (el 9y 2 Olime (o) y
x| ol,a8 wlolice! 3l eols 7, ;B uile bl jund 9 Laudld calld a5 @ (golpsioy sl ausld (fig) 45 WBd o0
b az )51 a5 and oo lid brasiulip 5 o tad (pudidd Wil yd ;0 K90 95 Jooud dumlio (piaxod .Sl ylo 1) alb sy yo ol
91,35 @Yl (pw plod olml )0 03191 S Joaud €0 Lol ol yia paw (1l ool A (o y o g (S g0 Jrod 3 ool
el fod !y g Sy els glalas

JUK s (6551 =8 Jaotd ~Sr gy — o 9 hin ko SNy -~ (aniiii goalS 5o oflg

VWAFNV/-F sallis Jlol 5o

VWRFONY ¢ allie s pdy g

Folo (il (rrazdp t Jotas (odimgi ol

u‘)‘l_ul)ﬁ—‘ —)ijo‘ W olLislo _d)" L-,’...:J..g@(o oaSuialo Js"“"“““’ 6OMSJ @LWJ


https://dor.isc.ac/dor/20.1001.1.23222344.1396.6.2.5.4
https://ieijqp.ir/article-1-414-fa.html

[ Downloaded from ieijgp.ir on 2026-01-29 ]

[ DOR: 20.1001.1.23222344.1396.6.2.5.4 ]

alal b ,Se e ¢ (Bolo il plus s i ¢ DLl L,

Sy 0, lee goylisle a S o o hs ) (nl 2,15 4S5k
THD S5l b Uas [12] anllas )3 .0 salss axlye > b
bl Jlacie S L o aglie 5 0uiSTy sy mlie (29,5 5Ls
Sl (Sge,la 5 JUT 51 s [Ye ] aalllas g o 00ls asess
o Lz o ) dalllas ol 45 i o oolil Uas arieds
Lot ade il gl poniy Seige)le 5o Code g5 by @ 500
oz 5l andlias ol 4o o iyl g, 45 Ll 51 Lol 09 o ool
35 clallas L oS o oolizl Uas i gl yio g5
i (s BB G g (e

gl s o JSiw aSlg ) Soelis JliSle 4y azrgs pas
oaris Uy pae s VL puilasl 5 (Jgeno slallas) lallas
w38 Slalllas s 4S5 ol St il slallas 511,38 oYl
oAt (sl da gy S dllie cnl 50 550! 5l 09 e oo
shadlae cpl o ead &SIl (g, 098 oo Slpiiny doaSiiiyy ) o Uas
Sloagsn S jio 5 ghio wiuia oy 5 'S 5 ' Srge D3
SS9y (e 3 e ot e pandas sl sy s (b
SV 4L S 4 Cad 555y 5 08 g, ol 45 el T s
3o olpinn (g, sleslaiul b cpl plo ail oo 0y )8 S0 Sl
oxe S399ne )0 pei b (SBlis (Il s 4 g5l s ()l
ol leael cews an leMbl s 0 59 S 5l (5)l0
o o Jore dlas £485 (ansis sl 35 5 Ol slo JUS
ouds oolaiwl S o 0gd se oolatwl Uas 5 150 slajls g Uas
05> 10 Sl (uilS B L pstie gwsS 0y S 3l eslasal b
JEK— o JSi j0 00ls &, wlilacel a5 was oo &l LulS 3
s ansis culpla g ools Las 6 dm 2509 L 1) oy 9550
bl csolpiig hsy slaissles 5l s (o oS e il
A8l gn oS8, hlie slasislanss glsi 0 ol g 5 Slas
sl 00l (g3lmooly asged Sl ) G (59, 2 00d &Ll
Vs 5 Lallas glyil aieds 5 s, ol Cuidye | S b
i Sl 5l (610 0 o e

JSo £y =Y

slatass SO yo Uas g48g cbglas aloS Jdo 4 laslilip ) 5o
o=l 008 Al Ko bl jo placel g48g a4 jouie lgh oo 4SS
E5-89 13l A .l ot sols (ylias (V) UKo digas 4l o aliuss
sl gsle 5o 0ads oaud b,z sl JLKw (V) S F alais jo Uas
3l as jehilen ailoads ools Lad (V) JS& o Sl calises bglas
lezae JSi F adais ;o Uas £48 b ool asuin (V) U5
Lo, o] Gkl bghas b oo gdly o] jo Uas a5 s o oL ,>

Wavelet transform
23 transform

doddo —)

ool clo gl Sl las IS abe ju 1555 GYL s 0
e Gl T o Vsb sl , JUal bgkas 5 (55, 5 5
coslaiwl JL> B Lg))—" LngW LngwLM:JJ) udw.: A_i.l.e(..wc
Lyl 65,0 adg amlie (09 Sguome 4y S LSmL?'I ol
Jdo 4 DC sla )b olaws zol38l Lules 5 (65,50 B pae slas, sl
St (Sloyjon b aiad com (S laptue 0 Sdyin
G428 Copie poliiegy 93,5 Szl JBrd el 655 559!
sl 5 cklasio i3 abs (6551 Gt 4 anl ) 655
preply> il Gl 5Ly L e slaaSead o i Sledlbl
Iy-vlss

rhopass slaaxly jload 3l )LSle & aaSidn) (Juds (o
bl s (S sl 6550 laslaw 25 5 (oSl (5 =) s
&P L)_>| )‘ ool 9 0092 ‘5l|g\> g o> )L&L..u u.&.&u.dl.‘(sn u’ﬁ}.a.c
Lo-¥T ol Gl Jb o Ge38l 59, JSb 4 ksl

Glag,b sl g0 00,0y aSils; 6l a5 (2blie plad 2525 L
sasile SLy allislesl olul )0 s (SoST alisee LYo 4 la ]
2% 320t S LT (S5 Bl ol ot 5 (52 e
385 ety Sealos Jlislo L8] sl o baSis ol cblis
A an bz an jleasSTy adgh aie S i) a0 o]
Slopizr g Jloy s g0 0 laaSidn ) o Slae 525 5 905 (o0 Jae
..\_..,.SGA bl.’?ul Lbdiuu kJ"‘ ).15.4 uJaLﬂ_’> o|) ).) l) um g)")"“"%
S g aald jo £a5 Ay oo ey, Spels JLSLe vl
L ly Uas ase s anl ) aine opl aS 00,5 o o slagyl >
i) 4o dasllas pgid Al cpl asled so axlge gl OISCEw
Sl patine |y aSly ) gl (sblis ceslis GlagSl (s
Al

5 LaaSigy, cbli> gla il aie) o ilise Olallas (5:STs
03— A_s“)‘ L‘b:\&»_w U”‘ ).)9.47 cblas le).v WL& LSLQU’UB) u.u.».l
sbla> gla e bime 4 11 -] Glalllas ulul ol ool
Sladlas Ho oo slgpinn alisre gl iy, Wlails y aSil )
—aiws DYDY A Al Glillas o Lol ol o (glp ansds
5 IUT (Sbge o 5Ll 5y 5 IUT olis s b, oal il goy
sty S ygiile [VE] anllas Luloloply wigd oo S 5T 5 S g0
5dq 4 abc y9xa )| L&Q] JLasl 5 00uSly adss mlie 29,5
LaaSiiy, yo U acsis glp 1, dg gm0 ailbiw] lake ‘s
3 oo sl slacib 5l esliul L [V0] s sl oo sleiins
A 4 (535 p0 s Janwg o] duglie 5 (Sigale udlagal
Jras 5JUT 5l eolawl L JUSw (65,01 2l y5el 0310 5 oo Uas
ol 5o el oo sliy VAL oS 5 I6T s 1YY N #] s S ge
ool 3,5 13 aine aSdin, el il 5 L lallas

WA Glaaesg 5l VY o)leads il Jlo ()]0l 30 Conio (559 05 9 CorlesS (295 —(sole 4 25


https://dor.isc.ac/dor/20.1001.1.23222344.1396.6.2.5.4
https://ieijqp.ir/article-1-414-fa.html

[ Downloaded from ieijgp.ir on 2026-01-29 ]

[ DOR: 20.1001.1.23222344.1396.6.2.5.4 ]

Sy, S3abonsh 3 enleh e (26,5 a5 b loa i il BB Sy 5 ol ko g e e g 3 ooliil U s s

5 03903 (5,10 piged 0l s> g 5Ly SlaJUSew 5l pglae sk o Jgile
Lz £48y aseid 4y dllie cpl jo ool slgaing lasSl 5 ,b
@ ol S Y 55005 0 ol j0 25,0 slasl g gg s e
Gl g sl Bzl 5l oolaril das aseis jo cds il jelaie
9 L;m 9 o 9 )A_.é 6[.0‘5”9.1 Lo‘y J,JL:" )l 03 J.ol} JL.K..M:
oleiinn LSl (ol g 5ty JuSw Slaw ladilse (e
13 56550 o3 5 £oi dlas e dllas £33y i sl i oyl

b auid LS‘)'.’ ou dlpsudion LsLb)‘.:JUi -\-Y
Sl s ) 45 058 o (Slod inS Sl i Jls ASl j0 dez g0
dl_ml‘))‘jod‘érw‘)mulmjob)lﬁbsh)by CEAJXAAJ
slo gl jlao 1) aisy ) jo ooy &, Jiol slolkhs asis
aS'S 5 Soge s 5l eolazwl dlie (pl g pl 5 aiS o gL
[ s Gl g 5y Gl gl (53105 50 558 Jlemn lo)l3l

iliso bebs gl Jgile 5o s (b 2 by JUSm (V) b
Fahis jo s ol as (1) S5l asuls
I
|
JL |
L

poys @by |

- (b6 ¥ &

Jbt

29 L N/ owisly

G5 | sy ]

B = R
~~s bt

e $ T
S

SO (095 s ilwodly (sl 3o O yg0 s (V) S

(&)
noM
it <)

Ol e ol a2l JSe b (i Sl 5l ool
ol o Las gg 8y ase s 1 Leos anidS wladllas ) oS alies
et 55 B pas aST o il ool s el 00l 4S5 aasid
29 plle bolas 3,50 0 @ad 4 e Wl oo s g0 g s oo
05,5 Cblis pies liebl CollE als ass

L LaaSin ) ane) y0 abdS (obli> (slaby, 45 6,503 altue
el pasis 5 Laghs, ol Uy pae woS e Gille oo
59w 0, Ll pa Md o jshilen Conl aSd 50 S slallas
ol LSl s 955 sl oS JLail o> WoeSti
L 5 ymose slallas s 2 85 09300 o5 okl ol
25 Jaites ol wg gl 31 (5o 45T Jlo 355 oo axlye il
Glas ol o] o a8 el YU il slalhas 5, sloasus
aiejls L gg5 ol ool b IV ] sl o o5 jlons oy sl
o g alis (pl aBl e (atuis sl 338 Jlem slags,
e ol e is lp |y was ) o b [V adlas a5 el
oaseis a8 s (1] 5o odd &l was ) aes &l lallas
s ol el slallas 5l g ol YU Luilael slallas
el

55 ool Sl il 5 late ay 45 el Sl ol b
Sl dnwgs (sl Wb el opl (SBli> lag b daaSids,
Ol o Shee sla izl ads o a5y o cbilis 4y 06 a5
Lo ad a5) S sallas glgil jaseis 4y 0B slacél glo JUK
3L s (385 e ol pen 4 (ol slas g9 S

Y gl ¥ Jsile Y Jsile

| L]
[

N
(pe2) (bG3)
L (os2) (ee3) L

J ~—’

(pe1)

Siged A 101) S

N gigy -V

=l s oleiiag gy ilwesls sl LS 9)5e e (T) JS2
sohailon aas oo lis asilyy ) jo b jaeid jelaiag 1) allas
) slaJgsle cbglas (slactsl s cionsl as e (F) JS_ 5 a5
slosd ok 5l as s 5 (s eai b pis (M=1:M
Ol aS el S5 e oY wls Bl (55550 59m So L Glnle
shosliiul (ygamy g 55 yeke e Ojs0 4 Olsiee |y o3leiian (B9,
293 33 8 (Sloweds & S5 0,5 (gilwosly 55 635 0 se
g 4 b gile 5 03,5 Jitie b Jgilo 1) wigd oo ST (535 50
WS 1y Y Slesenad wiyls ool a5 Sl bLs )|

VAP Glinejg 5l WY o)led il Jlo il G oo (55 0500 5SS (ci9% = (sole 4 500


https://dor.isc.ac/dor/20.1001.1.23222344.1396.6.2.5.4
https://ieijqp.ir/article-1-414-fa.html

[ Downloaded from ieijgp.ir on 2026-01-29 ]

[ DOR: 20.1001.1.23222344.1396.6.2.5.4 ]

Lol b ySas s ¢ Bolo ol plus s S ¢ ool Lo,

o b 8, 20 M 4 (( = Seqy, Seqy, Sed,,a,b, ¢ ) Lo JLX—w
3 oacal cows 4 sl lpls axil e (M=1:M ) b Js5ke
PN e o | biie o UF(N) ol JUSs Srge s
1l o Cewd 4 5 Spge 4 M Jgile p0 q JiSws
T (M) = Dgi (n) + Ayy (n) =
uql(n)+Duq2(n)+ATq,2(n): )

.= '21 D, (M +Alg.5 (N)
j=

S0 (N=1:N) aSged N olaws ay jlai 5 00 JUXw 51 1 >
Jdosle yo 1y (ool JuSs lgiee 5 o jo oo 15 anlllas
i Sygo 4 | ebide 0 b DI (M) mex Job> 5im
)] Cewsd & 2§ Djp0 4

WISy = 2 5 00, () ®
sla S Silo csya Vo g i a5 aisbe U=1,V o] o a8
i Sy 5 L2

Ol 0 a8 3)ls 352y soaate Sleely; JUS (5551 Arlone sl
O ygmo 4y 45 0ad o ool saii oylle 5 eild 9,5 5l allie
12950 drle

z< z\ 75 ] tog|D ; (]) )

dle gl STDu'q w0l Caws 4 sl jlre Bl il yien

= adaly 5l Sge o 5l edel caws 4y lizl (SasSTy oliee

S2go oo —)-)-F

J=los Sl g ool aiiiglys ) s ool il Srge fius
Ivy] el conlin Jlows 1,38 slo JUKnn

izl g anlstl sla JuSw gl Zel o Wlgh oo Soge o
il celin s oo S5 Sy 0 )35 S8

ol o1 Sgzg 1,05 cll> claailge 4o Uas oMbl 5 (gl
L oot o Jloy o ol L las s sl Lo 5l Olsise
Sl Olesioe Sledal cpl 5l yioran Sgad ookl «yad e
DVF] g5 solitul s Uas e 3G

aled 5 YU il 3 Lol slasie s 1,35 oY slo LS
Sl cse ST 1) JiKns 5l Slasein Srge 5ulbT s glalin)
50UT Yo ame aziea sl byl sl ST 5 b i, lo oS
Ao L8 as w5 Glaph )ssl alews )05 JLSw S ge
LS ol opiin L2l caitan alidis sla ol j0 S 325
P VL 5 505 nly sle il bawgs JUSs oged yilid aliwy,
A o ol (eS8 5 YU elie slim] laca 5 058 oo |,
Sy 50 Gow 3l gt oo Jolo JUSm 35l S 2ld L
AL I L s s YL LS 8 Gl elie 2]
8 9o Gl b sl a5 cenl 53 4 p3Y Ngd 0 ol ¢ JUS
Del e plpy ea b

5 N el o JLanl gl UG (N) s LS S

izl s Dyl i(N) oYU Gl clial colyo glls | eliio

Galises glosl GByne 0 o1 j0 a5 wislbie Ay j(N) ol il

n

> (-
D ;[ ) (" i

n=1

D ;)
)’ )

STD[, = N
~oley o SO S oo VY] wsl e 4t jo 0ols &, 51,08

Obey 498 hos 5 Sge b o S a5 aloe (I3
el o lelgs 1 olsS

ilise cos & 25 050 4 iglej oje> o U(H) JUSew S s
S(t, f) = [ u(t)o(c—t, f).exp(-j2rfr)dr ©)
5 Jloms Bl 4l loj b it sS 0y @ Gl 5 85

sl Sl 25 bl 1 o a5 wilie Fp pl (owsS

2
((T t)f) )

w(r-t,f)= exp

f
=
T o(r—t, f)dz =1 )

S35 2 9 &b e ey Slo aSl 4 g b el S5 LLs
It gy oray ol (Silee Jlaie I sl 513 T (5 S0ke

«m=1:M).STDJ 5 By 5looliwl Loy ol 4 Jlis
das £485 asis 4 (U=1,V 4 = Seqy,Seqy, Seq,,a,b,c
a3y salgs ol o 150 6lajls g e go5 s oo

G dy alizes 1yl Sl )0 s g485 plKin 4y aSST & azg5 L
@S bz bl by 5 ol Gl Srge sl el
Ot 13 g o (5t Sl s 4Kt gole Sl 4y S
A0 50 JuSmw Jlome Sliil 5 (65,3l ke Sk czge Ol s
Sygme a4 L (e il gl (93 S g sl g 00
D¢ dlgz> axllae

S ko -Y-)-¥

O3l gyl plo 4 o (i Sered Sl Glylo S s
Saol ¥l lasis jo ool &) slalhs e is o JUK—w

WA Glaaesg 5l VY o)leads il Jlo ()]0l 30 Conio (559 05 9 CorlesS (295 —(sole 4 25

YY)


https://dor.isc.ac/dor/20.1001.1.23222344.1396.6.2.5.4
https://ieijqp.ir/article-1-414-fa.html

[ Downloaded from ieijgp.ir on 2026-01-29 ]

[ DOR: 20.1001.1.23222344.1396.6.2.5.4 ]

Sy, S3abonsh 3 enleh e (26,5 a5 b loa i il BB Sy 5 ol ko g e e g 3 ooliil U s s

u=i,v 4 q=_Seqy,Seq;,Seq,,a,b,c .m=1:M 1,048
il o

S ol aS g aalys NXN G jle oS s slaozg >
Sy5me JuSem (o558 22555 S i ile slojlans 5 o0 (5,150
ol 2 Bt e le Cnl Glagygin g ool LAy (o)
Bl sl lid ley jo Ol sy il as |y

4 Uy JUuS 0 S hoos Jleel 5l Jol> S 7y S e

g wals> pj &g

1 2

n
T, —1= 1 2
Su,q[ NT] m

s{,‘jq[NT ] S INT,

U anseld gl 2 (goleduin (09, —Y-Y

Jowe s £48g aseid (glp died 08 g, &l ol dlde Gus
5 omlby owlael gl glol o 5 0 slajls g Uas g5 dlas
03,51 (F) JS 3 (soleiing Ubg; IS b ailioe Vb uslasl
Ol SldlKw 4 bype Sldbl igoleiin (b3, )3 el 0al
ool ds bagi (655 p0 59w 5 Bt by Jg5le (e 5L s
Ao b Cogp e g s £98y Joo i das £48g anseis
5Kl s SO oL agm (F) S 055 m 4ZSIS (ST250
R se QL) (535 50 s9ym 5 e slo

A o 558! | O 558!
5 i3 4*\ g
Uas £9dg Joxo ‘ s Cugn

Ol lbs panidd g pl,SLo Sok :(F) JSb

Lo £48g youdid —V-V-Y
odliel e 0ols ) sballas glal aseis ) Glalsl gl
5 ol bl pulagel cl g3 (sl U andets o o8l s
oolaiwl ax 81 el |53 4y p3Y Ll oad 05,51 YU (gl yuilal
Sl el jLSal) SO e Jlss o (SO Sl clazin
O oo el 4 azg b Ll el Gl ol anseis
Sleolawl aJlie ool 13 Y Juilael glallas o lasin
ol Glallas jansss Jool) (lye @) gie g wlasis

Aled o olgiioy asily, o YL

1 2 3

S [T, — S [T, — S [T, —
Tl ST] ST

Si[2T,—1 SJ,[2T,—] S[,[2T,—
Tol2T <=1 STy[2T <] ST

m m
Su'q[ﬂ,ﬁ] Su,q[BT’W] Su'q[3T’W

T] SiqINT,

S92 5 S5 alad o iy 55 peT Sloml cel B ogd g0 00l
20,5 asllas 0,50 JUSKws

asgad y Slojoyge a5 diged N olasd &y Jlai 090 JUuSos 51,51
4 oolai ol 3550 4 S a5 (o 1,8 adlllas 0550 il T
g doleS ) O)g0

J27Tkn

SuallTo ]— Z ug (kT).e((k =T, 7) exp( ) W)
m 1
I - Su,q[T’?]
3 m oo L
T] Su,q[ZTyT]
3 m 1 QY]
{ I Su,q[3Tv?]
3 1
~ 1 ... SM"INT.=
N7 SualNT. ]

-l aels jsdome ol slaglye a5 E LTCI «850 o yile aslol jo
9 g0 00ls K25 wilbioe S g S le sl

~a]y0 gz Jeol> 5l 5 alaly &0 ‘Equ ‘ug‘ S 5,1
oo s & 555l e slo

g
ZZISq[eT NT]| 0"

1398 o0 drloe o abal) 5l 6550 e Sle slaaslys (Sassly

(agZ_lls ugleT, ﬁll

N N
|2 3 (1S)[eT, —]lz N ()

2
STDqu _ e=1g=1 N

NZ
m=1:M).STDJ 5 BNy 5l ool ul Lo, ol> o Jlie
das £485 asis 4 (U=1,V 4 = Seq,Seqy, Seq,,a,b,c
w3l anlyE T 5 5050 clajls g Uas ggi s oo
S5l o ple sladslys @Sl jo Las 485 alSin @y aSST @ ax45 L
blas 5y 5 ol sladliSew @i slaple; o b uils 3 50
Gaad Ol o Lo aSd eole el @) o @SS il
e Syl 5 (65,51 oo sd Grge Dlsd (nl W gl oo
P LS padeis glp (295 SHo 5 lne g oud s g0 JUSn
g aalss dalllae 5,50 aSisy,
G5 oslul ilie iolie g dslie jolaie 4y a5 Cunl 534y p3Y
oot &l ol g 5Ly o JiSKw jlene Slpl 5 (6550 5l eas
alosys S 05dle 5 ol Sud jlade (p i 4 S b g3l Langs
() coodle 5l oas o3alle i polie yols lis gl am s ol 5l
sl 00 o8l il glazal b gl

VAP Glinejg 5l WY o)led il Jlo il G oo (55 0500 5SS (ci9% = (sole 4 500

\RR


https://dor.isc.ac/dor/20.1001.1.23222344.1396.6.2.5.4
https://ieijqp.ir/article-1-414-fa.html

[ Downloaded from ieijgp.ir on 2026-01-29 ]

[ DOR: 20.1001.1.23222344.1396.6.2.5.4 ]

Lol b ySas s ¢ Bolo ol plus s S ¢ ool Lo,

oads (g S ojlasl ol > g 5y Sl JuSw Jlre Byl g (65,3l ol
! ot t . .
5 ElSgo+ ST Segy+ Eviiege : STV seg ) 742 5 42 Loy

Mo Sls ced g an ST g WT a5 t=WT,ST 1 s

00yt oy | ailew] polis SJoile 0 (Wien S 5 S>ge
g9 dmy LS go8y clyic &y g, 3l cnl abgs e Josle i iy
40 0as 4._j|)| O¥8) 89 )'| PHE| ﬁeLE.o A2 o ui’)‘}f S5y

FOW PRV ROWRS'V | ST PSS TN

Y uliel (sllad jauseds ool

Sl 00l 00)5] (@) JS—i jo aS Uas £48g (adeis iy ,eNl o
d‘)_z.J 9 6))‘" IR o):JLo): ).léLA.n MLRA L: ASM.J):) )é Ua.> &9.93
S LS hie g Sutie g yho sla g5 JUT
).n)l_o.o Ll (SLQJs)LA Ja....:y 0 ujl)s ub).> 9 )LJ5 sl

odal Cows 4 jlixe

4o bgpe polie) 0 o 00ld ausis oo Crmad w5l ailiw]
obie 5 mly Geilagel sl asias Sl o ot g jho I
O lige] sl s S3h 5 e s jio Jly &0 o
by iz glo JuSw jLame Slyxil 5 (65, polie sl
oyllay Jladie ¥ 5o aSile; S oo bl S b 5 Szge Db

._______L________l —_———— e — e ——— — — — o
| , v ‘ | | ' |
I Wy sla zge JS3 (A.5.€) 1 au (sla adlga | ainie s1b Gige Slas l Ty oo gge JS5(2.0.) 1 4w sla didga | paiiie Sla digas s
o s> ly (M= 1 M) M o)las Jgsla 005 (605 o3 oUp> o l oF 0y ly (M= LMY M o Jyslo 5 035 58 o0l bys l
3 3y o gae JSS (Seqy, Segy) ie g jho Sl Jly l 33y sla zgm JS3 (509, 50G5) e g oo sl Iy l
l O damlne (@,5,€) 6 4w sla aiddgs 59, 1, Sb > l l O doone (@,,€) 1 4w (sln adya 59, 31, b > |
l 3 ok Slo gge JSS jho i 0ad apllay jlas Sl (5550 l l 3 ol e gge SS9 jho Jigi0ad ojdley jlas il y (555 l
mr ml LN L0 ml "z
I SIF omimen o ( EISJQ STD, Segy’ E, Seqy’ STD“S;% ) sy l 9 oeomen o ( 5, Seg,’ SID]: Seg,’ E, Seq.” STD, Seqy ) 3ty
sl ly( Tmz mr . ) l ke | 1E STD STD™E ) el l
l & B, STO[S Eg, STOTE, ) l l o i, /E-u v.Seg) l
I TH.t THt pTH.1 TH ¢ s el ¥ s oo g l TH.t TH.t pTH.t TH l
(B4 Sagy ST, Sage v 5y ST, Sug,) oo N5 3,8k i) 023 (ks g 31 i l (Bl 50g, »STD, 50, + By 509, STD, s.;)“.rr’,&“‘”‘d 03 patd gl e
TH,t THt pITH.t TH ¢ N l TH THt pIHt TH ¢
I S AP (E, 50 STD, o0 EL oo STD e ) e S5 l S St B g2 STD o B STD G ) n J5 I
I ¢ »> e Eur . Eﬁ-!’xrq B - PI— " i E-n - Emrl‘,, R W s l l ¢ il > i E’” )EIH"'O S " PI’ B il E-u > Eﬁ!l“«, T~ c l
I . 15447 i,Seq. _— T~ ThSeq 1, Sq [ e l - lSoq, 1,5eq, = e 1,Seq, 1,Seq, _—
| " SR s | | " TR e '
»> ~ m "l: y »> ~ H'l TH t o I > — ™1 f.‘{l ) »> - mt ﬁl 7
| PR STD, - >sro,'s"q; ? > STD, B STD, 3 ? | l—= QV_STD, e > STDI 1 Sa—<C srol B >er, S > l
| | " &Y | | C |
I ):-’ — -z 77;" m‘lrrr\rr P — = M’I m; l l 7 3 V.50 . l
l —— E\As.q: > E\,Soq: ? e E‘ Sogs > E\AS‘%" l l <_ E-r e I
| | - &y | iy = |
«——<_STD['%,, >STD]5;, ? —>e—<__STD['%, >STD; Squ == | -— STD‘ 4, > ST} ? —>a—<_STD}Y, >STD)5 ? > |
I T ST | I Tt ST |

!.\.&a.}‘.\ﬁ’e—'&m:,’l‘u ’.u,i&»t,s,|
Uas £989 pansdd ol SLo Soly :(8) o
9 omln eilael Sol o cie gt 4 bope slayilil) 0 Jdo a9 5lgs sllas £98y ansids gl o5 Cunl S8 (LLS
e 55 (Vb Guilael Soly j0 e JIg5 4 bgrpo sloyial )y -0 (658255 polie yio JIgi lo el 4 bgiye polie oSS
S Lalbs 55 ol 4l b 09 co dunlie ailiw] jlake b 5 oo =i § S o sl el a4 bog e ypolde 1A sl

VAP lisly sl VY o i Jlo Glal 2 Sarto 555 6580 5 kS (g — ool 255

VYY


https://dor.isc.ac/dor/20.1001.1.23222344.1396.6.2.5.4
https://ieijqp.ir/article-1-414-fa.html

[ Downloaded from ieijgp.ir on 2026-01-29 ]

[ DOR: 20.1001.1.23222344.1396.6.2.5.4 ]

Sy, S3abonsh 3 enleh e (26,5 a5 b loa i il BB Sy 5 ol ko g e e g 3 ooliil U s s

‘E,'_"s‘;q; ) E:".S"(eq; E:"sfza ) ok zge JSS it g yio ledlg ond 03dley (555!

OF dlowe 1 0313 e 1) s 48y 4 Jgilo sac L (I,

- Je a3ld Lx1 )by
P g oy e T ok JK5 1, (K s

L]

JEe (il oS Joile 53
S g s)bly s e adls

Jojle 33 3 53 Gl cadle
& paduia l) 0dd i

5130929 yrune aals)

)15 o ‘—J/”_;_ ol Cedle U TG

o S T

Gope ol Saa ) gam Uil ‘;L
Of i N - i N
¥ Cod (s )3 g2 3,90 (Sl
35 )18 ol » Jgile ool &

G by Jyile oI T :

— -

. fcwl 3y jasds |, /,,,/\_> a3 3 3 ey 290 s>

S~ s 035 b yuun il 3 oS Cod
e

s ¢85 Jomo (auield pl Sy Ssly () JSC

Cadle 5l jslare U Joro (st oz oSl 50 oS Cenl S5 4 p3Y
s bz 5145 098 oo cipad 95l Joile 5l 55500 Ol >
5 e Codle s 053 Jgile o by o b3 o)ls Jsile
e cdle (sl w0g gyl b T 5l (6508 by azsliz S

RPPIRTAPES

bs g95 Lansid -Y-Y-¥

Las 1 5 5255 slosle el 03 dlas g8y Jome Grnd 5l
aSosekn Las 03,5 SU sl Joall oS (a0 B g s
() S @llae jslaie (s 00,5 ST dis 5 Ghgals b (n yeS
~Eya S e 5 St i sla JIgi (5550 00 o3lle e |
ez Jore (atld jlade opytin o7 Josle 5o by 5 55 sla
5 KO sla asls Gelulonlys 955 oo salical (M =M") 3ls
35 oo anlone 5 Lol ilas KJ'

mt _ mit m',t
K2 = EBiseqy T Ev.seqo o

mt _ mit m',t m’,t
K3 - Ei,Seql +( Em’,t )+ Ei,Seq2 + ,Seq, Qhp)
v, Seqy

KO T ol b alio 5 KM 5 KM sl aslone L

= TH t TH t
Sl aalsl )0 g 0a8,8 cpami solo &, slas £45 Ky Ky

To—o IS aslfa s slasld 5,0l das o ;.5 )0 slasld aseis
Yooty Uas Jowe amld Jlade o pion 4S5 Josbe jo b >
4(\/) JS_..»: [“'“))5—{‘” OJUa.o 9 03 Aa.wl;v.o ( Eir?’]C"t 9 Ei[T]b,'t ‘ Eir?;’t
30,8 o ateine 3 ez gloil jo 15 0 (slajle
Uas g5 oo 25 (gl A_SL;IAJL‘;_.;‘ Sgd> a5 Cawl S5 LLS

8‘34‘ )La.‘i) )y 445%_..4 6)5_19.’5.) A d>gl L\ wy@ oolawl

Sl 2ly 5 ouiled Glety soleriay slad Lantis o oSl W
Ol D9y Yo (eolening gy aris &8 )15 (nl b oS
P55 0s alsl ax Sl ae JIg sla el )l 5l Suges o
s STl el ol e g ot (JIgi gy 41 Cugh
bl oml g ;55 )5 055 bl vl il o (e 5 e
e e 050y el 00, 5 005l |y L  pseis by
Aol oml lade s 439 plun 4 a5l 4 a5 L Gy JUSom
paseis Slaslos )3 Sl cpl polie GugSias I il (oo 2alS

20,5 (0 )R (owyp 990 o>
armds gl b b glalbs) 550 slacdl> o) ool 5
oo ooliul LT 5l il ppolie s 4o 5 00l il (S oS
e g anils |y Jloist slallas ann asess colld s, ol b
ol 055 3l Hasll e Se aSi o 00ls &) Jlaly 61,38 Y-

V- NY

s fxo i -V-Y-Y
loaSiy; 5o bl Job aSalnil 5 o 5 M8 o5 jshailen
25k ) i sladgile olasi oS Cewl (St W sl oo oligS
&) Ol el ) Gy el sl 58 (Uysle se L Jla
e s B gl 6T sl Connl 4zl b ains asid 1) eols
2 s las o8y e a5 Cenl 0¥ lple aSiln ) 5o )90
Lo £98g Joomo (ausedd o o8] 05l ools (ansis el
e 5 Sade g 500 Sl 6550 oad ol polie l ool
wilosls yauseis | Uas g8 a5 Jgsle sae L jo by zae IS0

s oo S5 5 Oyge ) S e a3l Jls

=T
2x Ei,Seqo

+EX

1t
+E; i,Seq,

i,Seqq

2t 2t 2t
2x Ei,Seqo + Ei,Seq1 + Ei,Seqz

K{ = 3t 3t 3t 'Y
! 2x Ei,Ser + Ei,Seql + Ei,Seqz ( )

_2>< Ei%éteqo + Ei%éteql + Eil,_éteq2 |
Mas Slo wsga ST g WT a5 t=WT,ST I s as
Ad S g S0

L ool & sl Joma s e a3t o, LS5 L
55m pess (P) S50 il s 58y Joun (e 550

VAP Glinejg 5l WY o)led il Jlo il G oo (55 0500 5SS (ci9% = (sole 4 500

VY


https://dor.isc.ac/dor/20.1001.1.23222344.1396.6.2.5.4
https://ieijqp.ir/article-1-414-fa.html

[ Downloaded from ieijgp.ir on 2026-01-29 ]

[ DOR: 20.1001.1.23222344.1396.6.2.5.4 ]

Lol b ySas s ¢ Bolo ol plus s S ¢ ool Lo,

By o b Sbn) dasldS pl jl plaS ik b
ddz by 5l eoliiwl (gl cl ;55 @ o3V ad vl (g5l
3 51y laiSm jlallie cnl s bz glyl panseis o goleriny
s S50 Aigad Vet 5 aal S Ve (o)l paiged (S L b
5l (3l S (33551 Cews (5l p omizmen unl a3 S 15
DIgSILENT Power Factory ,l58le 5 5l allis oyl o aslllas 550

Lol oo soliwl 14.1.3
bl o Jlasl slallas glgl aSes calise slasselsss oolul

THt L THL
sl Ky ™ g Ky

THWT _ THWT _ - .

KISl 5 oy sy pr 4 il

THST _g, THWT _

sy Sl Kg; ST _2212 Kgp ST ~0.928

- JUS s (65, 0als opdle i polde ol s )’..e.ll.ﬂ 5 o glallas
oz g585 plSim @y calie slo JIgs g laadlge ;o 5Ly 5 ()L > sl

il cws 4
Rl ad, 5w glas mseidd by, &S Conl (pl axgs LB @SS
o o s jaseas SUlys [YF] L3 la g, M allis
S5339095 5l o o0l il g, a5 iz ol 1) a4l 5l (590008

dlboe (o 90 4

Soleoin w9y (Gilwodly -F

L oo adlyl by esoleiiin B9y 2L Oliee 2l sk &
4S5 (A) JS2 4t 595 2 S 5 Soge o 90 5l eslita
oS w55Slen 35 oo (s 5lwooly el o &l [Yo] o o @l
3 &by ol d ez ie (A) S aSiliin, $helegs po
09 oelad aSlin, G sl b S2 5 S oS g0 ,a a5 >

Wy g ol sl e JSS cute g i g 0ad 03l (55

i,Seq, *~v,Seq,*

AU{BES BRSO RS,

O asbre )01 K e oy it m' Jgjle) m' Jsile

E™ E'"s;q E‘"'s'eq)

v

S dwbre ) (K

) Cugp s LS

v

L'JS‘-.*-'L"“")(K

m',t, _ . ola
37 ) Cur d palS

v

Ol zge JSG B 4 sla allge sl 03l (55 5
:Ei,mc" ) m' Jsile 21,

o apine ( ER ETS

(c) 6 »

(@) o]

o) 4 jlgd (glhas
(a:b) sajls »

0015 ¢ U 98 (e o150 ol :(¥) JSb

VAP Glinejy 5l WY o)led il Jlo lpl G oo (65 0500 5SS (ci9% = (sole 4 00

ARAi


https://dor.isc.ac/dor/20.1001.1.23222344.1396.6.2.5.4
https://ieijqp.ir/article-1-414-fa.html

[ Downloaded from ieijgp.ir on 2026-01-29 ]

[ DOR: 20.1001.1.23222344.1396.6.2.5.4 ]

Sy, S3abonsh 3 enleh e (26,5 a5 b loa i il BB Sy 5 ol ko g e e g 3 ooliil U s s

S aitwl olie b o Jgile Jawss oids (6 puSo3lail yyolie duglio b
b £985 45 00,5 oo (asio (1) Jgoz )0 00l et iy
O) 5 ojlzgls Gllao VY 5 AV o)las Lo Jgiloe s
Lol 00l 00ls auseis

() UK 50 o ) ylarsld aile dlas 585 e peend jshiios
dlre sl Olz EoedSd e 5 Cute o sl JIgs 551
- s 5,0l olyam 4y KT islie 9o oslil KT
Ll oS aladsile sly oz goedSd (he 5 Cude oo slo
el 00 03,51 (F) Jgazr o cilosls anieits

A sV slassle a8 55 oo conlin oY) Jsoz gl sllas

g U oeiman izl Lo [ KT ail e o i
St lagls bl s Jome o Jsile 99 cnl 5o Gl dle

Bgd o 0018 (asiS Y las 59, gy 4 (F)
Josle o las Cuge fuad o o8l ols 25 sz g5 e Sl
L (o)ls 1) Uas g9-8g (anseds il jlade op i o5 (Jgjle) ¥
S5 it g St ko Iy (5550 et oglleyi polie jf solizd

TWT _ TWT _ . N a Py
EJ4 =0.260825 «EJ{T =0.110459 ol > T
P / Jwr =0.356456 ‘E/ @e’go =0.093307 ‘EZ'S\Q’(L =0.068834
,Seqq
5 KIWT =0203767 ol 4. EJUT —0.074323

Al e Cews 4 KT 20610073

2) =l Sglagi )0 ol gl o)y V¥

(43l 31 52 5 SL uulS 50

Ol glallas ais )0 oletin By 2l (o psbaie &
F1 a0 el Ver gl Cawglio b jliaw gllas G wols £,

oS Sl g ge 0ols 1B (M) JSKb diges il n, V b (g5, 2
5 5Ly hte 5 St o g jleme Bloxil 5 (651 il jolie
oSl 3 Shes Sl (5Se 4 (550 DI 5 Ll 28 (L
g Luld ol gl e a8 5 A s S IS s ) (parsis
b panse il 02,6801 45 Wsd oo (e (She @ S50 DY
Jlie (o g ools aseii |y eols &) lallas colad wilgty ooy a3l
il Sldi i e, aSD (0 A (g ylal (l,88 Y
5 oo o gt Jlme Bl 5 (6530 euds ojlle i bl olis
oud )51 (1) Jgor 198 5 Sz b sl 5lls 5 by bt
]

Sego Jowd jl eolawl b ansid —V-)-F

o 3l eael s oo ojlle i polie i 4 (Y) Jsox
FL i o s 35 5l ey ciliius sloJsile sl 1, Some

A S

S 9 Sxge i (5l 00 03alle i ailiw] yolie :(1) Jour

bl gg

Jlade ‘ eyl g8 ’ Sl ’ eyl g8

VAP Glinejg 5l WY o)led il Jlo il G oo (55 0500 5SS (ci9% = (sole 4 500

RN



https://dor.isc.ac/dor/20.1001.1.23222344.1396.6.2.5.4
https://ieijqp.ir/article-1-414-fa.html

[ Downloaded from ieijgp.ir on 2026-01-29 ]

[ DOR: 20.1001.1.23222344.1396.6.2.5.4 ]

alal b ,Se e ¢ (Bolo il plus s i ¢ DLl L,

4oevoss | STDIELST Y PYY ﬁ eeqfy | STDIEHT e YEAY Eiseny.
ey | STOTEST .- FAAYS ﬁ e VAV STD/ G | e ASVE w
ey ¥ STDISHe'qSZT +[+\YA9] @ AR STDiT,g'th\z” TN @
RET STD\IgéSJ ol EEYE ﬁ NEREA LN STD\IE(_}’\(%T NEES ARV \Ig—é\é\g
RIS m S YYYYA /EVTI;eslT aerre | STDCET e /]/E\P;e\é?
JOAVEY m S+ AYF EJ';eng cJe T EYAN STD\I';G;‘Q? Y Jieﬁf

oolitusl b ous adl) v o8I0 ;0 @ jle 4y sl o 300MS 30> K;WT =0.203767 (gl ool s dy poliin 4 uslis 5|
s ools &y 5w sl el aiily g s 4 S>ge s )

x5 300ms ;| a8 oYk >

KW —0.384 o Ky7WT 20436 ,olie L KZ'T =0.610073

\ a«\ua_,;}

-0 Bas goi sleols &) slhas aS 89l o azii «(VA) dlaly 5.l
ey onl o b pansas gl pY ploy &5 Sl S8 4 p3Y ol

F1 sl £o8g 3l ars clisio s Jg5le gl K> g0 Jsoud 31 vl cwd a3 o 0 jullo 5y 3l () Jgaor

oz i Wy JuSews s

351 o sle 5551 &5 ol Jlone Byl 551 ol 5351 635 o ile lons Sl J N
it Jlp Ao Jly it Jlp Ao Jly e dls | e dy | Gy | e s ”
TR TN SRR L e TEY NERRI IV TERARINA NERALY o[ eva¥S NERRTYIN \
o[+~ YATA o[- AaFF o) %] NERERVY VBT R S o[+ 2 YYAN feeesey Y
oYY “Je e eDAY oo eYYE e ¥Y ee¥end 1 VAD Seev1ay ofe e o YEA ¥
e \AS oo 0f feeeyeq e fy oo YR NEYLTIN o/ BAAY e e o YYA £
e YEA e EVY NIy dees A o120 o] OFOA e fYLY NI 0
<[+ #AAYE DARER AR RN 4\ ERRYANAY <[+ VEYYY «[+QYY.Y o[+ +204Y ERARA &) \
1 BVYY JOEYY-¥ “J+ - YAAA e VESE -~ OSAVY YO AP NIRRT ofeeeavf A
e BYY e PEE RN Y eeeeqy JeF1F4 <[~ DOAD LT “Jee-AQE q
e ESY N e evry eee s AY +[+YAAYD Lo FYEQE RS I3 NERRYIY Ve
S [oYYa.Y [ VYV FY N IL NERAY 4% oo YVYS [ ¥YAQ o[+ YATY e heF Y

wilools i Iy F1 glas g489 45 9o Jg5le 30 Srgo Jowd bawgi oud dmwlxo sl oyl yolio :(¥) Jour

oz cadle | o pea ISs ate JIg 65, ese St e JIgs (535 | ek

Josbe 5l 5 KT ok ok o T e s Jasle
e EYINARIAIN <[+ ZAAYE <IYFAYD IARER fAR \
ol <IYYYAVE <[+ OVYY AYN AN ¢4 <[+fYV- ¥ A
ol <NYYOVF AR AT <[+ YAYA¥ c[AVVEY \'Y

sladlys 3 olyen  KET pslia das £385 Jone (masd sl S Joas 3l eoliwl b panseds -¥-)-F
bbb oS pladsibe sl olor @oedSh ey S e s las ol 55 o o5lleyi ppolie i 4 (F) Jyar
Jooz mlis Gllae sl o0 03,51 (0) Jgoz ;o closls museis lasilo sl 1) S o 3l ool oo 4 by 5 5y cike
bs 55) = gy b Joe (F) IS8 O)lals ulad 55 (0) e o las FL adais o s g4 51 oa calisee
P30 00l (A Yy L s e Jgile awgt as g5y a5 cul Laseie (F) Jso ]

el 00l 00ld el VY g A

WA Glaaesg 5l VY o)leads il Jlo ()]0l 30 Conio (559 05 9 CorlesS (295 —(sole 4 25

ARR4



https://dor.isc.ac/dor/20.1001.1.23222344.1396.6.2.5.4
https://ieijqp.ir/article-1-414-fa.html

[ Downloaded from ieijgp.ir on 2026-01-29 ]

[ DOR: 20.1001.1.23222344.1396.6.2.5.4 ]

by Siolng p0 Caabad pac (18,5 )3 o L laaSilp ) calisee bla 5Ly 5 b > o g hte wate JIg 1 eolitul L Uas jaiseids

F1 b3 489 3l v lio s 95l (gl 0 S Jos odw] Cawd @ oo odlo i polio :(F) Jgu

bz JiSews ey JuSs s

35! o ile 53 65 e lons Sl 551 o le 5351 55! o le Jlame Bl j N
siie Jg Ao Jly it JI Ao Jly e Jg | e Jy | gy | e Jy ”
SJYeYAY e eBEeY NERRE N e AYYY e ATAA eV SJVVYEY o SEAA \
ARAL S <[+ ¥YFY DERARA <[+ FYYA <[+« YOA “[e YAYY <[+ VFEYY “[e e AVYY Y
e BVD e YEY R Al [+ e v AD e YYY BT R SEVIN e YVEF ¥
e VEY EERE AT [++eeNF [++eo¥F [ VATYY NERYYYY L FYYVY NERYIVI f
SEERARR EERARE - [o v e \Y [ovee¥Y S VAVYD o[- YEAF [ YAVDY o AVES )
YYELY XYYy [+-aY¥D [+ + AAA N AR JYY-ae¥ SNY-04Y VAR v
«IY#AV 24 <[Y+VavY [«+F0-Y ERAT YN <IYEAD D VYA 00 <[+ AAFYY [ OVYYY A
ofeeayy o e o500 [+ oo VY e e YYA N ERLE SATAE.Y -[-YY$AA ¥ BT 3
ERRYN ¢ o ¥YE R dee Yy o[- AAYS) -J-AFYYA LJ-FATYA SJ-YVAAF Ve
SRR N NIRREIN o[- FAYF NER ALY -/ fYSY -/+YaYYa o[- FAAY YFeSY VY

Wlools it 1y F1L sl £535 45 (alJsilo 15 Jionsd bansgs oo puslno (sl yiolly y10lio (&) Jpur

oz cadle | ol | 2 IS8 e Iy (o551 oo il L e g |

Jsile 5l a5 KT ol ol oz T e S Jsste
Cae VYVEOFE SYYELY S 10350 - A JYYYLeY v
oo V- FYOYY -[Y$3154 “IYYFEAA ARG A
o < [FEYFAN ARR A NS <IYOYAYY AREY I/ ¢ 'Y

o o Glid 1) polie cpl (F) Jadz 04

Sl abwl polie b daJgile Lawgs oo (g pmSeslusl polie amslio b
b £485 45 005 oo Latrin «()) Jooz 10 00l putd e
@) JSi &jlagld mllas VY g A Y &V o,leds sl Jg5le Jawgs
sl 00 o0l um..u

o3dlo s g5l olpam a KiTT olie (7) S 50 o adl,| ol sli
@badsibe lr Oz goedSd (e 5 Sude i slaJlgs oud
el 00 03,51 (V) Jgaz 58 wilosls auseis | Uas aS

A azg b Geizred il Lo ) KiNT ol lade gy i
Ol Sz 3 dlioe (e Jgile 93 (rl 5o Ol Cdle 4Gl
V Jgste a5 Ll 5l mms 00 A olads Jo3lo 41 5 00,5 C5 1> (590
U5 gl ol sl iy el 0313 i 1, U g3
4 oibce e Gl o 0 (b b3 oy ST 5 s e (F)
ol s Jome by o pi oSl calpls ail oo 4 b3 lea

Cush aid Glaatly polie fiesls &) llas g5 s sl
A4S 5gh e dunle KJ5T =1738601 5 KT = 0452008 (sl
KIST 20928 4 K3MST 20755 0l Uy jyolie oyl dglio b
-0 B ggi slools F) glhas aS 09l oo aid ((VA) alal) 5.b
S9a> gy oml po e andts sl ¥ oley (g crl 5o ol
Shoslat sl L oo sl 0,68 50 ke 4y .aiib o 380ms
PLY L ool #) lbaw glas o cudly w4 S has
A2 asis 380ms 1 S

Seil> gl e o o Ll sl (o) -T-F
(Aol s S2 alS 5 3L ST uols)

Coglin L 5laSS sl G (ssil> (55909095 50 sl ) Oyl
IS diges aSedipp, 4 bz B 5B 69, F2 ahai o ool O slas
(Sl ($5e0e g oloml Sl S8 a4y p3Y 0l o 0ols )8 (A)
g g0 Ay g 3L 8 Sl yo aS S2 .Is

g Jpond 3 ool b pandut —-Y-F

Blyzil 5 (65,0 oo YL i yolie dla> £485 (aseid (gl lamy]
Serge el oaal cws @ 0lyz g 55 Soe 5 ho JIg lose

VAP Glinejg 5l WY o)led il Jlo il G oo (55 0500 5SS (ci9% = (sole 4 500

ARRY


https://dor.isc.ac/dor/20.1001.1.23222344.1396.6.2.5.4
https://ieijqp.ir/article-1-414-fa.html

[ Downloaded from ieijgp.ir on 2026-01-29 ]

[ DOR: 20.1001.1.23222344.1396.6.2.5.4 ]

alal b ,Se e ¢ (Bolo il plus s i ¢ DLl L,

F2 slas 585 5 an cilizko g5l 5l Sorgo Jrowi 31 ool Cewd 49 suud 0 jullo iy ol :(5) Jgur

bz JiKe Wy JuSs s

535 e 555 S35 e Jlons e 555 e 555 S35 ol Jlone Bl j N
cte g | ey | ca s | e s | e s | ey | e s | aeds | T
<IYEPYYA <NOYSPY YRR AU\ 4 ER AR TN <[+ YYYY) “[e e YEYY «[+YY-YA R RRR W Y
<YYaoY <[+ AFAYO o[+« AAY'Y ERA gl <[+ YAAYY DERA A ) «[+YA-QY L ERRAWAN 4
<IYATANY < IYEYETY «[+YEEA ERE TS <IYEFOOY AV “ [+ EYVYY ARAARN \
< IYOYYAY RIS <[ YEVOY DEARYA & FARRYARY IYAYAYYE «[+YYVYY ARRIA RN A
LAY Y4 'i4 <IYEYAQQ «/[+V4-V¥ «[++¥YYAQ <[ 2OEYY [eYVEYD «[+YYO-¥ ERRT a4 V'Y

- S5 g5 5l ools &, sl aF 558 e azeii (V) abayl, b

EXpVT =0.828836 . E’}T =0.45674 j;5lde 3l oolitul b g wily

&b L8 50 s5ie sllas aS 55 e palae EBNVT =0.371461 4
i Gl p3¥ ol 48 Conl S 4y a3 ioren (el 00l
el ;500 (Jole 4 il oo 330MS Sga> g, cpl yo Uas>
bz 4 S couily gwyo 4 Soge Jsawd 1 eolazwl b ool 43l
Das aseis 330ms Gl yeS 00,4 b bl s eols &, 5SS

EPN =0.252387 «EPWT =0.505559 polis jleslinul L (3l

i,Seqq i,Seqp
RV SWT _ SWT _
/J/ gwr =0.31050 «EJgeq =0213814 «Elg, =0.219773 «
v, Seqy

8WT 8WT =
Kgp' =0965186 5 Ky™' =0.719373 nolie (EPYT =0.173437
5 KEWT 20710373 (g1, ouel s ay ol aylia

K" =1.148 5 KM 20436 ,slaa | KEWT 0965186

ailesls ausidi 1y F2 slas g989 45 o1 Jg5lo 10 Sxgo Joud bawgi oudd dumlmo (gl yalyly yolio (V) Jga

ol cwadle | omallae 1 2ol 85 it g (65,0 Toa S cute JIg (5551 ] ks
L ol WT o n ok et e JIs 55 @
Josle 5l ome Kl Oz ORT Jo3
- IDFTEOY -/ avYf “NEFYYA -NOYFEY ¥
SIFYYYYA S Y- FYE NYYAOF -/ AFAYD 2
i VoYY -1 baYaY “NAFANY Nitarans \
i VIEATYYA SIV1AYYY “IYOYYAY <10+ 0004 A
- IVAFYFA SAYYYYO S\ 2Ya%4 - IVEYAQQ VY

olas F2 aldaii o L g68y 5l an calises slo Jo5le gl 1, S

.Méso

S bow 3l eoliiw! b ouis -Y-Y-F

) 6'})—3| 0dds o3udleyi wolie (A) Jgao dlas E589 LAl Sas b
oo 3l el s & 0l 2 g 515 Cote 5 i g JLne Sl

F2 olas g48g 5 ax cibizeo s g5l g1y S Jou 3 0wl Cowd 4 00l 0 jllo 5 polio :(A) Jgu

ol JuSes sy JuKms s

S5 e le (5550 555 e Jlens Bl S35 o le (535 S5 e Slene Gl J) -~L,°
cta g | ey | cte s | o dly | ey | oy | st s | ces | T
ERR AR o[+ - OOYA o[+« YYYTY SRRV YA ARV ERRVAAL ERYN A - FOYY \
FRTER oSNNS |l AYAY | /e NEOY | - AVAY | «[oeYVYY | -/--qf48 | -/-eVEVY | ¥
«IYYYYAY <[YAQYAY «[+YPYAY <[+ YFYYA <[+FIVFA NEAVARAY <[+ 0FaYo AR ARE! Y
«[+YAY ) <[+ YOAA <[YYAN o[« FOYF [eNONY SRRV VR c[+Y 200 o/« +AYTA ¥

WA Glaaesg 5l VY o)leads il Jlo ()]0l 30 Conio (559 05 9 CorlesS (295 —(sole 4 25

VYA



https://dor.isc.ac/dor/20.1001.1.23222344.1396.6.2.5.4
https://ieijqp.ir/article-1-414-fa.html

[ Downloaded from ieijgp.ir on 2026-01-29 ]

[ DOR: 20.1001.1.23222344.1396.6.2.5.4 ]

Sy, S3abonsh 3 enleh e (26,5 a5 b loa i il BB Sy 5 ol ko g e e g 3 ooliil U s s

[+ OYYYY SJeYeBY | [oAYOVD | efe-YEeY RS 20 N YIRS A P Y PR R A A YRR LT L )
SNYYNS |1 DAY NERTIN{ CeYOVSE | o/eYAQVE [ VABSY | o/-FYOYD | /- VARA) $
/FAIAYY JJEVAYYA | /- AVAYY SAAY SR | FEYYOY [ oSSAD | /AYYYAY | -NOYIYY y
YA - [FOYOYD SVCEVYY | SNYeRAY L FVVEGY | o/FRAYL0 | <VEVATY | cNASIYY A
RN NERREAV RSN clee oA | CYEFEYY | oYeFYAY | [c9AFVE | o))V -NFOS q
R e BB | efee-¥A¥ cleeee 8 | VEYEVY [ GNYYAEY | [oVAYY | cA-FAY | Ve
YA YT SE NN A -+ 2FAD CYOYYY | o[eSYNY | o[-POVEA | /-OYEYA | Y

Vs gg; o sy an (F) JSCi Oylaals ol Uas foxe

D o 00l anseis
Las Cygp s oo ,03) w0ols #) sl 45 s (gl p dalol (o
|y Lt £983 aieds el Slahe (s 85 J33le) A Jsile 5o

Ergey = 0-615074 «EPSL =0.653535 nolie jlosliul b ()l

CEBST 0499205 <ESST —0.569801:

V,Seqp i,Seqp
Ao (EJSL =0392661 5 1/ o —0471601
Ev,SquL

S oo aloee |, KEST 22049138 5 K§ST =115274

Slabow] polie b e Jgsbe dawgs ooy (g ,mSoslasl polie anslis 5l
@lhs 585 45 335 oo pateine o)) Joz 50 0dd (reS e
©) UKL & ylagls 3llas VY g A Y & ¥ oylas glasile bawss

el 0as ools ausis
59 ot Sl &jlargld Billae dlas 585 e (e Hohiie 4 >
i sla 5 oa o3l 5350 olyem 4 KT polao () JSs
panteis |y Lk o plagile sl 0l oe S (ke g Cuta

Gl 00 oo)5T (1) Jgoz ;0 wilosls
i A gV slaJgile a5 050 co a2 S (1) Jguzr polis

b e Vol aile 4 sl e Lo |, KPT sl e

ilodls Lol 1) F2 slbs g989 &5 b g5k 30 S Jawd bawgi oo dwlo G ol )b polie :(]) Jouo

“ii;ﬁ w«&‘s;‘m geedSd ite Jgs 53 | geedSd e JIg (635 TodSs o JIp @551 | oot
e K; ok~ bz ok~ Jssbe
<IYAFSAY VY- OYY <[YYYYAY «[YAQYAY Y
<IYYYOAY <[+ SAYYD AR ARTS <[+ OADON 14
gn3o V/IAY - YAY SARARY.YS < [FAQAYY < [SYAYYA Y
e AARRRATS <JOFAAN AT RN < [FOYOYD A
VIYEYNOY <[YYAYPY v id DARRATA Y 'Y

SIS 2l 50 ol o9y Jodll e —T-F
2 6l ) rne 3 Shes g el Sl sl (Las sl
Ly oleiiion by, JedllnSe Sl yo Jlaso lagjoldS 4l
S o=l Sl o0 JLE (o) 2 250 (S50lS Aged ol 0
wiiwn JLads S2 5 81 s e e Al s 0iS e 25
L oS abg e Jelod 05 2,5 e 51 0)leds 00Ty adsd o
el 0o 03,51 (V+) Jgaz ;0 aewl oas plol S a5 51 soli!
@l 15S o leael caws @ 0ad 03dle 5 palie (V) Jgozr

a3 g0 L2 DG2 9,5 5l awy il sl sile

3 K;H’ST =0.755 polie L ool s 4 polibe aunlis ;)

&y sl 45 oyt dze (V) abal, 3ok KT =2.212

ERST 0127275 0lie jl ooliul b g il e 5SS 55 5l eols

sllas a5 253 oo pslae EXST =0.215044 5 EPPT =0.803937
Oley oS el S 4y o3 pioren el oolo Fy b 5B s (953
A aib e 400MS sga > g, ol ol axis gl eV
ey 4 S had jleslawl b oo &) o3,631 [ Kos Sle
SleS oAz b ojle oesls &) 5LaSSs glhas 45 culys

D2 yasis 400ms

31 Caodle gyl pwolio) DG2 zg,5 31 v ilio s J95lo 5l 107 o LS bos ool Cawd dy ooy o3dloy polio :(V+) Jouo
(Ailed 5" j9lxs abogy po ailimTogus y9olio

VAP Glinejg 5l WY o)led il Jlo il G oo (55 0500 5SS (ci9% = (sole 4 500

ARA)



https://dor.isc.ac/dor/20.1001.1.23222344.1396.6.2.5.4
https://ieijqp.ir/article-1-414-fa.html

[ Downloaded from ieijgp.ir on 2026-01-29 ]

[ DOR: 20.1001.1.23222344.1396.6.2.5.4 ]

alal b ,Se e ¢ (Bolo il plus s i ¢ DLl L,

bz JuSs 5ty JiKs

&34 o ple 655 S5 e Slre Sl &5 o pile 655 &5 omple Jlixe Syl o la
Sy Sl Sy Sl Sy Sy Sy Sy Sy Sy Sy Sy Josle
yYag YASY VEPY V2O Yev. Y-q ray \V.8 Yfve VEY . YA FYAS \
\NAYs YYYY TEY Y4 FOFA OYA £YY Y£VO VoF- YyYsa fava afaY Y
\YEY Tiag \Yor \YA YAVA Y-f fY- \OY - Yooy YYOA TOVE YAQ- Y
AV VPO oAy VA N 04 YY. QY VEYY \Yey Yoaf AL f
FEY 9F) \td #q AYY f- V0. YA fYA 49y YAVY Yy O
faas \YOFQ AYYAQ FA- *1¥vay | vvas YATAQ Voo YE | *AYYQ YseyY VEAYY | FAYVYF \4
vyag VAYYY | FAavey | aa. | Ryafse | oveva | 098 | FYYESE | RNV | fYeY | Frigar | FafANe A
YAFY £EAD I Y5O s55- FYF \YAY \aAT £y YYAQ Aoy KA q
YAYY FYYY Yov- Yoy YYof Yoy AYY TYYY I YAYO SYYY AY-A \.
YEPY VYA £V fra AYF MY AT 0OF- *Avee | ovary Qf-.¢ AAYAQ \Y

Vs> STSE oUlg) —bglg), 9 <8s LS SIUT aslIl> 0 o)l
Jdo 4 jlaly (61,85 @Yl g s 5l el aSis o 0uds olon! Calises

S s Jlosl plin & (uilS 2 5 o 0592 99y 0l (b )3
calasie ds a5 b opl ol amo o plosl 1) anseds ol 5 50

2 69y = ilwesly c B g, ol coloiin (g, (09
Al oo Llo 1) diges aSlisy

&=y

Rl G. G. Karady and L. Xing, "Fault management and
protection of FREEDM systems", IEEE Power and
Energy Society General Meeting, pp. 1-4, 2010.

[¥1 P. Tatcho, et al., "A novel line section protection for
the FREEDM system based on the solid state
transformer”, IEEEPower and Energy Society General
Meeting, pp. 1-8, 2011.

[¥1 J. J. Justo, et al, "AC-microgrids versus DC-
microgrids with distributed energy resources: A
review", Renewable and sustainable energy reviews,
vol. 24, pp. 387-405, 2013.

[£] C. R. Pinnegar and L. Mansinha, "Time-local Fourier
analysis with a scalable, phase-modulated analyzing
function: the S-transform with a complex window",
Signal Processing, vol. 84, pp. 1167-1176,2004.

[°] V. Terzija, et al., "Wide-Area Monitoring, Protection,
and Control of Future Electric  Power
Networks",IEEE Proceedings, vol. 99, pp. 80-93,
2011.

"1 T. Liang, et al., "From laboratory Microgrid to real
markets - Challenges and opportunities”,IEEE 8th
International Conference on Power Electronics and
ECCE Asia (ICPE & ECCE), pp. 264-271, 2011.

V1 T. S. Ustun, et al., "Modeling of a Centralized
Microgrid Protection System and Distributed Energy
Resources According to IEC 61850-7-420",IEEE
Transactions on Power Systems, vol. 27, pp. 1560-
1567, 2012.

[M W. Jiang, et al., "The Overview of Research on
Microgrid Protection Development"”, International
Conference in Intelligent System Design and
Engineering Application, pp. 692-697, 2010.

5 asbu| polae b doJgsle Jawgs oo (5,5 o5lail polie auwslae b
)Lx_s.a 4_>)f| as oa)fsa oadeis (V) Jgaz )0 0t (yoxd oo
ady pYL abgy pe ailinl a5l o gsle (S 50 byl 5l (S5
o=l 900, Jas iy ay s aid 030505 S 50 (Jg el

! ob‘éwb&&pjb‘) dLm‘

& 325 4 -0
A LB ol ot e )l LaaSili ) sl &5 Bl )b jo
 Lagl 60, Shee slasisIn s 4l 5o e ol fge o bl
s g |y gl yb Sy ol allie ol sl azils
L ol allie ol @l Uas 5o .8 00 slajld g e oo clas g4
So g e e Sl JIg rizmen g jlan slaadlge gl Sl
Yl ot 0 L, U s 2513 3 5 ol slogaa S5
s 28 sl L ngs o0 ]l sloailge ams co plosi
JoIo a9y (nl 50 Gezren WS e 8 Jedo 9,50 S 5 S
pae Oy 50 1 e oo jolo (5550 ygm Lansgi @b jgiss oSG
e L 55,5 S s (s o 4) o sgle o 3 SLec
clie Josle sl 1) @dad jows aloliVly g oo azge (35 50
sLidng 69, 2 soleiin gy Gilwesly WS 0 jolo Gom
s o5 ol o5 s e ol S 5, Sy 0,Khae il
“LeaaSid (nl (63,8es Slasidn g adS )0 4l Fge bl
L oS ams oo i (s3ledn B9, silwesly @l Grizren Sl
slallaz glgl (bg, cal dlas (anseis sl golering &S5k 99 25k
ot sl 5 il 5 e slollad ol (Kom
2o aseis Wl so Sola ) YU Gulagel slalas o> g ol
s S S ssleiin iy S T 5 Sorga 5l sl
Lol oo o (goloiing slas aseis anld jo 3061 g0 o LUl
i o s sl 1y 5505 ey Sirpm sl o ams e i

WA Glaaesg 5l VY o)leads il Jlo ()]0l 30 Conio (559 05 9 CorlesS (295 —(sole 4 25

VY.



https://dor.isc.ac/dor/20.1001.1.23222344.1396.6.2.5.4
https://ieijqp.ir/article-1-414-fa.html

[ Downloaded from ieijgp.ir on 2026-01-29 ]

[ DOR: 20.1001.1.23222344.1396.6.2.5.4 ]

[¥°]

Sy, S3abonsh 3 enleh e (26,5 a5 b loa i il BB Sy 5 ol ko g e e g 3 ooliil U s s

State Transformer for the Future Renewable Electric
Energy Delivery and Management (FREEDM)
System", IEEE Transactions on Smart Grid, vol. 4,
pp. 1096-1104, 2013.

S. K. Rudion, N. Hatziargyiou, S. Papathanassiou, K.
Strunz, O. Ruhle, A. Orths, B. Rozel. Development of
Benchmarks for Low and Medium Voltage
Distribution Networks with High Penetration of
Dispersed Generation [Online].

[?

AN

Ml

AN

(AN

AR

[l

(AN

AR

Al

AN

[

AR

AN

[

[v¢]

A. A. Memon and K. Kauhaniemi, "A critical review
of AC Microgrid protection issues and available
solutions”, Electric Power Systems Research, vol.
129, pp. 23-31, 2015.

Z. Kai-Hui and X. Ming-Chao, "Impacts of microgrid
on protection of distribution networks and protection
strategy of microgrid",International Conference on in
Advanced Power System Automation and Protection
(APAP), pp. 356-359, 2011.

M. A. Redfern and H. Al-Nasseri, "Protection of
micro-grids dominated by distributed generation using
solid state converters”, 9th International Conference
on Developments in Power System Protection, pp.
670-674, 2008.

S. A. Hosseini, et al., "An overview of microgrid
protection methods and the factors involved",
Renewable and Sustainable Energy Reviews, vol. 64,
pp. 174-186, 2016.

P. Basak, et al., "A literature review on integration of
distributed energy resources in the perspective of
control, protection and stability of microgrid",
Renewable and Sustainable Energy Reviews, vol. 16,
pp. 5545-5556, 2012.

H. Al-Nasseri, et al., "A voltage based protection for
micro-grids containing power electronic converters”,
IEEE Power Engineering Society General Meeting,
2006.

S. A. Hosseini, et al., "presenting a new method for
identifing fault location in microgrids, using harmonic
impedance”, Iranian Journal of Science and
Technology Transactions of Electrical Engineering,
vol. 39, pp. 167-182, 2015.

A. M. El-Zonkoly, "Fault diagnosis in distribution
networks with distributed generation”, Electric Power
Systems Research, vol. 81, pp. 1482-1490, 2011.

S. A. Saleh, et al., "Implementing and testing d-q
WPT-based digital protection for micro-grid
systems", IEEE Industry Applications Society Annual
Meeting (1AS), pp. 1-8, 2011.

S. R. Samantaray, et al., "Differential energy based
microgrid protection against fault conditions”, IEEE
PES in Innovative Smart Grid Technologies (ISGT),
pp. 1-7, 2012.

H. Al-Nasseri and M. A. Redfern, "Harmonics
content based protection scheme for Micro-grids
dominated by solid state converters”, 12th
International  Middle-East in  Power System
Conference, pp. 50-56,2008.

M. Petit, et al., "Directional relays without voltage
sensors for distribution networks with distributed
generation: Use of symmetrical components”, Electric
Power Systems Research, vol. 80, pp. 1222-1228,
2010.

M. A. Zamani, et al., "A Protection Strategy and
Microprocessor-Based Relay for Low-Voltage
Microgrids",IEEE Transactions on Power Delivery,
vol. 26, pp. 1873-1883, 2011.

|. Daubechies, "The wavelet transform, time-
frequency localization and signal analysis”, IEEE
Transactions on Information Theory, vol. 36, pp. 961-
1005, 1990.

P. K. Ray, et al., "Disturbance detection in grid-
connected distributed generation system using
wavelet and S-transform", Electric Power Systems
Research, vol. 81, pp. 805-819, 2011.

P. Tatcho, L. Hui, J. Yu, and Q. Li, "A Novel
Hierarchical Section Protection Based on the Solid

VAP Glinejg 5l WY o)led il Jlo il G oo (55 0500 5SS (ci9% = (sole 4 500

AR


https://dor.isc.ac/dor/20.1001.1.23222344.1396.6.2.5.4
https://ieijqp.ir/article-1-414-fa.html
http://www.tcpdf.org

