) VAN LG ¥ o ylowd V0 2,90 [ (4l ! (651 g yuiid

&Uo Jol Jiuwo 45 39 5 9 (51 9 (sOLa! (3L ) 5!
Olmobot Cali (50 5 Jlai 50 b ouiS 3 55 9!

Tlaaa e M sulye awasans

Zo-\:_S.‘:- 4.;&0 a\i)é @JU

VU Caan] ) QS e ey linebl cublB 5 (oolaidl ol " .w‘}\/w/z

e e e e s ; c . . : ~ oy b

8536 (65531 (el 0955 3550 53 (U1 (slags pS paenad > 45 Ll o 155 uﬂwt\\/g/vf
Sly @55 g & st > (loaSld doaSis ) Bk 5l ol
5 51 Sy g5 el gy ¥ lie ) 55 iles (ypols GBS e
Ol 33l aSle gylan ¥ opl \Wgd o duslio pa b lueksl cublB 5 (solasdl
509 2R 4 8D ) a8l Wg plie g aSd aSd g 4 S (g5l
LCawd Yl 4 4 ato 4S5

Cbl g (5l 5wl ()l g ol g Jold (ooloiiiy sn ¥ Ban &5

sl ¥ el o g Ola m30330 sy 51 edlitl |y 48 L3l o livals

vl imebol CublB d sl y Late 4y (o 5 D9 s dulio 5 dulus il olls

Syt 595 2 bk g )38 S o) p sl b 93 (55T el slag L @SSy aSly clily

cnle ol o LB

duolie wlie (ogy b dlie oyl j> (oolaidy by Wgd o a8)S Yl > Iioe ) Caprie ol

2,03 395 9y 9 ey g g AalylS 5l LS gl a8 eys )T

[ Downloaded from necjournals.ir on 2025-07-12 ]

mh_moradi@yahoo.co.uk o digee 01l ¢l L e gy oKty Lokl (VF
alikhandoon@gmail.com (ewdige 018y ¢lan L e gy ol (¥


http://necjournals.ir/article-1-368-fa.html

[ Downloaded from necjournals.ir on 2025-07-12 ]

Oyl 850! a i [ ITAY bl Y oyl 10 093 sy

douda

ol Nad e dbul baiS B pas (o394 D b el jglaie 4 &S Wiwe (So oS laaSd bass
4 il CusdVl 4K Cpiman 5 okS]y Wy alio 1aSis 51 5 (il Mg e pe YU 1y olpeb
ol sVl b (o) ©y909) 1y o 5l (ylde 5 oSy wd wlie 1y (g5 iy (250 Ygemo &S (gybo
LUl aSud 3y (b 0 08 518 a5 5)se Wb (S8 5 (obail cole LaSUy, cale § (b 0 bl o
s ytaliyy Sl ool b oty  [2] Wlie 13 3,5 )15 ()2 3)50 &b 2l (gyglogw g Az SalS (SisS>
S elS o bawgs (G5l (el 090 (i g 4By aSdn) Sl sl e g dbml lp aan e Ll 4 las
buwg )b el (565 4 ostung {10] dlie )3 .l o3yg] Cows @ 1) (LolSgps 43,5, e j3)lmonisS Alg
sl 0351 s 4y S5 o) g o sy by o) Sl S5 L Ty Al Dl g wBlyy eaS Ay i
45,5 )|,5 ookl 390 7] dlie p> aoau VT zals ol yen 4 aSis 5, slaan e Lials clp s o5, aebp
8 .9] cwYlis p cuwl ggo aSiiisy skl lp EpSmaenas 2 & Cuwl (5,500 Jole luabl ol ol
g 4ty JRalS L aS Wb oe plgis g anlaipe gy 4 ) lebl Cell Rl o 1) &b 58U (B iy
5 Olwab! cublB oli8l o 1) ads, U sty [5] dlie j> bl salgd (il58l luebsl cubl o @b, ol
S8 0975 & e 305 o )8 5l e 4 oy il 3 a5 (08 ol abox Sl el oy Ol S
9 [12, 4] aiispy 15 Bpas 5 Mg S 000 ¢ [3] aSisy, cblis ogos « [11] candVl 4 L bl
@ el wan &b 0 Gljed job 4 fluebl cubld ¢ oladl cole 48,5 i )5 g0 o)l [1] 4L cwiw
calys b g 03,8 lu o el )l g 4y lisabl bl LIE 510 ol 55 233,5 oo 5 pably 2ol oybel
oo & lebl cobl ¢ [14] Alie 5 235 o Bin @b > aise b zer JB g odd Jad dija 4 culie
Wt )b el (sl by 3)Sdes Al a9 Al iy Sl g odd od Ban b ) dSudy) dbml g cual dja
aSubhy donl 0,Slee (gl el cubl g oad by luabl cubld (gl (glosle dasly ¢ 598 Allis o sl 0ay3 S
ol o 43,5 a3 VNe
Sy 028 b O] Alie 1> 3 392y (3 g8y Jloil pr &Sl gl 3Shes Sl 3 &SS90
oals s laebl Gl olyem 4y el Y 3 4L el (g)l> dlsa Qj P bage cud )b g asuine 5 4l

Ll 05 Ay B mb LM,\J::.\”


http://necjournals.ir/article-1-368-fa.html

[ Downloaded from necjournals.ir on 2025-07-12 ]

Y VAN LG ¥ o ylowd V0 2,90 [ (4l ! (651 g yuiid

5 oladl cole (8,5 i L LBuS Grae L0 el (lp g5l Gl copte 4 LS )5 55
W g s d S5 Bun @l dey 90 bas b g pud by luebl cobl
a5 .l oad dlpiudy liebsl CublB 5 (g5, Aoy aisa Jold (gimy 90 Bun &b LB sl )5 wSle dllie pl 4o
o Job lol padgl ()18 aloyw b el (ls anie g adgl (5 wloyw 1)) ol ©)le (g5l Ao
ol odd Joas AVl dse & GYlo & adgl diia Jad o s 5l odlitul b g onds a8)S Jlas )5 calises cljuped
b o g 048 Slo (AVLo) 0dis el (slayl ygo 4 lnedsl cubld il (gins 95 Bua @b opl J> (slys Lol
So & ol P9y d9d (o0 At B @b (Jad (i) Ay jleslitul b (Sjg culps > Bue @l am 93 05
g ol Al (Lol 4l gy s opl 5 a8 005 Jlesl glite g5l ¥ (gly ccalises [b ¥ L ol Wy aSs
35 2590 (551 S (ypels Lol s olpe 4 4SS )y gujlio (0 BT 53 9 aleS 4 4Kl 1y 0uiSTy Mg mlie
Ll )by

009y 4 il a9 luebl ol (oolail cole @Sl 5y il | glaie) Gl ¥ Sy 53 el )

Wl oAb 035l & iy 1D (65 9 O iS50 ) dunlie g (ojludund

ASaid ity

Mo mle 0aiS S w3l A5)ke odd 0ol lis aSud gy linl e o ol 1) &S, Y S
gl 5,5 )L sVl 4 4 4 gy Jladl a8 oo (ol 4SS 5y &7 oyl 5 (653l (SlodiS 035 <55
)\35 ).ul; dfw»).s) b)ﬂn.c 5 &S ol d))‘}p o> )'\ ..\g.‘.o.;L;o uml) 4\5\.4»);) oS u-.‘.L“’)l-f EP 9 O‘)'#o b‘)o.b & OT
'39‘3@ D.)l.) C.uoy &AM)J) ).) )]J.f).ul) JA‘}C 9 ‘)>I sd.o‘.)l )J .._\M)Lu.o
ol a3l 0 aSS 3y 40 Byas g Mg e mulal 4 a8 3yl S s S§ Ay o i S el
ilodds Jlosl (oolpiuig Ban xb j0 badiy 3o pl aS 0l oladi o wiwnw
¥ 085 s ) b ey ol 0 led (el b o) o8 Conl (bl g9 g Ol aSiy 50 Jele o ptere b
g a3l Bpnn 3o (9 poles 5,8 b Il 5l 5 (S S (55, el 4 0
by ok 3l g e 0aS 1 Wy wlie 1 plaST o Kl 0 a8l 0 35 mlie ig A e
OB 5l p3 pogde &S 31> g3l A5 ) ol Shy leoatiS g ol 5l el AL i )gig S (Bgw Ju


http://necjournals.ir/article-1-368-fa.html

[ Downloaded from necjournals.ir on 2025-07-12 ]

Oyl 850! a i [ ITAY bl Y oyl 10 093 S¥

sy ool 9 d)S Jlas ) 55 1) g @l ol cuad sl oldlie bulyd b (oladl cole g by S5y oyl
pie opied « J)lp> o (So Sl (65l g 5l 4 an g b Qb pl g e el (531 (el sl (Bge i

133k el b b jlso 33 ol 135,00 4S5y, 5,8 as 0955 5 &8 sl Lol 150 J) (il Sl pesd 2l s
EF & A )l Bpae lie (35 CElgSy ) hies Ui Gl gloj ) b Brae 5 Bras gyl bj
1S A5 g S 8 Sebipy oal 085 L5 5 555 03 sl lgisn sl (slbptge 0138 15
330 S5 wepdd plgie 4 gl bl )3 905 odlitul ;Y9I g 5L (g2 2lajlue S I Gl Mk

238 oo 5,8 oolatuwl
oo 3D 51 eolaiwl Wil 4l 5y gl 5,55 L duslie jo CuwdYl aSud & aSud )y Jlas! wdSud o) ()5 sloto
2 g ok &bl (G5 Bpae gyl 0 & gk 4 dgde &bl 3 Bras plie Ab CEIES, ol (655
2 80 5P P8 5 S Ceasd Sl ol ds pl Al B8 oSl a ) Slile 3yl Gl ok e 0o

MV Dhar

network

S Microgrid central controller |Z Inverter
O Load controller

. Storage device
B Microgenerator controller B =

A 3, 3() SO


http://necjournals.ir/article-1-368-fa.html

[ Downloaded from necjournals.ir on 2025-07-12 ]

50 VAN LG ¥ o ylowd V0 2,90 [ (4l ! (651 g yuiid

$Ilaid) Galus

9 ol (gladl 5m 2308 g0 randl dlwd 93 & Wiy 00 aSuD gyl edliiul g dbul (gly AL pas & Hlaal e
Jold g 355 g0 bl aSibiy 2wl (sl a3 &l ladiie jl atwd o] Cob gladiyja o)l sladiysa
5w ladiyie adlioe o (Bl Clies b Sy obrl alie g 0aSTy WS ple sl g u 3 wje
5 )b slanje plos Sloj slaoyes ile LSy lp Sedie odel il ladize g 5 IS

D38 o ,ly8 0olitwl 3 )50 g odd b AVl A je Cjao 4 Coll sladl i
Glisab) bl

ERD o 4 Al s Oﬂ] Cudld .\.tab& (2D s d]).g l) U.:L:aa\.o.sp JL» J9b 5 (NDE) oS uml.» 65)3‘

S (S Hb S el e g 5L g9 4wl cpl Hlde g 0l BALS Bae 4 (655 ol piuw &S Cowl
2 Al (hals snds pel glayl luabl culblB (il b g cusl bagye wiwaw Gluebl cubld bl aled e
Sglite plums sl Ll & (B dar 398 oo s byl 95 5> glis Lol b o (iRl dogsye des o
Olaebl cubld oV clls > .cd S saled 8 wyp )50 ¥ g V5 Y slacdls sl luedl Culbld ol > il

Wb Anlg )y dSudln) 929 pas b 392
Oerly Glily asacd Glisab) cubly
3P oS (el Gy SWg 4l 5 cuwsVl 4l el Clll sy ol SWg 4l luebl culB

C 018 Goyas )y (NDE) onis ool (65,9 g (11, (owyiwd pas (AL o3 Jlonl daly ool flo b6
L9l ol BB Y=Y Ly &ygo 4 ¥ S ol Wy Sl G o

A=) Aot 1)

ief

U= A 4 @
izf

NDE, = (Z A+ uyy)L, (3)

isf


http://necjournals.ir/article-1-368-fa.html

[ Downloaded from necjournals.ir on 2025-07-12 ]

Oyl 850! a i [ ITAY bl Y oyl 10 093 ss

Janl TT,, o A il 3 onl @85 sl p3Y oloy T of Jad 5l pl i iso o s Jisl ;] 5 a8
a9 28l (o yieshS S by Jloisl (plulyy A & w3 o0 (L3 1) sVl &l (sl gy pis 5 (S
s (Sl 5 o Ll g ame Ll dlon 1 il Jol

St lisale] Coulil

Sadj) D908 Ablgd il Vb Lalyy 09 (3Kl (V)JSS &Sy V) JSS b Wy &Sl sl 4 5]

oze 2 b el cpl led el |y oyl 9 00,858 dg il g0 4 CauwdYl 4l 0 (Jl)5 £489 Oy 40 Llgi oo
iz B by 4y S e gl i 3 5 03 plol oIS o 4 03l IS )55 oo o oS
mio Jos o)l (blis (slaptuns CandV K5 5l aSdn) 008 dgnl gl leie 025l |y Y ol i
Jlein! Lol S o s aSi 3y 5l o3 £685 Cygo 0 |y CandVl &8s 095 3 Sas diopd b i ¢l Lgud
J3 3 ol &S elin Lol il o odly L5 Pog b o abasly po Jlas! opl a5 5,05 3935 on Ll 03,55 Jos
(¥) dasly lowgi o opoli (6550 ccdls cpl 50wl oad Jdo pgd py dlawg 4y <l ol 5 dlaily )3 ) dazee

Db o ole

NDE; = (Z Ain +Z‘1£*F:‘. Tz +*1upgnfr|:)z'r {4

i=f et

Subj) (9ol & i & Cunl dSb) ) )ad ) olajad 13 s g5y & gy oo p 5 Vb b
Gl oly el psY ooy Ty ctlaly o) j2dly oo £ 508 550 4 52y colayiud oaiiS” by € cabasly oyl 5> 295 o0
A8 0go0 g dSulfy (55 po JHS s (92 (53350 Jalge 4 a8l dazme (g5l ol adl o0 a3y S
Sadiy S22 & 3980 (B8 GEped )N (S Mg glie 5 )l e 4 (loj cpl 9 )l (S o590
g 4i8)5 53 > Py = Lag) ol s anlgs (gels 6 (o3 6l om

ol (el (5531 Olsee (F) alasly 09800 (1ol )L plod Cond VYl &S jl Sy B b 598 (5,8 & (59005
IS )b pled yueli (slys o3 (6553 D525 pie g Caund WL oSl 5l aSidifyy alaB b Lol amd o oyl |y a3y S
@)l sl |y oaits el (5550 o5 dlaily NS (o xS gl Sy 5 puilS 3 Bl gl (S e L 4y oS
3 g QLS S o alad |y Ll 4 043 8 oS


http://necjournals.ir/article-1-368-fa.html

[ Downloaded from necjournals.ir on 2025-07-12 ]

sY VAN LG ¥ o ylowd V0 2,90 [ (4l ! (651 g yuiid

NDE, = (Z i+ ) LAT, +uu_u)-tf ®)

isf =3

MV D

network N

Ol 5We aSula(Y JSW

CabilB Lol .l HI 150 b iy lueds] ol o CandYL 4l luabl cublB &S 0l e YU klg, 5o
Dl o 18U CandYh aSui 53,500 ol 5y slaaSis 5 aSubiy (665 )l)8 0559 jl 253 CawdYL aSli Lol

by gio jlilg crwa¥ls asucd Glisab/ cu Ll

5 las b 00 3 Sg 985 S (i Bl e G o5 Jslye 5 035 o Joe Fa (ibilis IS cmiy U1V asls ) s

b ogs o ditwn Fo 0l (111 L9 ool 030 ja8 LAWY=V glayl b odds dtus Sy alS7 (i 0905 b 4 4y

D9 peeli baore A S

Ol Vo) ojlad )ad gk Sl i 4 A L g WY clagl g 03 i aSd Lo < Sy ulS Jlasl b
5 3y Jdon cor 8 lacadgioe 5 0395 pdy Sl adpen 4SS il oS 5 Sy S Jladl s
Sl i el s ]y 4l ksl waog aig) s (glils ja8 5 Al sy ) D92 g g ol Wb 4D el
S35l Sogo ol 3 oS w3l Sl i 4S5 (GLR) LB G pae 4 W5 s (51 (s VL S o L]
eles el 3 1y ()8 (IS B paae L5 390 Gl I (oS Sl 00 9 035 (el ],

0siiS JyS oyShes LT S5 55 Jlie (sl ol yigo sVl 4l S5l waos olSl 3 4, S

il ygad LB aSidfa) (sl Capmge Ylad )y i (giluli> s MV


http://necjournals.ir/article-1-368-fa.html

[ Downloaded from necjournals.ir on 2025-07-12 ]

Oyl 850! a i [ ITAY bl Y oyl 10 093 SA

(LP-8)3545 oo ool gl Hlidlo b as” aisly ja,8 51 isw jo ()
(LP-9)355 0 dgpl asis 51 a8 0l Uas (gl)ly i o (Y
Gk 5l & LP-10_LP-13)50 5 o ool aSiis dlowgy Hlidlo Laos b a8 ail ju 5l o o (¥
(K985 2ol F1 jasd bawgs 9 Sy a8
OB Gpan )b | (piSu (el b adl il )18 powr CusBge )3 aSBj) ST 095 0 odaliie & ok (len
bl g adly (2al8 (LP-10_LP-13) pow cundse )5 o)l (sl 4y (loj 99500 sl a5 jli o dya09
Jol Cusbge > oyl (gly adby o) piomen g dbled L Gl dbul g las 0,8 dgil slp p3Y loj
oloj byl a8y (loj(LP-9)pgs cuumbgo y> bajl (sl g 2o s (3,5 gl (sl p3¥ oloj b il (LP - A)
D9 J@|9> L5 éé)
Jlinl ol j 0,85 dlgss (s s gody Jlois! dix o bl dalgd (ials odiis pol Jb S e jo

! (6)

Atbe b ] 4l 3 et Jleasl Ay w38 o Jute condV 4K 4 1y 5 & Canl (oo 4515 de gasee € oS
S"ld 39 s515

33 y S
34] a5 a7 ‘;E‘j ap] 42| a3y_ H

£ ™ N 23
I " :

LP 20 LP 21 LpP 22 LP 23 =-I=P 24 LP 25 LP 26 -

= [
% so “nG
= ) 24 ED) 7 29 31— 32
B —
§_ LP 14 |_LG P 1;- 'O 16 LP‘IB I-P19
‘g 14 351 18 - 20 @ -
. — -~
- N 3? e ?j% 9? ?E
a’
__,,No
LP & P 9 LP 10 WP 11 P 1z LP 13 :

NG g3

EXE) %?%

P S \LPE’

Fig. 3. MV networl with microgrids.

S 325 nsgio 5l S (1 LS


http://necjournals.ir/article-1-368-fa.html

[ Downloaded from necjournals.ir on 2025-07-12 ]

£ IFAY LB ¥ o ylowd 10 0,90 [ )l 2] (5555) 4 i

Dges odliul g3 o 5 daly 5l CandYL aSs oauis ol (65 59) (1959] Cawd 4 gl

UJIL' = Z ‘1_5' ti"E_EIE[i" + Z ﬂ_i' Fispigre T Z ‘1_5' ti"en:-iﬂ.,r'ig {?:]
jeB jeit jeh

ST 5095 bl s gdy 5l b o conl & 1 it o © 0905 (el 1) o1 b lsiee s 4 |
D9 o ool (6,505 3 5l ] b candVL aSes Hlislo wass b S cul a5l iso

degosro &y g o > e degosmo | (b oo (ol (13l Had b aS olayb Hlidle Lusw b &S cal S5 LB
A aimlgs aslol A
08 A9y J) el b (sl dings

2 edm sy Plue o p3 1y 08 o i o5 390 o aBlD (g el (B9, S lgie 4 (B3 (59 by,

D95 (o0 Jids (o340 Ao o 4 ) Spgo 4 g S Pl (g

3
minirmize Z w; = f (x)
i=1
subject to  xeX
G
zwg =1 w; =0 i=12...6G) (@)
i=1

OlF o B (59 JMie pei b by ol 0 Sl e (59 culpe Wi g dluse sm dles £i(X) abaly ol > &S

Dygl Cowd 4y Solite guls g o> s 1y el 5l LS o Cuen

alicss (g0 S adge

Ban ol bl olisebl bl Jilidl g b yuie (Brae o5yl aia ()5 o5 Gua (gile auge ol
OBl olyery (6)l> Aja g (IS wlopw die Al &5 oo Glo (A) Ay 9o 4 rusgace g (oOleidn

Sl e Ban (laedsl cublE (asli8l)esds el (55l
min F(x) = {€(x), R(x)}

st Gl =G, (x) 9
Gy(x) = G (x) = Gy ()


http://necjournals.ir/article-1-368-fa.html

[ Downloaded from necjournals.ir on 2025-07-12 ]

Oyl 850! a i [ ITAY bl Y oyl 10 093 V.

o 3 5l el ausa il e (R(X)) pluebl cubls 5 (C(X)) (6551 el o Bun @b ol dw 9

Gopae sl o oo 53 05 el 5, Bl 53 ey ) 3 ablygo (KWH) oy (i ) pliabl ol 5 Js
b olseds! ColilB dlasly g o 48 )5 Jlas > liedsl CublB laie a4y il o lineds] Cullil 5l b 345 a8 Bans
D9 oo Jo Al o (g5 doliy jloolitol b g oad o (edde da S 4 Bua 1l liseb] ol 5 (ool
FG) = wy = €(x) +wy = B() (10)
e Cium @b o b o) sald puis ol aje bl 15 i b oS conl olapuiie Jols Xyl oR) alaly )

o ¥ (sl gy 4l el o 5o o b 4l B3 (5551 5 b st g Ju 455 ol Joli o5 X ety

Dy oo patidie Cunl GEWIS S pas jlplSya o
G ool (sladis ja

Ci(X) i daly 3 25800 )l slodijo g cob glads o Gisy 93 Jold (BEALS GBrae (6551 (el a0
Do o 3 pud g AlBlan G ya &S WSl o (655 el syl slaan e Co(X) g (adsl)eol slaas o

Clx) =C,0x) + C,(x) 1)
culi slodis o

Sadi) bml ly NS wloyw 5 08Ty Mg glie cual 5 23 adgl IS wloje Jold cul glodiyjo

95 bl gl (S8 phuw cual g 13 Glp Y lopw ol aSdn) dbnl ()55 dlopus Al
sl 05 ol TCpm Aliusg & 5o sl 5 o sl o &5 bl )| bglas

C,(xd = . ICzo IFC + B.IC B + 9. 1C 55 + IC,,: (12)

u(l 4 uw) =8y

o, _lr-?a ¥ = _(1 + u.]nﬂ_lg-_-._a _ 1

P o J AVl di i a4 Ve 4 sl (6)188 Gloyw Jad Copd 3 b opo b adsl (6188 wlo
ol 048 b AVl dnie 4 a5 Wb e a5y dbu) adol al s T - YU alal,


http://necjournals.ir/article-1-368-fa.html

[ Downloaded from necjournals.ir on 2025-07-12 ]

1A} IFAY LB ¥ o ylowd 10 0,90 [ )l 2] (5555) 4 i

b sl jo

9 3pl Dhed g dujm a1y WP plie ) (Spas Cogw due Jold (555l el )l ladizje
agie lal daly cpl o cal sad odld L dlaly (o baie cpl ddb e Oliaod ()RS 5 pees A ie

el 045 03] (5551 29,8 9 )3 die e 9 QIS AP ()RS g yres g g

Cy(x) = Z‘ d; Y {(Fop + Moo Poc (85,0 + (Fy + Mg )P (65,0 + M Py (.5,
i=1g=1 [=

1
+ Rim.{i‘,s, E:]PEJH}' {t, 2 {:] —Pﬂsegg{f,s, {:]RSE;;{LSJ El}‘l- IEPREESEP:.E.I

4
PIEY — max [Z Pyl D e —1,..24,5 —1,...4 (13)
=1

Y

3 oad sl (SapSl G5l g blge bug sl Sl 55 5 Sl @l om JA el 053
o 05l e CansVl & & 0 a9 g5 5 EAS GBys i 3y90 )l 5 oSS (il b Yl 4

el 0ol V8 dlaly )3 (6 5L §)lbs Cudgame Cpitman Cawl 0ad 5l VO 9 VY slaabaly aluwg 4

4 4
Z Le(t.s.0) = Z{P,—.:{t S0} + PO (s, [y = PCo(t, 5, 1) + By (£,5.1) — Py (E. 5, D} (14
4 4
ZLﬁ(t,s, ) SZ’J—!H.I—}:{ts, )+ Fs(t.s. 1)} {15)
=1 =1
24 24
D rDa(ts D) 5 ) (PCa(t s ) (16)
=1 =1

938 o ole ) b g )by ((Bow Ju by Mg Gl e g JBls codgiome iy 4 Ve BV da,

.\SLSA 03)51){ |) L’hu‘y Py Cule b).w Yy 4\]4;‘)

0= P lt.s, D= IFCQ) amn
0=PFtsl <IBQ (18)
0=<PD. (ts D) <Iss() (19
0 < PC.(ts. 1)< Iss(]) (20)


http://necjournals.ir/article-1-368-fa.html

[ Downloaded from necjournals.ir on 2025-07-12 ]

Oyl 850! a i [ ITAY bl Y oyl 10 093 vy

0 < Py, G ji D), Pogy G g, DLIFC (), 1B(D , Iss(D) (21)

Glusab) culils
29 Jgad ples 35k o sl A o1 2 o8 WS el |y &by )3 5k o sl ot b (5551 (F) lad
Oial38l bl (gl 3l o oy ailus el ¢ Jad b g4 5l (b A Joo 3 Lol el €l 59, aild Olelo plos
)D 4dBy Jlo.b] STad D¢ .\m\? gran )Kp Jy.as )‘\ 63)3‘ S uml) JLo.bl Ot‘.w.gl.'i Jat WS OI)’.:A
» alig) Gyge @ ly plabl Cebb iz (S g Wl Bpas o Clebo I yide jo) Ald Spas  clele
g0 45 (F) alaly ey ol 5 23985 so 48, a5 )3 b 00 s ylisels] B lis ol o Lol [13] wlas 3 s
038 by cpl )3 2l e (655 el Dol g b b g5 51 a5 4 by ol 3 D50 g S (YY) e
E98g Jlain! (£) daly 1o iyl ool 1) b plos Wlgy oo a5y ccand YL 4l jl 4l wad b oS cawl o

ol 0ad 03y i cundVL &y ol 3

NDE(t,s, 1) = (Z At s Dr+ Z At s DB Ty + Ay (. 5)Py rc) Lt s, D (22)
lef ley

5 R(%) 05)51 Cawd & ¢l o Ui [J(NDE) Bais G pae 1 Sy (gl odis ool (65,51 YU alal,

R(x) = Z Z Z NDE(t, s,1) (23)
L = ¢t

64"3.64-’-‘&4

eeled Y 9V glag b @Sl LSS pie Sygo )3 005 o oy sl T aSldy LSS g Sl
dy50 (65 0AS Bpno o Y (goy3luw ;0 9 25 0 (ol Juol aSd | BALS Bpuao jb Y (g0 )luw yd a5 cuild

aSubiy Fo ¥ slag )l )3 bled cuai 1y 5ls 3590 0081y agi lie Wlg5 o (Jl> (e 3 @3 00 a8l 51 ) 5L


http://necjournals.ir/article-1-368-fa.html

[ Downloaded from necjournals.ir on 2025-07-12 ]

\Al VAN LG ¥ o ylowd V0 2,90 [ (4l ! (651 g yuiid

A3 oo L 1y gyl cpl aodB 55 Jode aisl g Lo )50 (65,31 0aiiS” pels Cowd YL oS L3

oawd & phe (g9 lw Ao Jou :(Y Joua

23Sy agi abio Cawrd¥l oS 2T agi alie Card¥ a5
v Y gyl
v v Y gk
v ¥ goyliw
v v ¥ gl

g ol dunlie va b calisee (slagyliw ;0 (odis el Jb LB o) lieb) cubld 5 (g550) ol slaas s
5 o By S35 el Sl Sl o e
liseb! CublB (9500 cand 4 (gl ol oas 418 )F Jlai 1 g )liw ¥ 55 390 (sla)b el gl 4l 09Me
1Sl e ygate (Jo)edl 95 4l ol
N L R B UBU SRR
Sl ety S d Cou 350 byl il plAST e Yl

Sl lp Y oloj b pli sl 313 )13 Jlae )3 el Y ploj et 31 S > pllas ST

5500 layad 0,8 S lp piY ple F b jo Ll (a0l (5,8 sl ¥ dllie (ol 3 &S )cwlles 5,8
o Al ol )3 s E985 (Canl oas 488 Jas (5 Celw YO Wlde oyl ) Conl aSiizy (il oly loj b ply
s aSidjoy 5l odls &y ol 53 cus a5 (o) aSidpy sl HI8 51 L dgd gals g o3kl IS 5 aSuss, b 2gus oo
a3 b o 55l > el b8 olian (V) el 4 il 3 nlgs b 1y 395 IS Tosoma 4 5 o

Dy dnled Colate

‘)‘ijl).t.'? olKwd (e J),.S 0D ‘_'ﬂ L;I/’q\ S 4 dfw.o);) sl LS‘)’. piY craiin ¥ oojled Jodo
903,5 Jods AVl ausn a1y aua cpl .ol o 03,9] Ll Job o)y 4 (1l bghas 5 Jasl bes o5 pto
s (B9 Sy jos Jobo (pimed g ()l g Sl glad i ¥oo)led Jauo )3 b menlgs )5 (VY) ) )

S 3Pl mpE sl dgrge Sl 8 50 9 ¥ ojlad sy Joax nlei e oaaliia |y Sl 5 (6l 0aS 053


http://necjournals.ir/article-1-368-fa.html

Oyl 850! a i [ ITAY bl Y oyl 10 093 Ve

as)S ks > oaiSBpae ¥ 5l 5)90 (il g (Sl e Vg ) sbayged 5 (pizmen ad e LS ],

A juy Sl @iz 3 (Y Jou>

[ Downloaded from necjournals.ir on 2025-07-12 ]

e b Juilbs | dowo Jei8 | gilwlas ol S g WS
Y. YA Y. a0+ £00- - (,¥o)a 50
g Y. 5 g 5 (Jlo)yoe Jsbo
81y sy @l (Y Ugor
A SipleaS opdd | (Bgw du
RN o[NY Y (g olS” 3 )¥5) 3 Slas asjn
2 2 2 (ly kS 2 ,¥3) adsl (6,38 aleyes
v \a 4 () yos s
(Cab @ y)s5 P 25 11,5 € g
(el 1y o) (55,51 4330 .
< (g oks) STl &y 3o &5
B Jad ;55 bl
-/VEYVA -/\OAY LRI (Y3)es o s
Ayvys -/ Y¥oAS V/54 (YO 5 ol
(Srae loj o 32) (55591 355 313,18 :(0 g
(el Sl gb) 551 iz
" 39 (ly ghS) 1,030 iz 32 &
B b )55 | bl
RN NAA¥ NAsE <IYYAVD Y-/£V0 (¥3)es,bss b
<[-AVDY -\FAF [\YAA ARVARE V54 GYSIVL 5Ly ol



http://necjournals.ir/article-1-368-fa.html

[ Downloaded from necjournals.ir on 2025-07-12 ]

N

IFAY LB ¥ o ylowd 10 0,90 [ )l 2] (5555) 4 i

800
700 /-*"‘-\\
53. 600 / \
e
c 500
—+—nhospital £ / \\
o 400 o ~
=== hotel _?_, 300
== |eisure E 200
w
——school 100 _W
0 T T T T T T T T T T T T T T T T T T T T T T T 1
1234567 8 9101112131415161718192021222324
Time {hour)
e Juad 3 oS S pao £ (B e (S 7SN (5551 () 1905
900
800
E 700 /1—4/\' \
T 600 .
—+—hospital E 500 \ /
w
o A00 ‘\ N
—a—hotel = ey Y
" £ 300
= |eisure 3 500 .
[ mm—n——»‘n—m
=== school 100
0] I I I I I I I I I I I I I I I I I I I I I I I 1
YTP R OFY A A NITITIF IO PN TV TY TP TF
Time({hour)

e had 3 08 Bpao £ (B pan ()l 555 AT la900

30 59y Sk Jgb )3 Juad jlox o 3 )l jlplas o Sl g (S Sl (65 5] (el 0956 cBan b > 5l e
Coles e (LS jg) il Jgbo 10 Jleg Juad 3 1) i slew (SO Sl (65 51 (el 0956 ¥ jl3g05 090 o Cpass

oanlie |y (6550 el slratyin ggeome o liebl CollB alia (g mie p» Cudb Vo 5 gl Jgas


http://necjournals.ir/article-1-368-fa.html

[ Downloaded from necjournals.ir on 2025-07-12 ]

Olp) 550 s [ IYAY Ll ¥ oylows Y0 593

AN NS YR R S RS W WA T~ G W PRES

Lgo b ¥4 )l Y 9 5l Y 92, K
Y ME/YIA VATE/-TE (g 5bS) g L cu o
FYV/YSE (g 5hS) Lo 0 d b lo
VADY/ - 5F VAAV/FAY VAFA/OFY YEVO/OSF (s 54S) Shor byl
YR VE/ Y Yelovy Yelovy 8055 (ol (sl Egome
YASIA-YD YYY/FAYD YAY/ED YOY/¥ (Y5 (ysekee) 42 o §garme
Y Je 53 g2 b € (gl (5w el @lS (Y Jgo
Lg2 b ¥ g1 ,lw Y 9 5l Y 91 ,b Y Jsw
V- V¥/0 MEIYIA V- ¥F/0 (g 5kS) g L Cud o
FYVYSE (g 5hS) Lo 0 d b lo
VA-AFNE VAT VARY/TAE YEVO/OSF (s 54S) Shsr byl
£/VOVE £/VOSE Yelovy Yelovy 8155 (ol (sl ggome
YASIA-YD YYY/FAVo YAY/ED YOY/¥ (Y5 Oysle) 42 g gaime
B
=
. PCss g
s PDss £
[m]
. PFC =
°
load x
w

Time({hour)

e bad 3 Gl low (S 38U (5551 el 092 1Y l3903



http://necjournals.ir/article-1-368-fa.html

[ Downloaded from necjournals.ir on 2025-07-12 ]

\a% VAN LG ¥ o ylowd V0 2,90 [ (4l ! (651 g yuiid

iy Bun 1l 3 Llodd duwlio vb b yluebl cuild 5 (eolasdl (o 51 o550 ol g0 jlus ¥ cdllio oyl )
0Lzl b a9 08 g ylas dry 90 laie 4 lielsl CoblB 5 (o)l alia (o liS ko yu Al 3o gy )l duslis (gl

[14] dlio > wlie o9y b ooloiin oy 5l otel Canndy gols Il cold] )3 3gu5 o dinge (85 (159 ol gy 5|

..)))fu.a <o alisee dh”y)l***’ dl)“ OJ&]W—\J CJL; By 0 MLQA
leds g b el

gylus ¥ 5l hey 90y .l 48,5 )18 adlatil 3)50 M| oS L e opl g,y aslie gy [14] dlie
Slodges jolate Caia b o |y lisell Cubil 5 (65,0) poli di i gy 93, g led S edlawl (55l el (slp
gy 99 Syl

a3 ) sl 0dd polaie o> Vew Ayl aSisy) sl Glrabl ol [14] dlio ) 5 Lab/ coblf gl
2 Skl Cobls o cul )3 0)15 S99 w0 &Sy ) 4By Jop 5 (S g8y Sl g 2dliod ir Jos )3 oS
53 oS ol )b A 3a g sl S35 Canbly a5 ol 0aid dnlone )] 4> 4By Jlas! b O ygo 4 4SS
dplro (gl [9] Alio 4Bl dgute g, odliil 3590 (g ol 0ad slate Ban @l > (gl aSudiy) Sl (i
odb 4B, Jai y> pate alga g O lulyd g )b olise 4 o LS o Jlaisl by, ol )3 sl lisebol colld
ite & dlis () 55 e Al s sk oline G L S gy Jleasl SIS ol cle el
ool JolS job & dgil aSubiy 00 o)l «CuwdYh aSud )0 daady g8y Cygo ;0 &S Cuwl ol 15,8 (gilwedlw
255 B Bpo 25 cnl J Sl €85 (I sl (g or & (g0 Nigd e
aske Sso 3 0kl g alie bwg okd i (g5 b el [14] o )3 2w Vb 4Kl 55l ol
aSus a5l gy el Bains cpl o a8 (Jb g wul odds 485 a5 0 CandVh 4SS A Oy Ad o 4
Lol ods 48,5 LLa5 55 cusaVl

bdlie ool )3 &S (Syge 50 29500 diugy () sim S Ojgo 4 Bun U [14] dlie > ogjlo 4igy i)
& g bawgs BDy de > e W50 )8 cpl cde Lmibp o Gua 20U (gl diupe 4S9 cul b eolaial
Colas olie 9 )b g9 Jl (b 2L abja cpl o A8l oo dhone (Giluaine > ol ClgolS o (il @ (b yita
it 5 <88 > Sy Ll plas sl |y dm olsB 3900 o sl £33 53 S5 5505 (s J 04 ]
Lo )l duolio Adl 4Bl oljon & (HBly o8 @S (ald Gl | oSt 3980 s ooy (e (392
Slag i ;5 8148 (gyob a4y ) skl BALS G pas 4 dayyr CBby iy (e e e &S dad o lis

Sl o anir (pl 0aLS 1ol i p1AS ¥ ¥ slgy jlis )3 el alsa cpl caby @ pile |y Lol 4S5 V)


http://necjournals.ir/article-1-368-fa.html

[ Downloaded from necjournals.ir on 2025-07-12 ]

Oyl 850! a i [ ITAY bl Y oyl 10 093 YA

Va9 94 gl el
Aoie cpido ) ol &5 Ay e i [14] dlie o A S 5 dlie pl ¥ laged awnlie 7o/ ol 4l i
ause [14] dlis ;5 wsb o ¥ oF 5 ¥ slag s jd dlio ¢ zols BB Lol o)ls b9, 9 o sl 1y (655 el
GV &b @ g5l o Sl pas 5l (3U (lgie 1) o ede o el i Yo sgli 3 51 onel
S 5eSTY s ibus yd (g5 el d e CawndVL a4 (g5l Bg,8 el 18,8 Jai 3 b dllde ol 50 Lol Lcauils
Aojp ded o G &S odd 4,8 i 4SS 3y dbml duia ¥ oV laglw 0 bl o ¥V slag b

Slr Oh9y 93 399 Lol aidlb o plp (o8 OMBILY oV (slag )l (65 5] (ol a9 i ¥ oF (langy i
)Qlé bJMSl)J ..\.Jy é»l.m )l Lp(u SY d?’)l“'" A Cund (o.\...{‘).» J.».]y é»l.m 9 A_Mu.)\jl.s JSV.»J) Yy dy)qu 5 d)).sl uml.s

S o ol )Y (o)l )3 (655 el Al (39) yi6S (e Allie ] s (b e (55,31 (el &

oS sl 03,5 jliin do )3 Voo aSadis) el |y olisabsl bl [14] lio 1 olo & W65 plad o5l ol
5 4y £o8y Jloinl i pl 0 & Sy 0 0g dale hs dapl aSEh, 50 ol el Hb dle dss jd
(¥ ylage0) el odal Caan @l 4> g o jolato 4},

(Slgicdns 4 gy g SLido (518 g yLics alid dewslio

iy A lbgel & dagl b o lis 1y A8 Y clag liw (gl (6550 ool dlir ¥ lages 1 g i ol 4l i
e ouSTy Mg mlie cual dr3 oo (i a5 Wl e L 1) (5551 el Al S ) 5T T 5 Y (slag )l
@ @5l b olSel &8 o i @l B S el slagiloand b aoen by dalss JialS 1) (g5l el

O ls ol ;U e e oalaiwl 0uiSTy algi milio 5l &S Llags s 50 (651 (g8 Caosd g Cund Yl S

S VgV oF oV (elags b )0 a5 ) ol (peeli (655 g 0 0000 ¥ Jhges 3 &S job e i ylials/ Culld
ool o 0 )b 1y lisebl Cobl SV (gayliw g luedsl CublB oy o ¥ gyl 00 jle & g o

Al oo i 4y ¥ Jde 3 el opl &8 i salgd luebsl cublB il Cuw aSis

I 53 23l o plisabl ol 3L 85 005 el (550 5 (51 els 2 A osled sz 33 iy s il
Sy (il A 5 Glisebl CablE 13U U 098 g0 s W2 (e (l38] apled (oo sdaliie Sy culpd poi
A0 o 7 ¥ ooyl o Bl as b il luabsl cubld Co sl il 38l LB dgy e jlam] cdons )3 04
s O BB 8 el opl & el 03,85 o pianas (lisebol B W2 g (18I LY 6Y 5) (slagy s 5 Lol
39l p g €S g mld 5l omel lp ey SO LS Y ) (slagy )l ) oS sl ol oa ol e g 0

) ddby Gy Cygeo ) &S Cawl 0dd (53 Y (gl jd Lol 3,8 Maless s g slus 90 pl g0 liell CulblE 4lie


http://necjournals.ir/article-1-368-fa.html

[ Downloaded from necjournals.ir on 2025-07-12 ]

va YWY s ¥ 0 )loands 10 0,53 / 3l 2l (555 4oyl

o0l @ad 35 0uiS Ty wg wlie 4 BALS G pns (o yiwd CandVl a8 bawgs (655 (peoli pie ol )d g bglad
Jite (335 alyd oliee 5] Qliobl Sl o g2yl cal 53 09y cnl 31 295005 el QT (Sl 551 5 el
e b plgie & 4 plen eimen ande &) BT (pen o5 A8l ALBIG (60 oS 390 laE] g 035
W2 e Gl 381 L oS mols sl ey cnl j)adlioe camdVl a1 S oSy @ bguye ol el
905wl ol 03yl Hlanil oyl 3945 o odmlite Jgdn )3 45 39 ¥ gyl 5l yidis ¥ ool ylsebsl bl

39 il ydS 5151 )3 0l (el (5551 9 (5591 (el A3 1A Jgo

Y g2l Y g ,lw Y 995l £ g1,
cobls cubls cubls cubls
Sliseb! iy Sliseb! a3 Slisab! a i Slisab! A48
WI1=0.9, W2=0.1 Ye/evY YOY/¥Y Ye/evY YAY/Y0 \E[+YN YYY/0 \E[ Y5 YASIA
WI1=0.5, W2=0.5 Ye/evY YOV/¥Y Ye/ovY YAY/YO VE[+YY YYY/o \E[YY YAVY

39 5 omel A lds (el byl ials g lisebl colls iol5al p 0gMe W2 5e (il 81 L pioran

sl 039y 4855 S pgeo ) 4y (Jed (39 calpd b (sl A «jgo (nl 0 S sl Al 2138

B Energy cost | | | | | | | |
non-delivered 0 - — — —

Energy

[
o ;o
| | | |

S1M1
S1M2
S2M1
S2M2
S3M1
S3M2
S4 M1
S4 M2

S:Scenario M:Model

J0 93 3 925l £ Lol Culilh g (55,51 (pwolb di 38 1(€ 15500


http://necjournals.ir/article-1-368-fa.html

[ Downloaded from necjournals.ir on 2025-07-12 ]

Oyl 850! a i [ ITAY bl Y oyl 10 093 A

16.045

16.04
16.035 ‘\‘\

16.03
16.025 e

16.02 \’— —e— NDE

16.015
16.01 T T T 1

non-delivered energy

£ 25l 33 (39 0 S (S131 33 liabl Syl Ol i 1(0 13905

8 5 o
S5 el 2l Tyl (sl sl ST B pan (65531 el > A dbrml U oy Al ol S
Call 5 5l el )l g b slaazn ol bags b ol j1 plsS o (el (ooliiny Ban b S sy
Sadje) 0S|y Wy wlie 5 4 @Sl dluwg & Ladd (6551 (el 1ol (551 (el slagasliw b o (lisele]
bl b (561 el &5 b (LS gols wad golae Slagy )l 4 dagi b CundVl aSid 9 &S 3y 5 S &
Gl g 2Bl oo GBS B pae (555l (el Gl au5S el CandVl a8l & oSl ) Jlail Sl 5 oS,
@S Grpen Sl (2al ) (il el sl aSdn) dbrl e b aSidi) dbel L oaSTy Mg gl
Anlgs Gl el Clll wigd hate aSidj; 0 jad SO 4 wlie o)l L )l I Sy ST a0l LS

<l

Al s |y i ol ol B9y 035 2 5 (o9 FaallS e g b (odlaiiy Ubg) Aulie


http://necjournals.ir/article-1-368-fa.html

[ Downloaded from necjournals.ir on 2025-07-12 ]

A

VAN LG ¥ o ylowd V0 2,90 [ (4l ! (651 g yuiid

o3l 3590 (sWOLos Jgan

shor 6,85 a5 Mp

g Jr 60155 4 e Mic

S35l 03D s ()05 4o :Mss
s (295 oI5 Pe

S35 033D s 4 (9399 o)l$ PCss
55 0333 s 3l 0 55 15 :PDss
B du 295 Oly Pre

S5l 03 i (2955 Ol Pss
CawdVl &S jload (5l 5 ol Pruy
Caod¥b a8l &) o didg,8 g5 Py
59l 2,5 cosd PRpuy

&5 ohg e PRy

$iplap STdl @ cedd PRyuse
055 ()l trepair

Sl oloj tiolate

by oylej treconfig

Yl 4 adgl dza bas ol o BoY

AVl dgu U

s (cedle) il ol

b (M) 55 5

oles (cadle) S

Juad o slajg, sluss «dy

Sl @bk cops HR

shgr Cogw aiia Fp

By Jup g aiyje Frc

g adgl 45l C

B J adgl au e dCkc

4 3y bl adgl aja ACyG
S5l 03D s addgl ausa dCss
st 005 s Cud b5 1B

g S 0dd cuas cud s IFC
51 Sl 0,33 s 045 e b b ISS
ENSENIE O

Sl kila



http://necjournals.ir/article-1-368-fa.html

[ Downloaded from necjournals.ir on 2025-07-12 ]

Oyl 850! a i [ ITAY bl Y oyl 10 093 AV

&Cu

[1T Amjady N. et al. 2010."Short-Term Load Forecast of Microgrids by a New Bilevel Prediction
Strategy" IEEE Transactions on smart grid, VOL. 1, NO. 3, December 2010.

[2] Hawkes A.D. and Leach M.A. 2009."Modelling high level system design and unit
commitment for a microgrid", Applied Energy 86 (2009) 1253—1265.

[3] Loix T. et al. 2009."Protection of Microgrids with a High Penetration of Inverter-Coupled
Energy Sources", IEEE PES/CIGRE Symposium, Canada, July 29th-31st, 2009.

[4] Majumder R. et al. 2009."Power Management and Power Flow Control With Back-to-Back
Converters in a Utility Connected Microgrid", IEEE Transactions on Power Systems,
10.1109/TPWRS.2009.2034666.

[5] Marnay C. 2008."Microgrids and heterogeneous power quality and reliability", International
Journal of Distributed Energy Resources, vol 4(4), oct 2008.

[6] Meigin M. et al. 2010."Multi-objective Economic Dispatch Model for A Microgrid
Considering Reliability", 2nd IEEE International Symposium on Power Electronics for
Distributed Generation Systems.

[7] Mohamed F. and N. Koivo H."MicroGrid Online Management and Balancing Using Multi
objective Optimization".

[8] Moisés Costaa P. and A.Matos M. 2006."Economic Analysis of Microgrids Including
Reliability Aspects", 9th International Conference on Probabilistic Methods Applied to Power
Systems, KTH, Stockholm Sweden — June 11-15, 2006.

[9] Moisés Costaa P. and A.Matos M. 2009."Assessing the contribution of microgrids to the
reliability of distribution networks", Electric Power Systems Research 79 (2009) 382—389.

[10]Morais H. et al. 2010."Optimal scheduling of a renewable micro-grid in an isolated load area
using mixed-integer linear programming", Renewable Energy 35 (2010) 151-156.

[11]Rocabert j. et al. 2010."Microgrid Connection Management based on an Intelligent Connection
Agent", 978-1-4244-5226-2/10 ©2010 IEEE.

[12]Serban E. and Serban H. 2010."A Control Strategy for a Distributed Power Generation
Microgrid Application with Voltage and Current Controlled Source Converter", IEEE
Transactions on, 25(12), 2981-2992.

[13]Wang P. and Billinton R. 2002."Reliability Cost/Worth Assessment of Distribution Systems
Incorporating Time-Varying Weather Conditions and Restoration Resources", IEEE
Transactions on Power Delivery, VOL. 17, NO. 1, January 2002.

[14]Zoka Y. et al. 2007."An economic evaluation for an autonomous independent network of
distributed energy resources", Electric Power Systems Research 77 (2007) 831-838.


http://necjournals.ir/article-1-368-fa.html
http://www.tcpdf.org

