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Bode Diagram
Gm = 3.34 dB (at 1.4e+003 rad/sec), Pm = 0.0241 deg (at 1.29¢+003 rad/sec)
T T T

. .
10' 10° 10°

(radisec) s 3

5 Al s o o, (F) S

5k ail> o o Shg —1-Y
¥ gla S 53 b el i o o5 5 aly ol LS i 50
Slogasr plw g Lo JSb ol as dazgi b as ol ool Las ¥
=S 5l eslawl Ju¥e el anlgs delol jo aS 5L ddl> pius
Al doles &l pglie JuS g, 5l eolatwl g Al gy y0 ouisS
b s Sl il s ol a5 S5 5 i o o lae]
b oo o1y 55 la Shg a5 09y arle> () aolee
aad oo Lid 45 odgy —007H 178 B ,0 ,ao 9o sl g, (S)  °
Ao A S35 sl (g Cenl Plam B L 5L adl>
Al o Samis Cal,
-70.5:8.82 8 g —1.66:377 ,0 b L o> l)ls g, (S) °
e cewl sl 5L aals i a5 dao o plas oS cl
el S azmio il o 4 Suop ok Sl cds G el
sV sladSd gl ad SOVL 0 &5 laShy v sl
So sl esliil pgid g Sl (Glgs piunes &5 rogd Slgion
5bige e i )3 BAS J S
Coalad pae g BLanE] (5 pae )3 ddren Sy laptace &5 G52
=5 s o an o e b el )l (B polie 515 s
9B Ay e 058 s 53 (6)IBL g e LS ST
S Sy oy sy oSl oo sla )l 5 4S5, 5l ciilons
6335 ool 5 s 3 il pie 155 L 4o b S
mrlai e sl pglie J7uS w5 sla s, 5l (S a5 Cily 5
33 gy crl jleslinul pasty s Syl pglie (J S s Slee 4 5LS
Ol plol 05 503 (g 5l oo plonl Sliiod sla )5 5 SYis

R o0y M )

iyl (5 95 ~Y-Y

or &l 1y eSSl ( Solw 0525 Ly il )1 (555
s polie sLoatiS 5 b g i s Sl 26T B
Sl 6055 ol ) A 0ged coliil Gl I e 5>

] o]

L i 55580 hod @i g5 5 50 o5 4 D(9) 5 N(9)
SYolae 4o Wloawl (V) Jgaz j0 a5 i (ool polie (6,101
D5 arlg> () dolre Bllas 5L adls piww Jioud alb «(B) 4 (F)
Sl g 20 90 6l i Cunl adtine () dolee 5l a5 thdT
Sl ez a5 e 5l b dlle i duastiio dlolre (g Sl

7.77% B2+ 1.104 6+ 2.462 14

3 5 *)
+144.3°+7.788 °+ 2.7 B 1.165 13

L el 00 03,51 ¥ IS 50 ¢ @, (S) oL ddl> pitace aly el
2 sl 635 ( SOV lyls s 45 0 (g oo o] 4 ax g
Olis a5 o0l sy 5L ddl> i (BOAE) (o ol SLo 55 Y S

S5l L;...;b oyt 9 51 ail Wdf.\.me@

gn (S)=S4

ousS J S 2 lyb o5 ! Y

J=¥o 55k il e la S 5l s S il o

S S (b Jo e G i1 50 00 S G 5l ool
155 iy B o585 (el pylie & g0 4 SaudIS Pl osiiS
b S IS jeam 0 diy dilo gl (Pl 0D aalss
D- gy (bl o0 i 9 Bl )5 (6,555 (bl 00
SRl s gl o 428, L 5 S 5L 5 Stability
=l s slacend (o )15 Gz Glacdl> o asidn, 5lls

ol salg s
s 51 2ol )y (ol polie s (V) Jgor
JREN Sl
1.5mQ R
300uH L,
2.5MW VSC b ols
600/ VSC sy 35
198Hz PWM Ll> .ils
150 DC 515 ae
76Q R
111.9H L
62.855F C
1.8 Q
60Hz f,
0.6/13.&Kv (Y /4) s5leysandl s hos 25

2
(asl) yboj

3 adls e aly Fwly (V) Sl

Journal of Iranian Association of Electrical and Electronics Engi- Vol.10- No.1 Spring & Summer 2013

V& = AT bl g ke - Jol & jlons— o0 Jhw— )l Sig ySU1 g 35 commwoio (po2rs! oo @


www.SID.ir

[
o
c
=
=]
=N
o
S,
=
Q
.
QD
=1
>
0
4]
o
o,
2
o
=1
o
=4
m
]
o
=3
Q
=2
Q
=]
o
m
@
o
=
o
=3
o
n
m
S
Q.
=]
@
@
=
[
<
=X
=
@
e
o
N
wn
©
=.
S
é
2y

(F) doles 4 a5 Pl oatsS |5 o5y el oanmas 5 ail> o
asl> W dasein dslre ‘1»45 LKLY &SJ-.\.J L ! OJA‘

Aalym Cewdy (V1) adolee L 3illas ouis o lusliwl &0 4y dis

Sl
K(s)==(K +K7i) OY)
P s
Kclos;edloop(S)=35+C4S4+C353‘“02S Zrepreg QD!
: U] e as
c, =ag
cg=ap+bKp
Co=a+h Kj +bKp QD)

c1=ag+hiKj +b K p
% =bOKi
b ails fos @iz e s ©ppe culpe i a bbb 5 leg
5 Kp g ailoads oyl aSlls slo il )b uleol 13 (B) aolae 5 4S5 004
Ploos s o (Sl oyt 5 (ool o5t iy & 55 K
Ky adl> g a5 Conl (asein (V) dobee 4y az g3 Lol o0
Jlosl elys et o,Lal T 4 YU 3o a5 o) bl 51 5 0391 & i po 5|
Ly 25 sleglaber aiz Con BB LS s 4 il )15 (5585
12,5 398 Ki g Kp colis ppolis

2 -3 +.4_ +.5
(s) T s+czs tegsTHc s HC S
K3(s)=co~ +c1 stCc2 Fs24c 3554 fste 25O o)
K, (s)=c " +c s+c s2+c)sS+e Sstac Js®
4 0 1 2 3 4 5

s 4y il ) 5595 Jlael “¥-Y

) adolso )odw)ba_ab ol ol oM‘(\)J5A.>

oS 5 sl sl cilontel
(%)

: .A.:g.w )le

[a0+, 8y 1=[1215% + 13,9.9458 + 1P
la" a0 1543.0545%+08,2.49%+ 08]
[ax*,ay7]48.5682:+07,7.0108+ 07]

[a3+,a3_}:[1.586©+ 021.29% (2

[bo+,b0_]=[2.70815+ 14,2.215+ 14

bo* by | =[8.555%+ 07,7.00a8+ {7

by ,bl‘}]=[1.2113;+ 06,9.91G8+-05]

oa 0ld Loy g g dil> i 00l o luiliw] dastice doles
u]w‘)_.é
e o (59055 Jlacl (sl a5 55 L3 i 55 45 liman
mglades vz a5 cwo BB D ad e 3l daseie dlolre b et

@ Sulasazg b.aio,S 50g,0 Cul ool (V0) dolze P ol

5bdals col s 5l oS 5 i dals agn dastin Aol ool o

VAT (bl 5 5laa—Jol 0 lowi— o3 Jlo— 3l 2l S 531 g (32 oo (o0l oo Y Y

G955 cpl g oo )3 @il )l anad 5l g it byl wlel o
sl 0aal VY] g o 0 Glsya (olei Lol o g JulS & jg0 @
A iy o
P Do a4 eyl la e UL gl sogee Jrod &6
iy e 45,5 Lo
n
P(sq.r)= N(sa)_ Oql )
D(s, r) anorl
Mgl g0 (Byxe (el (550 lrasgaze ol (sl a5
Q ={qoR™:q " <q<q*t ;=123 m}
R = rDRn:n_snsr+;i=1,2,3,.., i}
ke S 5 Oyt SN Lo el )y (YL 50 () 5 () @De
3l loolgils cud i pl b aitins abgize Dl poss o5b jo sl

6]

ol gesls Las P ol byl ] o5 oo S 05,ls 0959 g
Dged hy pai O g0

P={P(s,q,r):qEQ|rEIR } “)
¥ i

n .
sz oml el ogpae K (sar)= zoai @r)s' lalos o
I:

S A S og dalys (s wiz el LSle glls slakex
ST e 0 b 12 VXY il @ s ai al 5l &
o5 Glasgsaal a5 colb 1, 90, 3> 4f 50 slbadse oo
Sl b Ty O e a (@)
) ALl
B0 ) Ojge 4 i colpo L P laglaler sz oolgils
g oo 4135

K (s)=co*cis+es2+c g+ 54+ (V)
bi ;5T g ;51 05 vl ol polie &0 4 oolgils ()
DBl Golo (V) slogladon oz (sl 05,0 -5, )k

HNLU (ol dz 0w S5 &Sl gy (S 09 T
28 el 1 of oo 55 Sl bl g 315 955 o0
*ictsec s24c S04

K(s)=cq +eps+ey 3

Ko(s)=co +ef s+c s s2+c 3s+...

om
) 2.3

K3(s)=co +cis+c's“Hc 355+

o+ - -2 +3
K4(s)—co e s+c

2 S +C3S +...

oz sl el oa oplil (T a [VA NY] jo a8 o SOl 5
98 Dy9e 5l s Fesle sla pe Bl Sl 4 e b slaslalex
Al Slalez iz adye 51008 352
Ky(S) lador sz a8 ol TP pslis (sl sl SIS
Sl s 4 F ad e slaglales sz slp ol cpl ol jlasl

f:)y .[o)_w abb g >0 9 Y

5 Ki(S) ol s e b aiie slim g Ky(S) 5 Ky(S)
atoles K(S) ccaily 5 (5,555 ,0.050 0 0gae K, (S) 5 K,(S)
& as (@) aobs 4 ax gy by 00gy diy dal> i dasiin



www.SID.ir

Pl osas JssS sl o t;'>|).fa).l~>l.i§.,e:(\') Jsax

bl Jlade
(Kp) (smslis 052 £
(Ki) S5l o e /4

(ail) Gloj

N
- - —

ATANHE]

(&)
x 10"
T T T T T T
o | = | | | |
[T~ C——3ar ~~~° [ [
| | | | | |
o5 -1 -t e (I
| | | | |
) ST [ [ [ [ - - —
g | | | | | |
% | | | | | |
A5 -—T----- [ == === - T T~ == =
| | | T T T
| ! | | | |
- e E [ I E N
| | |
1 1 1 1 1 1
5 0o 5 10 15 20
Age ntk sy x 10"
(&)

0<w<B0Khz (513l by sl slo oxlis HLa 5y (I (Y) Ui
Sy Jgo SO0 sl Su(o

(V) Jgazr 0 45 0aiiS J 58 (sl odel sy polie (5,138 L
al gl (VY) 5 (0) basly, bl 5o 5 (V) doles ;o el ool
Pt azgi Lo walys 7 SO Gillas dty adl> ot
Llad 5l piicms o, Slae F i L aislin o a5 Conl oggin
el 4l Sggy e & e e 5 St e o SV
Solst Cuyd Sloj a8 5 Ojs0 Ak caily)B 698 el
0051 @il 15 slaals Jlaz 50 o Jsod pac JLae 45 0y,
slo s Loz 0<w<BKhz o8games s ilS 3 i b 0o )8
oy ooy b byl

Kl(s),Kg(s),Kz(s),K4(s), s=jw )

Slrmlys cnl Pl g 2Slas g Wil o0 008 S35 ol p2 5
Dy als 55 by, Ojgo 4 diges
+, b+2Kp

{ 37% TP
c3:a2 +b2Kp

03,51 (V£) Lol 10 a5 acil> colpo Jlos 4 ,iSTos a5
u_iﬂ )‘ S ‘W U" L wl.u)b 6)9.5.J JLQ.C‘ 61); o Dloads

AY)

» S plaglader vz 09,5 g0 sl 6z Slkes s
50 4SS o walems Jols dloleel sae A ciloas 00)5] (V0) dolxo
5| emateino polie bl p SVolael ol ailodal cdowons oo
St 50 polie cpl &5 Wigd o0 03,51 1 lojen &y50 4 Ki 5 Kp
B B (6,05 wlul a8 Cash S Pl suiss J S pudas
iloe] Coway

Ko 5l slems (o bz olass 0gis so 0aud § IS 5l a8 - lixan
eslie 0,SLet glia il 5l s s S Lokes a5 el cewss K
Silw bz 6l g dled oo Jolo i 3 ) St 9
solaiul D-Stability i, olsme b 6,500 JoSe g, 5l wlon]
G590 alold o 1) s dal> i dasuin dobe gboads, a5
polie sl auS o sl lax 1) sies o 1,8 S dorin x> a0
ol oals ealo ol & S o Ki 9 Kp )" Ao

Ay 4l e dasein Aol bodiy) (polie cpl Cdbs> o
aSs! pemd y0 5 i ils a 55 (D-region) —asie 4>l o |,
2 odmel Cewas slazg; 5l (S 5o |y eaisS J 7S 0,5 VL i
Jr=aS Gl oas a8 3 a5 o polie oS oo pedaid (B) JS5
Sgr aalgs (V) Jgoz 40 oo 00,91 polie gl Pl oaiss

+ t t t t t + t
1 1 t 1 1 t 1 t
T T T T T T T |
T T T T T T T |
45 Int 1 + + o -+ it Bty
E | |
| |
§ | |
« | |
4 TTT T T T T
1 1 1 1 1 | | |
1 i Iy 1 | | | |
| | | | | | | |
35 | | I I | I I |
1 2 3 4 5 6 7 8 9 [
AZHPH AT

(“) OYoleo Qé; g QS‘)'.’ Ki 9 Kp wl.i.n ﬁ.él.ﬁ.o (f) JS.»)

“oc T T T T T
| | | | | | |
| | | | | | |
| | | | | | |
49151 — - — [ e
| | | | | | |
| | | | | | |
491+ It PN P It Il i It — —
| | | | | | |
| | | | | | |
| | I | | | |
4905~ — — — — e e e
| | | | | | |
| | | | | | |
49 | | I | I | |
2 3 4 SAZH)« 6@1‘ 7 8 9 i

D-Stability tuwgs (F) JSui 31 ous oz dioge 3 3Lio () S5

Journal of Iranian Association of Electrical and Electronics Engi- Vol.10- No.1 Spring & Summer 2013

YA = YA Gl g o=l 2 lowi— 025 Jluw— (ol Sig S g (552 (rwniage (02! oo @


www.SID.ir

Lol jo 5Lds gie Jowo a5 olo o 10 alies (ol 45 .ol 00
BRRP B PLRIPUINE EIRET TR FLNON I E FOWRR P
A e plad IS e e plad 1) olazél slas 5l L8 L el
el aslss (LS o3l l 5 oog i ol 4l wp oS
0326 A6 JSb ST S8 ol glopi sl as a9 ) oL
B aws oo plis ) S8 a0 1) 58T 5 90T Olgs Dl et
ol 4 g &Sl ) (95T, 9 95T lagles Alasel 5 5
oy aSiln, 50,5 e g e olas ) o Lol 05 oo ot
e A ]y 055 (oo bl sl sl (@l oz
4S5 yobylen .l ool sols L Ao K& o el (ol oS @ dss
PUL ST SINLIN I W K W L IR JUEL S G IR
&= polie ;3 PCCo,S 5lls (U) s05ee 5 () a8l gloadlz
Ol Sl g2 Wgd Cnll Sl Hho § Sy o 4 S LS

ol 0 ol i - S 0 Uz slas 5l e leadlge

PI
controller

PWM
generator

Control
signals

5Ly J S gl oud &3l,) a8 L le 1(A) JSCB

émf

0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2

(a

=A% (1)

006 0.08 01 0.12 0.14 0.16 0.18 0.2

rea g
— " S
£

N o - -
L

O e,

.
0.26

o
o
N
[}

podre o g Y slo i 5l asSliz o] og amles VIS gollas
09z 1 il oolidl )] 5o jho aS 005 043y 2o L md ol
Wl 0as Soley il )5 sla 2o ez 0 jho Jead pae bk

R 0093 Caw yd 4.4.3; O yge u’)‘).‘a

5Udg J oS gl ouds &Iyl LSl -F-Y

oale ylis sl S (gl onds a8 )5 Jay jo Jlisle A S 0
Vo N JSs 0 PCC LS a5kl laml jbsle cpl o .cewl o
20lie (pl L B9 o 403255 () (s090e 9 () (83| slaadlse &
g g0 dunlie Bl g0 oo 9 S i 4 AT Glhaz e polis b
solie jo LB iou j0 a5 Plosss J i8S S L Uas olie
slradlsoe o )lgd (s 00,5 oo Blasicnl 0ol oulais (V) Jgo
Sob G 5l oolatwl b g s Sce 5L ADCE B & 5Ly (gogas o bl
Sl p5Y Lo S PWM s S udys Sl S 5 05 b
&l (S Glatsy (8 die 48 0500 w0l 2 VSC 8
ol 00 SENA 2 0 10 Lo pie > asis

5l ouiS J S 0 SKhae )l -F

eUly a5y o lanb wad oais SELY-] aope o aSSlis o]
s9mteSlie Loand olad )0 Baile 5Ly Jad> )3 &8 s
Sl o 00,5 e DBl et )15 Ll ot Sl Slasél S
Lol (iloand (6w So ) S8 s 50 55 sk (o2
S ey 9y Shes (pgad ;5 ol bt slase 1 g 00l

ged Dgld3 Gl oe (s3leiin
Sy dny 1y VP MW Ly S o jod Lol a5 aSiiy,
ol 45t iy 5 VY KVAR 5y 5 4555 e i o j2e
Lo oo ipima )3 (LA 498 12 59 5l S Sl Jate
aalys -0 g A-cill Lo IS8 & yp0 4 PCCosS ol,> o 5ks
Jos s g 00ld &) el jo laael G adl < IY leg yo 0
WS o0 gy (o Sl ay Sl e e (S lae (9,8
S50 Az sledss s PCCo, s (L2 5 51y Sy o
30 o 45 320 oo LS AT (el 0al ooly yLid A-0 g (ouls
gosls gt i) (len e S (USow S) 4l /oY 5l eS
ol DO N o (ol o 4y s oS S oo J 551, 095
aS izl A-s S jo el sols ) 6505 loy Do j
oI el Ae el Yo s 51adli /Y 5o Gl 998 0 00sd
o5 g 0952 VWA KV a5 PCC ol 5Ly &y amgi b ey e azily
2 VSC LU Lz e sl VIO MW 50> 15 a5 VSC b
Olaszr 552 45 28,5 amti (lgi e I 0gy sl el VA sga
Ezy ol 00w SU s g ol jlade 4 VSC jl oaiss jgue
a8 Sl Gl e85 Sk o b ol (o bakally o oS (6,500

xSl oz gy o il s oo, ayl slealind o

STORSIRIBULIAS T'ON -OT|OA Sioaulbug SOIU0.IS[T PUe [2211199]T JO UONRIDOSSY UeIURI| JO [euInor

>
«



www.SID.ir

£T0Z Jawwns % Bulds T°oN -0T'|OA -1BU3 SOIU0JI08|T puUR [201193[T JO UONRID0SSY Ueiuel| JO [eulnor

o TR Gl gl ol ke o83 Sl ol ol S iS5 (30 W.WM1M@

; ¥ T Tk s 479 59 2
° |- -r--n--- ,;(mm it Sl I e ety b » M.b" Iawv ...ﬁ
IR 3 e 9 2%
| 1l | .@p o % a M
| Hl | ~ ~ = 2 A
Tk _ - 345523
NN PR
e 1 Toiog 2
- : T IS 2, - s oS = M
~ , ! OJ u ~ . N
Jo - 15 H | A n 2 - =
o : , g 092347
- : r——¢% -1t~ --°9 =
; , © ma N o o9}
.” ” |wu . bu .(\ 2
! S I S S N 23 S W 3 -
'3 s i 9 , 3 Fng il 3
! | 4 S 3
. LT Y
L 19 ; . - 3 9 M
& ° : ” § 3 3 3 nw 2 M
: e ERRI Rt SR R A
f Tairqad
> , ~ v 3 4 2 3
- T R 2 .Qb W o~ 8
! J N A Y
| Q 0 |5 P v N
N T Cz22%3
G N . bl b - IS] c R :
B R N ) | Mw..wkp,.o
Gl ol Gl ol
u, i . 9 o) 1l a «
R 3 A — — - 3 “vamwmﬁ
e g 2R PRaaty
M oo b K i b.)«w ¥ N v, . 9
| oe 5 ~ 3 \ . .
W I ) I S [ R — & = T o« 3 Ncpo J N .\.u 2
™ | oy S S 9 -~ y D o g = 4 2
3 &) :
S \ ” '-” < = v N 3 .|) “ o} IAH 'w
- B W V= P e AL O R M R R I IR
| | Hi | | . : ~
I | | A I | M a W 3 9 ¢ =
, 5 i DR " | s 3 23 -0 534
- g el EREE EERL R -8 I A N NI A iR
| | | Hl | | 2 . . wlu Iw ro |m s a
I ig SN I T N A LR T A A -
I Nh.n..,.. ) : /u\ | | HI | © = | °c 2 u : ) s E v, @ o —
! I = « I I H I | B w/ ~ AN ) N . : w
| | l.,.ll..rl.y < S | | H | | < W. = ,,w4 e .G \w a :)
I I | SR S A B [ 5] d ~ 3 , , s
| ML T A | = . R IM = : R
| | | [opre1 | ~ 91 4 \w .mv 1 . T .
L LT a0y
H — — Yomarsefo s = F — —F — —HN -—--f ---F---3----d Eo R v . .
! e e e e | O a ! S ) d s . .wu 5 2
S Tt g | EIC L e B RN
R | S AR nEEY EEEE 3. 315533
B I ” T34 235, 3L
” 1 .-lwlu.nnuw- .-,1....!1”‘& ” B q.w.» : \an /\NM /u m/ w M u ;
U S : 3 N SRR N N
u N ¥ 3= /M- M T r\oj PSRN



www.SID.ir

e oo J,iS (ST O ygo a5 a5 ol polas a5 sl o 0051 5Ly
hm s m o e s A R R R AR R AR A AR AR R EEEE 4_;&104{@5)1&45“#,"()[”_? R \’—u,’JSaZ)~>3CM|
Commdg Zawl oas 009381 5Ly J,S gl 4l <Y glej yo by

o o bzl Gl olas ) jlas aSidn) )0 50515 5 9251 Ol

O U ] el e JSs o sy oogee 5 Gl slaailie oo 9V oo

03 031 032 033 034 (EJ:i_S 036 037 038 039 04 wloas s QL""&)‘ )Jélibo 59, M)b oM

(AN B S e Coabad poe plgie @y )b Ol o S g2 )l )

5o 00,8 eaalie iy g 5By hlsy oy o Sl 5 0b b S

Jlosl s bl sloyalily S0 50 (St g0 g9)be

3:: LS o o Sty )0 Sl (1) Jgoz el 058 o0

' JSb o aSeln, 0l 9 3y Ry 5 09b o0 Jlosl (al 005>

s 7S s (D53 o 0038 S jebo yles Lol odmlice BB VY

03 031 032 033 0.34‘%(“)4.'3,5 036 037 038 039 04 KLY )‘».\JL’ Lf'“’l"'o J&W 4@ ‘) <\S.a.uj.l) )—‘-‘ '>)5"° u" 4o el wly
(<)

(0 (1) Jgir &y’ Jlas! 51 s PCClidy (Gl :(1Y) JSois S35 Az —0

a3y ol Sg2g dn J¥o g aSiadn ) il (6 maisie Cinogs Tl wallie ol 5o

g L 00,5 ol gy 5538 (glapias 50 o sl
| J).MS gS.) )‘ oolau! ‘951.] 9 O)LM:‘ U" 6L®u’5/).)5 aQ ‘W &AALA;J
ETIr0 ) S il ol oaisS S ad e polie caS

[\] C. Chowdhury, S. P. Chowdhury, and P. Crossley,
Microgrids and Active Distribution Networks: The & 7 —297° %2 P20 G092 o2 < Jrs slacs)ss

Institution of Engineering and Technology, London, United s ;5591 o 5l eolitwl L e 00,3 audais 5Ly J 58 sl
Kingdom, 2009 s aig S0 4 Ll 850 0aisS ;S D-Stability < Ll
[v] M. Barnes, J. Kondoh, H. Asano, J; Oyarzabal, G o pSles ol gl (b (Folo by, cnl edes Zojeas
Ventakaramanan, R. Lassefr Hatziargyriou, and T. <&l jop <l 0 g ol aSlis 5l ahad el 0 aSids ) 9 0asS

Green, "Real-World MicroGrids-An Overview," System of Ly o5l ua s 5l alol> mls .cd 5,

13 (s 090 )b 2laky
Systems Engineering, pp. 1-8, 16-18 April 2007 WO 20FE R S

Ao |y eolpiming ouiiS J =S el jlws 0 Slos 5 o9 ,ojl.'o'.a

[v] H. Jiayi, J. Chuanwen, and X. Rong, "A review on S 0 9l (S,
distributed energy resources and MicroGrid," Renewable
and Sustainable Energy Reviews, vol. 12, pp. 2472-2483,
2008
A 3 5 Syl yly Ol i 092 1 (V) Jouor
[f] IEEE, "IEEE Std 1547-2003," in IEEE Standard for Sl JER
Interconnecting Distributed Resources With Electric Power v - 1%
Systems, ed, 2003, pp. 1:16 oe
R, +15%
[a] R. H. Lasseter, J. H. Eto, B. Schenkman, J. Stevens, H. L, -15%

Vollkommer D. Klapp, E. Linton, H. Hurtado, and J. Roy,

"CERTS Microgrid Laboratory Test Bed,” IEEE
Transactions on Power Delivery, vol. 26, pp. 325-332,
Jan.2011

olygr 99,8155 Aomma ¢ Sly s e ol F58 suel qolae soge [£]

5 ol dilge o rads sl ael 5 g, SO s S Ll e

5 Gt it el Al ol g sle 4l 5o (Sise o
A sl g ke ool o)l aiin Jlo oyl ) Sesg xSl

STORSIRIBULIAS T'ON -OT|OA Sioaulbug SOIU0.IS[T PUe [2211199]T JO UONRIDOSSY UeIURI| JO [euInor

«

IPRY (il 9 51— Jg) ko o3 Sl = 312! Sig ;U1 g 32 oiten (02l doe - Y )



www.SID.ir

Buck Converter,” 2010 International Power Electronics[y] J. A. P. Lopes, C. L. Moreira, and A. G. Madureira,

Conference, pp. 99-103, 2010
0,5 5955 g aslle Ladllel (L je e Lo, csamly lus [val
Sloyir el jaseis 5 6l p oy Slp g o3y B oln
Olym! Seig Sl g 3 ezl alme ", 590 e suiSTy Sladg
AT 0 o)l i Jlo

[v-1P. Kundur, J. Paserba, V. Ajjarapu, D. Hill, J., A. Stankovic,

C. Taylor, T. Van Cutsem, and V. Vittal, "Definition and

classification of power system stability IEEE/CIGRE joint [4]
task force on stability terms and definitions," Power
Systems, IEEE Transactions on, vol. 19(3), pp. 1387-1401,

Aug. 2004

4 (V0) OYolrs degasme (40,5 g0 duwlo 3l Jol> OYoleals
w‘ 0l w,....] - )_\) C)..»

ay <agag

{ap)?+apagag -(ad)%af >-adad
“ag") 3@ ?+ 20 a1 @4 )P +adaza 3
+a*agag(@g)?
-a*ast(a7)?>(agh%ad +ad @z 1)?

2" <agag

“(@p") 2 +agtaga-(@4)%af >-aq@ i
-@4)(e1") 2+ 2aga1 (as)% +agaztagag
(+ar*ay™ag(aq)?-afaj(a)2>@g % j+a da 3 22

2a

A

a2 <ag'ag’

@) +ayagtas -(@d)?ai>-adal

Y @@ ?+ 2agtaf@dN2rada n da §
(+aragag(@dh)-ajad @9)2> (@ ()% 4 +a bles'as™)?

993

! Distributed Generation

2 Microgrid

3 Voltage Source Converter
4 Voltage Source Inverter

® Circuit Breaker

® point of Common Coupling
’ Direct-Quadrature

Yy

"Defining control strategies for MicroGrids islanded
operation," IEEE Transactions ®&ower Systems, vol. 21,
pp. 916- 924, May.2006.

[Al J. M. Guerrero, J. C. Vasquez, J. Matas, L. G. de Vicuna,

and M. Castilla, "Hierarchical Control of Droop-Controlled
AC and DC Microgrids—A General Approach Toward
Standardization," Industrial Electronics, IEEE Transactions
on, vol. 58, pp. 158-172, 2011

B. Awad, J. Wu, and N. Jenkins, "Control of distributed

generation," e & i Elektrotechnik und Informationstechnik,
vol. 125, pp. 409-414, 2008

[\-IM. C. Chandorkar, D. M. Divan, and R. Adapa, "Control of

parallel connected <inverters. in standalone AC supply
systems," IEEE Transactions on Industry Applications, vol.
29, pp. 136-143, Jan/Feb1993

[WIK. S. Charles and W. L. Peter, "Control and Power

Management of Converter Fed Microgrids,” IEEE
Transactions on power systems, vol. 23, AUGUST 2008

[yv]Y. Chung, W. Liu, D. A. Cartes, E. G. Collins, and S.

Moon, "Control Methods of Inverter-Interfaced Distributed
Generators in a Microgrid System," IEEE Transactions on
industry applications, vol. 4MAY/JUNE 2010

(921
—
o

N
[\v]J. Pecas Lopes, A. Moreira, and A. G. Madureira, "Definiag
Control Strategies for MicroGrids Islanded Operatiorg"

IEEE Transactions on power systems, vol. 21, pp. 919-920,
MAY 2006. 3

ring

[oR
[\¥IH. Karimi, E. J. Davison, and R. Iravani, "Multivariabl@

Servomechanism Controller for Autonomous Operation gBa
Distributed Generation Unit: Design and Performange
Evaluation," IEEE Transactions on power system, vol. 25,
MAY.2010.

Engir- V@1l

[valH. Karimi, H. Nikkhajoei, and R. Iravani, "Control of am
Electronically-Coupled  Distributed ~ Resource  Ung
Subsequent to an Islanding Event," IEEE Transactionsgon
power delivery, vol. 23, JANUARY 2008

[\#]M. Oshiro, K. Tanaka, T. Senjyu, S. Toma, A. Yona, A.
Saber, T. Funabashi, and C.-H. Kim, "Optimal volta
control in distribution systems using PV generatorg"
International Journal of Electrical Power &amp; Ener@/
Systems, vol. 33, pp. 485-492, 2011

tricdl and El

Associatiol
=

[yvIB. R. Barmish, New Tools for Robustness of Line
Systems: Macmillian, 1994

of Iranian

[\AIH. Bevrani, P. Babahajyat. Habibi, and T. Hiyama,

"Robust Control Design and Implementation for a Quadratic

>
o
a

—IVAY Gl g jloa— ol 8 lowd— o3 Jlwr— o ol Siig 5 g (5 2 ki (y09] oo



www.SID.ir

