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Abstract:

Microgrids are considered as a platform for the use of distributed energy resources (DERs). The traditional AC
distribution systems result in the emergence of AC grids. In order to reduce costs and losses and increase reliability,
recently, DC distribution systems and subsequently DC microgrids have been considered. In this paper, the quality of
DC voltages during the islanded mode is studied. In this mode, DERs are usually controlled by droop characteristics.
In the use of the droop characteristics, the micro grid voltage deviation occurs from a nominal value. For voltage
restoration, low band width communications as a part of secondary control are used. This control level, provides
voltage restoration with one of two centralized and distributed approaches. In this paper, the voltage restoration with
these two approaches is studied and analyzed, and then a comparison is presented. It is shown that for the centralized
approach, the point of common coupling has desirable voltage quality and for the distributed approach, DERs buses
have desirable voltage quality. For verification, the time domain simulation of a DC microgrid is used.

Keywords:DC microgrids, droop characteristics strategy, hierarchical control, primary control, secondary control

*»
ISR-E-B mu}// 4ol fad
' FoF mels

Ol 3Ll SS9 28 5 32 pmittes (102
WAV iy /1 Vo jlac/aadis Sl YA


http://kiaeee.ir/article-1-192-fa.html

[ Downloaded from kiaeee.ir on 2025-12-26 ]

aoli bt
Psr mels

v alizes slas Sug, 0, Sles g 99 o0 4, Aigai DC aSil
40 55 gm 00l Lt 3y L3k S Sl il S
Db os al)l (6 S A

dad gl J yias edocy Y

8l dasiine 0e b oo bl S8l dadiine 3bod imlaw il (o
T8l oo 0l (V) ally o ol e
M

My 5 & (57955 Ol P « 450850, (o 51 Ving alad ) ol 5
Dgbi s (et p alail

v, ofi =: Vngg _m.fRM

re

Pra!edr' (Y)
b ol Pratedi 9 o5 5L jo el 5Lady Vi o (V) akaly 5o
pomis o 78 (glodasetio o S5l ) [V e ]l o pligie
cuils walys ol e 4 1) mbie (sods ol S b b ol
(58 dasiie 3ios g gie J S lile (1) S5 0[]
g oS oslail b ogd oo 0us aS job lan .ol oulls ool Lis
@ Olg orl 008 o0 dralme ()T G5 Bl e (e 0l >
5L g 0 Clj:;';‘;.ul & 7> 50 5Ly g 00l Jlasl sal dadice
JAS (S0 adl> g 5Ly J 5 (oSgpm adl> & )b 5l oo iz

IV] o5 o Bime ol

Vg® Vief lnef.
—  —

| \[k "
I—aam-

My - Sl

daulgl J 38 HBALw ) JSid

5y mboe adys olg lidl b o 3 L_;l_am..a.m...a Gass L
Slg el Gals aSiln, mhe jo 55 o (o )0 5 @b o
I8l 8l aasese

Sgu so3 plosl 380 O jg0dy xlio (o 5 oS lgF ppnds
s bl jlo,90 90 ol cnl 5l (Jowe cosls 5l oL S
90 S maw SaS 4y a5 ais 23l gleaasie o5l ]
[alssgs oo &b 5

43930 J 538 peloss ¥
laaasein adgl S w00 ol k3 (i 045 jsblea
cel 095 0954 bbaasuin ol 0gmg [V g o Gl il
b 4wl S whaw 005 (o0 aB 5 50 5y 23l ol
Ol s sl ol 2 ogdle 031 oo Sy 990 5L ]
gl 5 Bk Wl oo (oSS S35 sladdl> S5 @ 5 )
S bl el 035 1l SlLs ) 4y jeome 4 aygili 08
Ssbo o [a]ass o Jas o @595 b 35 peke (55l sl g0
&35y oS J S Sy 50 ka3 950 (gl e 5 pee J S
D )ygo 04iS J 7Sl 5o DBl (510 5 e 5 008 (5 5l aez

*»
ISR-F-R ym_:j/
L]

Ol 3L pl) S 2S5 3 (i (o]
4 V¥RV Glis 3 /1 Vo jladh /andy Jleu

doads -

o g gl 2l5 5 ae Cny; OIS0 4 a5 L
iz S i) poghe ol @ ar g ouiSTy Sl i o Ld
PCTOWIE| BUE SN oV ST | S5 | [COITH POV PN SORUE By [
0diS Ty adgi e SO syl S a5 el (S Sl 2 o8
&5 e 3 2oy lml Ul g oag anly L sl
ol oo 0081 adg wlie g ayb aSidyy ) S jo sl anals |,
&b xha rteS oS (alyd o Wgd Jog b glad ot
L o

ol davly 4 a8l 0 AC Ji O 90t @) sLadSd
el (Fiba DC 353 3534 slo)l 5 mlie S92
glie DO y9bar glio aslaid 51,3 42950 ,90 DC g 595
S e g ol «Solilged i (o2 G piynaeS
4 Jlail cuz g 00,5 02l 3DC p 5 4 1) (655l o & 0t
S o 00liul Jage BLol ail Sy 51 AC pys e sloaSis
(bl sloapives (97 (Seio S sla b DL sla
4 AC 5l 45 At ke Sa p slagal s > g Laaill,
[5-0latsS o 105 DC s Joo S5 G,k 5l oolinl 31 L3 1,
&l )3 Jowe il Sy fals DC LACE 595 aSed (50l
398 gy (b et (nl.udlo aalgs ol o 4,1, DC sLo s
Olaabl colld g o35l alil 4 e DC slos )l 5 oo YL
by Colis Guizmen 09 o0 )0 s sladn jo LBl
e 3290 DC (slaginsns ;0 (g Sl g (52 9051, Olgs 4
TYY BV e o e S 03500 i 0l b ool Ll ol
DCslaaSis s, DC 55 (slopimns j ooliiwl b [Vl a3l
Mgd@o)ﬂ&ubsmL@ﬂDC&jd@}luMﬁ)
s alas pl o a S Gloyie o, Slee b jo 0l glo i g
5551 0l SLOES fonls 5 4, 59 J S sl 4255 0,5
slaslial @)lpe ol 59,5 pald i abl oo glis onge
3B sladarin o3l aS o)ls 052 (egite (IS
&3yl ol 5l ool b LAl o555 (6 it cgummo
g gl adgl o dw @ &Sy ) (J S Lasle JS (IS
Sloaasin sixs aJgl S maw [Alsg i o punnis a2
Sl )l 4 e oS 496 J3uS whans S0 onge ] oo (I
U a6l (S oS oS5 aibsg [l wis™ 51l
o 39042 9 59 (3l J S gl (nl0)l0 e 1 4yl
JAS o a8 (o0 pald o j Sl 0], alie G g5
Cewd Vb (5o b oS (ol lg5 poaloss adelsg oo 426
La-Als s oage pl) 4 4 Juaie 0 Shee b

F e 0,509, 98 3 (S ol 4Sed s 4yl 5 e tan
A0 35 yeke S, S 1l )3 a8 (g0 os 0sd @5 Ly
29 dpdyee ploxl (655 50 IS 50 (IS Sleveds 5 Sl
IS Lo (59) p Dbl (B3l 0 @98 J S (Sl
1810500y o plonl o0 3o 0051 w5 wlie 5, 52 45
450 J 7S gl 00 20555 5 55 yeke 2,509, 90 aMlie ol 0
4l 5y bk 5o Ll (Ul coz I slamlio 5 oud 4 slllas
D9 5

G 5> 9 oo dalllae adsl J S et dllie pos it 5
odd 20395 9 35 yeke 0,509, 99 9 49l S Sl jd ey

S silwdns @l p)lea i 0 0ed go 4 BIS Con 4 )


http://kiaeee.ir/article-1-192-fa.html

[ Downloaded from kiaeee.ir on 2025-12-26 ]

ouddi a9 da g3l J 08 HUALw ¥ JSd

v,

avei

8 =KoV ~Voe) [ gy =V Xt

Gty Vi)
L2l y $=1 %0 ®

)

Zo ) 03D 4\.».»)[?:& GL..Q )Uj Ja.ws:».nvavei ‘ (A) 9 (f) .L:J‘B) L
Sl Dbl S 5ok 5l ol gt o0 Jlol 55V gl
ol ol oo pll ace (S8l dasiiie sl 5l e k5 g
5y CodnS Ay lio -Y-Y
ly oolhae CodSTL 3By (03,5 wal Sl slaca e 5l Sy
g 4 5Ly oLk as aiS oS job les el LpodiiS 8 pas
U5) 35 ke 8 Sas) > il gn 4o S e ol ol
IS o Balate ool e 1, PCC jLg oaiS 28 ()Y
50 s Sl gl b Jlie 5y <l g bolas (uilagel 552
sdg byl ol o ols o po ]y ol Jlade jla iy ) bl
AR) 00l 595 9,809, 50 Jlie p3 3l | kS o e PCC
Gebate (ol i 1) mlie by 515 (Sl 008 J S (V=Y
OBl o )3 wlie 4S5l 09 o0 (r ()le 0 2S00
w5l Gallas oS alie ol 55 g 00t Suop ol oo &y
oeolS bglas ulael b bl 5lds cil alice &y goay aiily
2, g0 1) aSedny slais Ko skl oS
1) 55 CodsS Sgne 9,509, 95 58 Wiz e WS (o0l p S
azsls Jle cea S PCC 5lls 35 joie 9,509, jo Ll asjls o jo
5l (Hle CodS b (b 55 ould @i 9,505 50 9
5,5, s o] BLLIL PCC 45 Sy Ul ol (sl a5
Slnsb 85 S, 0 L S o ol 5 e Bl 3 e
2355 355, i gl Kp35 b e ol 5o (S S ol
Sl yige Il i o0l

St alia-¥

Rl e )s e 4y G (gl @l i o
T 4 jemme a5 5 o6 st ] b 09l oo 4] I PSIM
S aSii ks La(F) S sl ool 4566 5 adsl ,uS
GOV Jaaz o aSliigy ) ol sl el biows oo lois |y dalllas
G PR

3l YO KW ()lss LY )L t=4s jo .ol )b o aSioli ) laal (o
Ol LY L t=16s,0 VY KW lo 5 LY Lo t=108,0 09— oo
v slila aSin, o pelstdy (O) JSh Xigd oo 9,5 Y KW

oS e b3l b 5l S Sl gis 3,555k g 4b 0
3 N Ylss 5 o Loyl (LCS) (dme (sloonisS J 58 S5 S5 4
0aisS J5S iyt 5 3,50 (5l peeiie o @i J,S s
0uls gl oMbl (sla ysin s 093 0 g 5, (LCS) oo
DYIIVET 0,5 o 113 6 S o jloxo conisS J S 58 o
3 o0 0,509,-)-Y

ol 5o s oo et ] 58 pete a6l J s il (V) S
b3k (@b atibg )ls vg2g lome S uS Al g0 Lol
S sl 1] By s sl 8.5 By (il 5 5y
sl L g oo andllan 5Ly b5k o Slas atlie o) 4o
abais 5y Gl cnl jo [8]o58 e ) T 4 Bgrpe S8
e W a5 b aSs gy, Jlasl ome aS(PCC) S e ]
(Vg ) s 505 L o JLol (5l e bl )| s o
D58 o0 Jlogl PloaisS JyiuS a5 odl cawdy sl 5 00l auslio
g mlie (oled 4 00iiS J S 2,5 5l eoel Caws 5, oo
ol 39,5 oo ol 0 Sl pbee bl S b 5l eaiST
bl o onds 8l gaasine los 5l o ye C)La‘ Gel o Shoe
29,5 oo Vpee 5Wy bl

el oa gl (F) 55 S alay

8, = kp(vly — v, ) +hi _[ (Vi =V, M o
S 1 staielly Ki 5 KD 3 PCC 5y Vs aa, ol
Inlaab . Pl

ol & 598 90,89,-V-Y
Sl )l 5l 55 ate (o35l aiilan s il J 7S go ol jo
35 oo 3l O 5 NNY o0 o oslinal w8 Sl ple
2 el (535 0 008 J 7S g aobie s o] (Sl bl )l a8
@Lm 4*155 Zio B g u=_>|).vl.‘>m g.:UoL..;)‘ LRy TPy 6;‘;‘"‘“
&3S o 0aisS S olinl cpl o azmen ol a5, K00
Bize (e gla 7S (59, a9l JyuS LSl g o)l og =g
ol |y oad wj a gl U8 sl (1) Jss ¥ ogs o
4 bgsse oYL oS ou i colaiwl JuS dal> g0 0 )Lgs aao o
WY @L;A ).fio DC u»l.a 5Ldg g ou i Ls,:fo}‘..\i‘ 61.7;0 O ygody
4930 ousS S an wiS Sl b olbls )l 5 )b jlea ST,
DYY]os S o oyl oasSTy oy wlie 55 (53, 2 33390
Sy lawgie jlade caie 10 (55, 2 S9zge amgill oS ]S o
Jlesl Pl oaisS J 35 a5 ool oy slas onds annlia (Vg )
DT sy 0) alaly @b 5l auie o sl ar & oo b onis

S yaile dagilh J S HUAL: Y S

»
ASR-E-R. moj/%’
L

Aol uad
FoF mels

Ol 3Ll SS9 28 5 32 pmittes (102
WAV iy /1 Vo jlacs/aaiy Jla Yo


http://kiaeee.ir/article-1-192-fa.html

[ Downloaded from kiaeee.ir on 2025-12-26 ]

aoli bt
Psr mels

il TY iy Slilllas by gllas a5 03,5 ol

PCEC

DC
Source #1

DC
DC Load #3

Source #2

Line #1

DC Micro Grid

daadlas caal dSacdiyey 0¥ JSid

s

Sl & &Sty Lol 5 (F) SS9 38y il J )08
245 pla an o 5 1, ead g 4l S o
S gk, 05lg b ol ABLAT L wogdge 0y IS 9o o
oil38l 4 b 3l sladasin Joll WuSe dsel aS 0o, Sl
4 Comd (50T E s &S 10 gl 7S gl sl Glg S0
0lS 5l o s ol 5,555 59 53 55 o s gl 5 e
G235 5 35 e S5y 39 8 S &ty o ool s ]
99 ol o slaslie dalol jo il oas 5Ly b3k 4 (3890 00
sl 4l 5By o e 315 S,

0,500, o el 0al ool Lis (B) UKo moll jo 4T jebojlen
Sy cpl il ool Budnio ool Jlade 3 PCC 5lodg 55 aie
0,509, o B youie o Jlaie 3l msbie b 5lodg oS el
(64 i b 55 (el PCC ey Juaie o5 ¥ Ly (510 55 e
Cal 05,5 ol 8 aits ailio 4 Jate a5 Y 9 ) sla,b 4 oo
Al il Y-V s Gldlas b gbs oyl

dadllas it aSaddija 5l yiel )l ) Jgun

- f/ [ o ales e
: . Y. kW Pio Ve ol lss
. o : Yo kW P ¥ &a ot Ol
Q0 S o 513) 4 dalllas ciad asaudiy) slaguly 5y 10 JSid F— o adkin gali 3l
ok mg
R oy v v, Jols 5k 5o wlie 5l
i — N0 | R | o S
V. -/¥ Mh Foc Vs uilis gl
Tima = YD Q R[_,‘mz Y b J....a,l.ﬁ.n
a3 9als a0 S5 dadllas Cial asadiya y slaguls 5Ly : 7 Jsud =
930 J 38 el 515 .,m::,s 50 slaguls 5Ly e il L Y 1t iyl
J-‘s 1 -0 W kW P!md'l J51 JLE Ulﬁs
SoSdatis -
S, o @395 9 35 yoio il J S jlisles alie ol yo V- kW B pao 5l oly
50 Slosoual (-5 yalie gl S )tprA 50 o asllas Y kW P bl
@ asS Slpbee Slbls ) 5o b 5l e 331 (535 pe caiiS J yuS foad3
&9 sl s Lle ;o 05d oo Jlol (Jome slroniss o8 il o Ldelay olbls)l .36
oy ol S0 S sl plbee S b 5l aolie Sledlbol o = i 5 ks s
J]Juwwu)ﬁwwwrmﬁoMJu)lowUJ P ;plndgyb
1, PCC 5Lds 5 yame 3,Sss, oad plonl clalllas bl g so Y k; B o
Lolas uilasel a5 conl >0 ol S o uaie ol e - ’5-“: “9’_
230l ol ool e At ) bl S0 5y Bl a k, JAS (ols o
N > . | e & . . . - - L..\
b laie o 1) aolie ol 5y (paSilos o w95 9,505, Jlie I yolayh dy9h
35510 gl cuisS alie b 5y (ke 4 .0iS o 3date i k. JAs ISl o
) e,y sla it 300 5ty cuasS tals 5 belas uilol ; 55 peka i A

ool slo )l aS (glaSiiig ) 50 05 co a8 Ll o 0 jls o
e bl 55 e 3,503, ezt 5] LI L PCC s S, 250
2SS ol slal a5 glaseln ) jo Ll oS oo ool 31,
) e bl pd ond jsi 0 Sagy e Ll S0 Ly qlie (ol

IS (0 ol

»

Ol 3L pl) S 2S5 3 (i (o]
Y V¥RV Glis 3 /1 Vo jladh /andy Jleu

al)l (7) Ui 50 ol (g5lwans zuls a5 ool g5 9,503, b
odls &, PCC 5ldy ,o ool Jlaio 5l 5,5 Slpmil a5 el >
S S L5 Y o) (sl sl oot e 9,805, ]


http://kiaeee.ir/article-1-192-fa.html

[ Downloaded from kiaeee.ir on 2025-12-26 ]

1O axbuo 31 dolol <<

Karthikeyan, P. (2015, July). Underwater Image Enhancement and Edge
Detection. In National Conference on» Mechatronics-Technologies and
Future Challenegs».

[8] Boffety, M., Galland, F., & Allais, A. G. (2012). Color image simulation for
underwater optics. Applied optics, 51(23), 5633-5642.

[9] Zhao, X., Jin, T., & Qu, S. (2015). Deriving inherent optical properties
from background color and underwater image enhancement. Ocean
Engineering, 94, 163-172.

[10] Jaffe, J. S. (1990). Computer modeling and the design of optimal
underwater imaging systems. IEEE Journal of Oceanic Engineering,
15(2), 101-111.

[11] Riaz, I., Yu, T., Rehman, Y., & Shin, H. (2016). Single image dehazing
via reliability guided fusion. Journal of Visual Communication and Image
Representation, 40, 85-97.

[12] Sahu, P, Gupta, N., & Sharma, N. (2014). A survey on underwater
image enhancement techniques. International Journal of Computer
Applications, 87(13).

[13]Li, Y., Lu, H., Li, J., Li, X., Li, Y., & Serikawa, S. (2016). Underwater image
de-scattering and classification by deep neural network. Computers &
Electrical Engineering, 54, 68-77.

[14] Xie, B., Guo, F.,, & Cai, Z. (2010, October). Improved single image
dehazing using dark channel prior and multi-scale Retinex. In Intelligent
System Design and Engineering Application (ISDEA), 2010 International
Conference on (Vol. 1, pp. 848-851). IEEE.

[15] Bianco, G., Muzzupappa, M., Bruno, F., Garcia, R., & Neumann, L.
(2015). A new color correction method for underwater imaging. The
International Archives of Photogrammetry, Remote Sensing and Spatial
Information Sciences, 40(5), 25.

[16] Ghani, A. S. A., & Isa, N. A. M. (2017). Automatic system for improving
underwater image contrast and color through recursive adaptive
histogram modification. Computers and electronics in agriculture, 141,
181-195.

[17] Chiang, J. Y., & Chen, Y. C. (2012). Underwater image enhancement
by wavelength compensation and dehazing. Image Processing, IEEE
Transactions on, 21(4), 1756-1769.

[18] Block, M., Gehmlich, B., & Hettmanczyk, D. (2017). Automatic
underwater image enhancement using improved dark channel prior.
Studies in Digital Heritage, 1(2), 566-589.

[19] Sathya, R., Bharathi, M., & Dhivyasri, G. (2015, February). Underwater
image enhancement by dark channel prior. In Electronics and
Communication Systems (ICECS), 2015 2nd International Conference
on (pp. 1119-1123). IEEE.

[20] Ma, J., Fan, X., Yang, S. X., Zhang, X., & Zhu, X. (2017). Contrast
Limited Adaptive Histogram Equalization Based Fusion for Underwater
Image Enhancement. Preprints, (March), 127.

[21] Peng, Y. T., Cao, K., & Cosman, P. C. (2018). Generalization of the Dark
Channel Prior for Single Image Restoration. IEEE Transactions on Image
Processing, 27(6), 2856-2868.

[22] Ghani, A. S. A, & Isa, N. A. M. (2014). Underwater image quality
enhancement through composition of dual-intensity images and
Rayleigh-stretching. SpringerPlus, 3(1), 757.

[23] Li, X., Hu, H., Zhao, L., Wang, H., Yu, Y., Wu, L., & Liu, T. (2018).
Polarimetric image recovery method combining histogram stretching for
underwater imaging. Scientific reports, 8(1), 12430.

[24] Galdran, A., Pardo, D., Picon, A., & Alvarez-Gila, A. (2015). Automatic
Red-Channel underwater image restoration. Journal of Visual
Communication and Image Representation, 26, 132-145.

[25] Li, C. Y., Guo, J. C., Cong, R. M., Pang, Y. W., & Wang, B. (2016).
Underwater image enhancement by dehazing with minimum information
loss and histogram distribution prior. IEEE Transactions on Image
Processing, 25(12), 5664-5677.

[26] Yao, B., & Xiang, J. (2018, June). Underwater image dehazing using
modified dark channel prior. In 2018 Chinese Control And Decision
Conference (CCDC) (pp. 5792-5797). IEEE.

[27] Fan, Y., Wang, S., Yu, T., & Hu, B. L. (2018, December). Underwater
image enhancement algorithm based on RGB channels histogram
equalization. In Optical Sensing and Imaging Technologies and
Applications (Vol. 10846, p. 108460G). International Society for Optics
and Photonics.

[28] Yao, Z., Zhou, Q., Yang, X., Yang, C., & Lai, Z. (2016, October).
Quadrants Histogram Equalization with a Clipping Limit for image
enhancement. In Wireless Communications & Signal Processing
(WCSP), 2016 8th International Conference on (pp. 1-5). IEEE

[29] He, K., Sun, J., & Tang, X. Single image haze removal using dark
channel prior. IEEE transactions on pattern analysis and machine
intelligence, 33(12), 2341-2353.2011.

[30] Agaian, S. S., Panetta, K., & Grigoryan, A. M. (2000, September). Anew
measure of image enhancement. In IASTED International Conference on
Signal Processing & Communication pp. 19-22

[31] Fang, Y., Ma, K., Wang, Z., Lin, W., Fang, Z., & Zhai, G. (2015). No-
reference quality assessment of contrast-distorted images based on
natural scene statistics. IEEE Signal Processing Letters, 22(7), 838-842

el

[1] H.Lasseter, Robert, And P.Paigi. "Microgrid: A Conceptual
Solution." In Power Electronics Specialists Conference,
2004. PESC 04. 2004 IEEE 35th Annual, VOL. 6, Pp. 4285-
4290. IEEE, 2004.

[2]N.,Hatziargyriou, H. Asano, R. Iravani, and C.Marnay,
Microgrids. IEEE power and energy magazine, 5(4), pp.78-
94.2007

[3]F. Katiraei, and M.R.Iravani. “Power management strategies
for a microgrid with multiple distributed generation
units.” IEEE transactions on power systems 21, no. 4 (2006):
1821-1831.

[4] 1. Sadeghkhani, M.E.HamedaniGolshan, J. M. Guerrero,
and A.Mehrizi-Sani. "A current limiting strategy to improve
fault ride-through of inverter interfaced autonomous
microgrids." IEEE Transactions on Smart Grid 8, no. 5
(2017): 2138-2148.

[5]M.Baharizadeh, H.R. Karshenas, and J. M. Guerrero.
"An improved power control strategy for hybrid AC-DC mi-
crogrids." International Journal of Electrical Power & Energy
Systems 95 (2018): 364-373.

[6] Anand, S., Fernandes B. G., “Reduced-Order Model and
Stability Analysis of Low-Voltage DC Microgrid,” IEEE Trans-
actions on Industrial Electronics, vol. 60, no. 11, pp. 5040-
5049, Nov. 2013.

[7] Chen, D., Xu, L., “Autonomous DC Voltage Control of a DC
Microgrid withMultiple Slack Terminals,” IEEE Transactions
on Power Systems, vol. 27, no. 4, pp. 1897-1905, Nov. 2012.

[8] J. M. Guerrero, J. C. Vasquez, J.Matas, L. Garcia de Vicufia,
and M. Castilla,” Hierarchical Controlof Droop-Controlled AC
and DC Microgrids A General Approach Toward Standardiza-
tion”, Industrial Electronics, 2009. IECON ‘09. 35th Annual
Conference of IEEE, 3-5 Nov. 2009

[9]1 T. Dragicevié¢, X. Lu, J. C. Vasquez, and J. M. Guerrero. “DC
microgrids Part I: A review of control strategies and stabiliza-
tion techniques.” IEEE Transactions on power electronics 31,
no. 7 (2016): 4876-4891.

[10] Q.Shafiee, T.Dragicevic, J. C. Vasquez, and J. M. Guer-
rero,” A Novel Robust Communication Algorithm for Distrib-
uted Secondary Control of Islanded MicroGrids”, Systems,
Signals & Devices (SSD), 2014 11th International Multi-Con-
ference on,11-14 Feb. 2014

[11] Q. Shafiee, T.Dragicevi¢, J. C. Vasquez, and J. M. Guer-
rero. “Hierarchical control for multiple DC-microgrids clus-
ters.” IEEE Transactions on Energy Conversion29, no. 4
(2014): 922-933.

[12] Q.Shafiee, ;J. M.Guerrero, J. C. Vasquez,” Distributed Sec-
ondary Control for Islanded MicroGrids A Novel Approach”,
Power Electronics, IEEE Transactions on (Volume:29 , Is-
sue: 2), 23 April 2013

[13] X. Lu, J. M. Guerrero, K. Sun, and J.C. Vasquez, “An Im-
proved Droop Control Method for DC Microgrids Based on
Low Bandwidth Communication With DC Bus Voltage Res-
toration and Enhanced Current Sharing Accuracy” ,|IEEE
Transactions on Power Electronics, VOL. 29, NO. 4, APRIL
2014

[14] Q.Shafiee; C. Stefanovi¢; T.Dragitevi¢; P.Popovski;
J. C. Vasquez; J. M. Guerrero “Robust Networked Control
Scheme for Distributed Secondary Control of Islanded Mi-
crogrids” IEEE Transactions on Industrial Electronics, VOL.
61, NO. 10, OCTOBER

»
ISR-E-B. mgj/
L]

4ol fad
ETE R

Ol 3Ll SS9 28 32 pmittes (102
WAV (e /1 Vo lach/anis s YY


http://kiaeee.ir/article-1-192-fa.html
http://www.tcpdf.org

