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Fig. 1 Typical structure for DC microgrid

FETIRBOR R B T6HR  rXU % i g
P2 B ELAT B T RME LI e B, IR 41 5
HRCHE L SR e T 5 T e B e R F e 2
BAHHURE J% 7 AR e B S LA | P PR B R AL S
R A% AR A AL I | T LAY

minF (%) = min[ /() , (x), -, ()] (1)
S F () A N A EBR R B, SR b
2515 0 W RGMRAATE  (x) % HARR AL 0 F
FR R, Horh i = 1,2, N (BB N A2
oL M TEE B R S5 B O AR R
FRbE SO N RIE AT, 1

FzmmZﬁum (2)

K, P=[P,, Py, P, ], WG KB K R
I of, N DG B SA BB, AN SCRITZE Y B Rl )
Z AU bR o6 80 3 2 A48 2 55 is 17 iR B
N TG G HE R 5 > B 2R B FE Foe /N = AN D5 i
THHE AR KRR IE T DG A AT A R
fi(P)=aP; +bP, +c (3)
X A RE a, b, A e, #BIZIESTLEL, %R E
TR MBS
DA IRLEE 18—~ i 249 [ 3202 28 48 08 S RS-
AR

N
ZPi:PIOﬂ(I+P|05s_Pres:Pd (4)

Py, P 5350 DR S B AT DI SR AT P A R TR
A P R RE PR LR B EIFER T
P, FAEGE K LI E g, RN, P, 3R R 32 3] DG
(R BRI R

P .<P sP . (5)
XA, P o AP, BI04 DG MR/ ek
A, Pk, A2 RGP R

N

minF = min| Z (a;P} +b.P. +c)]
i=1

s. t.

N

ZPi =P(|

i=1

Pi7n1i11 S Pi g Piimax

3 SHX—HHEE

3.1 HHRBEEMLE
AR SR FH 3 43 A 2K 0 248 A5 Y A A 1k 47 o B
o HAERL N 2 pros, B2 iy, EE i S DG

(6)




#OWKOE. B 2% IRRAT 2R TS TR AR 1], B THRAERTEIR , 2019,38(5) :51-58. 53

FPRSE R B HRE R A RS, A N
AN A5 P £ I 285 TR AT L pl A0 B 2
A=[a;] € R™ (7)
WS i DG 5% 1> DG Z 1% (5 5
B B4 a,=1,7 0 a,=0,

P2 L Do T A A O £ I 4%

Fig.2 Distributed communications network of DC microgrid
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Fig.3  Calculation process of optimal power generation

with cost function change

4.2 WERSEMEERS

FEE T AR JE Jr 05 , AR SCR F 3L T8
A A5 9 437 A ) U R 4 ) R W A T £ 2R
VRS o T Rl R H R R . oA U A
EanE 4 s,

{ I AL

———

: U |
! X Au :+ i
| P Au,: ! J u,
: owi | =
ef i |
! |
! )
A

SR | d,
Pt 8%

P4 Ty BRI Hopi 2 i) 53 A X3 R AE P
Fig. 4 Distributed control block diagram for power
distribution and voltage recovery

X PR [, 5] A —ANH AR DL C A
Au, = m(u,, ~)d (27)



#OWKOE. B 2% IRRAT 2R TS TR AR 1], B THRAERTEIR , 2019,38(5) :51-58. 55

I, m R ASEHE a8, F TR A R T A e s
BRI w AR 2 SRy H UL 2 P 3R A A 2 H
F s, AUE IR o H A 2SR 24 v T L i
() — B AL 1N -

L_Li=ui+j2aij(ﬁj—ﬁi)dt (28)
A, u, 8 DG BYH LS RTFL A LR
N T SR T A B L D ARSI
P B 7 G 4 A 348, >R PLAE AR 51 A —1
F, PR BB R S B 3R 4 1)«

ki
Aupi = <kPi + ?]) (Prei',i - Pout,i) (29)

Ak Tk, 235000 T D2 1 P14 48 19
LB RIER 7> 28K

I, 8 Aw, AT Aw,, 5IAHTR-HLFE N T4
AT SE B L A8 WO AR KO, RO ) i ) 5
W R RN A

* .
U = Uy + Auui + Aupi - rd,il

i

R, W DG B FRRR
5 (FEHSH

T B UEAR SCRTHE B EL IR G & i TR
DAL BE 5 58 R G5 A X4 1l SR s 1) A R RN B AR
P, A SCHFH Matlab/Simulink #4587 HA 5 A
STy 95 W N USTHN = R G i =W Sl R G ER
RGURRE L 220V, 45 & HL BRI i S 8
FURARSE Y AN 1 gk 2 i, B4, RFEHY
{5 H N XF— 350 B3 P AL SR A S ), AR SR
FEE GRS R N ES g an & 5 Fos .,

1 SANEBBETEHSH

Tab. 1 Control parameters of five generators

(30)

i

28 ol
2R B FH3T r=r,=0.4Q, r,= r;=0.6Q, r,=0.3Q
TR roa=ras=1.5, 1= 4=, 5=1
by, by =kpy =kpy =kp, =kps =0. 02
ky; ky=ky,=ks=k,=ks=2

R2 ANMRBBETHAESH

Tab.2 Cost parameters of five generators

DGi a; b, c; P; /W P, /W
1 0.0060 0.15 185 350 1000
2 0.0075 0.15 170 380 950
3 0.0080 0.10 150 240 1000
4 0.0100 0.08 180 300 800
5 0.0125 0.08 200 300 850
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Coordinated optimization control strategy for economic operation of
multi-source DC microgrid in island mode

DONG Mi', ZHANG Xin-lu', YANG Jian', OU Jing', SONG Dong-ran', XIAO Guo-xun’
(1. School of Automation, Central South University, Changsha 410083, China;
2. Changsha Best Electric Technology Co. , Ltd. , Changsha 410205, China)

Abstract ; Based on the time-varying of DC microgrid and the uncertainty of distributed generation units, this paper
proposes a multi-source coordinated optimization control strategy that minimizes operating costs. Firstly, the optimal
scheduling model is established. Using the fully distributed control framework, the real-time economic operation op-
timization scheme is designed to realize the load distribution, voltage recovery and economic optimization of distrib-
uted generation of DC microgrid system. In addition, the power allocation optimization process is real-time because
the dynamic change values of the three variables are introduced into the consensus algorithm. Finally, a simulation
study is used to verify the above optimization strategy. The result proves that proposed control strategy can effective-
ly achieve the optimal power allocation of distributed generation and achieve the goal of minimizing operating costs.
Online optimization can be achieved when the cost function or power limit of a unit in a DC microgrid system chan-
ges.

Key words: DC microgrid; distributed generator; coordinated optimization; economic operation



