E3BEESH
2013 % 5 A

% 2 & % iR S

Electric Power Automation Equipment

Vol.33 No.5
May 2013

WS BRI AR R RE LR R

LR LT
(Fi kP BATRFER T AN 310027)

FHE. B —FOS5E B bBmnmm L BlE Tk, EFEH AKX 240 X5 A% F 53 F
B AR E R ARE B AT E B 2 BT A0 R B BB e B AT R A PT AL R B R A R R R 6935 4T
PR RN AESREROR B S LA BEARNC T ZTE IR FRAEE X T Fobid iR
HAFNEERAAER G B AR RHP | THKE LM S — T a0 ae T B £ RN B R L A0
HWRMBREEEHFE LI, BH ERATEIRMMGTE BFEF BT ERMBAFHNERLS" F

] AT BEAE T BT 4R 5 ik 69 A 2LHE |
KW, Thk, fiFak,
FESES. TM73 X ERFRIRAD . A

0 5l

T 20 Ak FERE R 5 oK 5 B AR 1 WU R
L, VOBER (PV) & BRI T (WT) & H AR R 1R 43 A
KK (DC)F ARG E TPk &, SRl , T Lid
A3 =X H TR B () BROPE 5 0% sh v B DG BB R I
B, K& DG RG5Ok L b H: A LI g 2 3
Tt L g 2R Ge ke e PR BRI e ek OO ARE S 1) £
F DG B TR T — AR B 2
oA BBV (DER) RGE fif A% B | BE & AR 403
A 1S AR T B A 5 N ol KT i I N1
(/N 2 i PR 2R 48 B T LA 5 4 R 0 5 B AT
W] LIS AE 70 BRI T DG RGN K it
Ay EUHE A IR AR S P ok T HoAth £ Ty T K
25120 WA AN L A 2 AN T, T RS TR
Sk K Sfe T i 1) — Fofr Al YL AR 07 A X 3 I T 45 ) sk
ol bl 2 i 5 AR5

B HL G R WL g R IR X th T & R A
fith il 22 48 HLAT Al 12 T Uik 3 3h | o 3R ) oy 4 PR A5
JEST T A G R A ST aa A AR R TR A A R BT
oA B 0 AR AR 1 fRL R 5 08 R I O 2 AT I
2 I A B PN A A e R S B L TR s
11 B T 3000 K 45 3 Bt A I A SR 8 173 25
AR SCH S HR A i A AN [R) B B B 7S i F R S B

il

YriE B H9.2012-06-24 ;18 B H 3 .2013-04-07

EL£WMEB . B R SE AR AL R (863 #H%])F 817 B (2009-
AA057221,2011AAOSAT13) ;L F #R 47 # 224k K A A 44X
P8R B (NCET - 08 — 0489) ; #f ix 4 A3 3+ %I 5 B (2009C-
34013) ;#rx 8 B KA K& 3 B (R1080089)

Project supported by the National High Technology Research
and Development Program of China (863 Program) (2009AA -
057221,2011AA05A113),Program for New Century Excellent
Talents in University of Ministry of Education of China(NCET-
08-0489) ,Technology Program of Zhejiang Province (2009-
C34013) and the Natural Science Foundation of Zhejiang
Province (R1080089)

MR, EEAE, R, BR

DOI: 10.3969/j.1ssn.1006-6047.2013.05.014

CUCESENTIRPYE

H A E1 X G 9 (4 28 5542 A7 [ 3t ] P9 7 BF 5% 17
A SCHR[6-7 )8 T NS AT b A (EE %
JEAHRE B IT 5 SCHR [ 8 ]2 JE T 1l A g 1 8 B Dt U] 55 9
il R W L2 HE A5 TR IR A HR g, ELX 3 H b il RS
Wit b 2 52 30 FELTBCHRL 5 SCHR[O VR S7 1 1 ) 7 far 18 6 43
JC 1) B A Y HEGE 5 1 R R O A R R AN
B DL AR T A A0 far 7 2K B S 20 ] B ) SCHEE A
SCHR[10] FIFE 2257 T 3 A DO e fb BB I 4 1 4
FhaAk H AR SCRR [ 11857 T 60 & & i b fiff B8 19 fl
W Z B br A DL s A o 2 e HOR R TSR T
] 5 e 1) RIS 47 328 U A8 A T L | LA e O e
YEFIREIHG . NEINANRRSE Sk A | B XN 28 35 iz
A ] 50 ) A 5 I 2% BB T A% B DR 1 A ) ) R
) IF R SRV N 2 45 A e A F YR 19 O T g SR
X B BT ) fe R L T S R R
A T8 3 KA BE BT X B R I s AT R RS VR

2 1830 A5 ) v mT R A i U A [ PR R B 1
ST ) RUBE A oy 56 T 00 A 22 28 K, LA BRI AS
REZSDLH R W e el . ASCi_ th— R & &
A B 9 0 S B e SO AR R B T R TR e
P 4K 24 h W53 MU SF A8 3 RN B TR B AT
s SE2 s R 5 PR b A T H IR ZS SOC (State Of Charge)
AR A Y 7 A 2 s 20 it Ak %) A (] Bk B R 25 R Y A H R
AP ARG B | R FHAS [R] 032 47 1 BE 3R g I
I SR A X 7 1 R 2 I AR AR TR 2 HE A% T 4 R A E U T
A Dy 5 E R 0 e R TR DL R T ) AT Y
RGBT TC D, 5 FERC AL AL,
ASCHE R I ik A DUR Lo et

a. [A] s DA AT 48 U G Y B9 A8 T D S LG Dy i
AL B GCRRLUR B T T D R AE R A AR i IE R
T 1) X 25 45 7 3 57 fE S L AR A AY | DA ] B &2 4



E 58

ATPRE S A 2 HL T A A 0 S I R ik I £ 9 @

R IR B A D AR M B AT 8

b. 38 52 75 AN [F] IR B E L it s AN [ B9 SE T
T RBOF I ARER ALY 1 H br ek &b, 51 55
WA I BON T MW IR Z R EETEA TR
o, T 7 VA P B L B v Yt A PR O 1 3 i O AT
AR R QD e o v il (1 3= SO i < s e A
A Ik B p AR T 0 I B e A A A X ok
W1 5 W RE AR IO Z RO A S 1IN BB 4Tk AR
SEPLIN 5 A < XU 5

c. TEUET Bt fE LA RE AL ) H AR eR 80H 1 &
PR Y I PR T R RO T D R A R IR S S A T R
(14 pRIKC, BE T 5 B PR b A R A% 8 B 2t 2 I DRl /T
WD) L b B N R 5 — R B BE O T %

ARSI 3 A7 i R R S T RS R T
P T d

| EHETEERE
Ao B R 2 R S it S e b R A A — A R

ARSH, HATLLER 2,
soc:soc(,+cl— f (L=l )dT (D)

bat

o SOC, AT far HLAR S ; €, 0 3 HL T O 801 22 %2
B2, 1, MR R KT 0 #Ron e /h
F 0 TR 1, A AFE RN LI
SERFAE AT R R R NG A 1 iR B 1 SOC, .
SOC, ., 73 3 R 1 ) &5 F b ey FCIR S ) LR TR RR 4
Sy 2 S R 9 ) g Sy A R R ) IR B N B, %
R AGEFEAF AR S L R 7 far 5 LR 42K 24 h
RO Rt B SP-rsf B AAS IS B ZERM N S B A T
PL 5~15 min A — S B9 B JR A | 8 g O B s 20 1

=0

17
[ 2K 24 b RIS Mg 4% OF 3 Rl B
I

v
00 4 iy 3 JEE 5 20 A 6 i B o A e TR
FGu s WA RE B OT I SOC

5 25 i I B

Y
& AL T
FE

& it
AL

IDSIENTER) S
X T

itk 4
N

B 1 SE R IE 1T U AT SR MG i A

Fig.1 Flowchart of real-time microgrid power dispatch
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Real-time optimal energy dispatch for microgrid with battery storage
SHI Qingjun,JIANG Quanyuan
(College of Electrical Engineering,Zhejiang University , Hangzhou 310027, China)

Abstract.: A real-time optimal energy dispatch for microgrid with battery storage is proposed,which divides

the day into peak period,normal period and valley period,and adopts different dispatch strategies according

to current period and the SOC(State Of Charge) level of battery storage. The energy optimization model with

the active and reactive power outputs of micro-sources as the optimization variables is established and the

objective function of the model includes a designed battery discharge penalty function to maintain a certain

amount of stored energy at any time as the emergency power support for microgrid during non-planned

islanding. The proposed dispatch strategy improves the reliability and economy of microgrid operation and

helps the “peak clipping and valley filling” of main grid. Case analysis verifies its effectiveness.

Key words: electric batteries; energy storage; microgrid; real-time dispatch; optimization; models



