F37EF11H
2017 € 11 A

S oA ORI RCHL LR R RE R Stiad T

EHE B F2H HAZ
(PEALKS FA5EE TESRE LT 100083)

Vol.37 No.11

& ) 8 % 2 %
Nov. 2017 @

Electric Power Automation Equipment

WE. Axtie mf B oA X ER(DG)MIENF G 47 AT 5] AL 6 46 F - 47 7 A 32 s — B B4 8 DG
Fo i w09 E A AL R L (BESS) A Rk H —F AR AL I E L BESS £ X AR K h B AR,
VABESS &M B AMK LA EALHEET AT EELERAR LG REF ALY REMS EREBELEZT LB XY
HEBEATEIR AR LN RO FER . H T AHET AR IKREG ST K BESS HEAER T, 5
EF—FTHFERAGEBMET ETEREFHAR AZAK LS FG D FiE—F X5 AL ZRKE

BFE . 15708 IEEE 33 ¥ 5 & 40309 T BT 4% Kk 09 A 20HE |
XBE, TRRMERE, P>HAXBR, BFR%E, RELR, KA

FESES: TM 761 XEEFRIZAD . A

0 5l

HEA 21 THZE 5 | BRI 0] 28 1 G Y58 1) A2l R i 5
N T R i X e n) | DLV T AR R R 32 4 A X
HL I DG (Distributed Generation)!" 22 #1532 T AA]
AT I HAE L R rp i35 35 B W Ok, DG )
Z AR R S AR R 3X A A4 1% e Bl [ 7 e A2 3
M7 5 72 P A 5 P A7 T 00 722 ok, v, 905200 R 75 SR A0 48 2 52
M (A 95 - ) S AR 2R R ) R, &5 R A AE R S8 BESS
(Battery Energy Storage System)7E— & 2 4T
T HL A S P 0 R B A T3 [
P L R T AR gl R R T B SRR B

EAER AR 225 51 X BESS #E Ml HE AR I T
ZrsE, i BB M BESS MIRT T K R ECR , 3C
HK[7-9 X oL R v BESS BB B Sz AT, 205 KL/
JG/5 /A A R G 2 A RN LIRS A RE
fift B8 2 0 T 5 10 F IO K 4% 28 3y 3 gk 20 () #R BE 1E AT
THEGE, B G REHOR I P &k g BESS 7 B H 19
BB W2 B e E TR, SCER[10]% & T
fift BE 2 40 1Y 7 5 P A 2 SR 4 A i A B 4 TR R A
FEHE T ECHL I BESS #YIZ AT SN, {H K 58 5843 F
FH BESS, HUJ2 Kt H R 40 4% 97 fi 6 25 7 BR L 50 il—
FE TR 2 AN A B SR B SE 45 I BE BESS FEIK
HL I AN SCHR [ 11175 18 1 R4, >R HIBLZ HE %)
J7EF ST E BCH R BESS S8R SRS, 1202 5
HCRARAS B AL N R sE R DR AL %07 %
Xof Z2 W 1 17 fr 228 1 i 26 REAS B H RN 2 58 20
FETA LSRG {H BESS Y U L R -5 FCHiT AR 4R 7T
H A R U T TR = ARk S Y SR i A
B PERE 2% S IR A A B a2 S D R

i

W EH.2016- 12— 12,18 E B :2017-08-04

DOI: 10.16081/j.issn.1006-6047.2017.11.010

ATl s 22 R FEE R Z — SCHk[13]
HR 4l 4 5 L AN K] 43 BESS 78 3 HAL s 1) B2 | 328 1 i)
FECHE R RS (HECH M A — 1 DG AR ALE &R
ffar s 1 DG HErE | {75 67 o7 W4 25 75 SR O 5 Dt 7
U 73 75 R 5 LA TR 6] AR 35 43 i Fi # il 52 BESS 72
I FEL SR WS TN BB 7R A3 R HE LIS R

ARICH FE T DG 3 AT IC HL X H BESS iz
T3 I R -8 57 BESS AR —J5 1 BESS 1f
DLAR 3R 43 B F e ) 1 DA A R i E R o — O T
T nf 7 25 /N A 7% 2 A AR G /N T SCik [ 14 1B 4
UEBH — 8 2504 T “ I fe /b 5 A far O 25 e/ ME
LGN, AR SC L BESS £ F1] 5 B ILREFE U 25 = Fll i
N H AR pREL, #E 7 B AR 25 1 DGR % S
R B R 18] B P ] e ZR 2R ARSI 2 BESS (19 78
JHCH SR W R T B UE T B R W 0 AT
It 55 B B 5% ) 5 1 FE I H SR X L | [ B
SAHTANE DG 2B 18 8 3 X ) B FEE X BESS i3
FPE5 R sZm | DL K DG B85 Rl a2 BESS 12175
s AR 5 )

1 DG 3F BESS iIB1THI M0 A BESS £ =##& 5

1.1 DG Xt BESS 1Z1T7 3R B& B 8200 43 4

ACH DG EEH BN & B ADEIR & B K
R v Ty 24 R A B fr 5 H I B fer S N S AT AR
DG ECH SR far ) B TR = (1)
JR

P 1ot (8) =P (2) = Poc(2) (1)

FErH P (1) P (0) T Pr (1) 73590 9 565 ¢ 5 20 9 55
A E | SEPR AL RTE RN DG A& L3R

El 1 bR HOBAR DG 1 R DG )
M4 5 L H A7 A it Zoxt LA I

LT Hal DUE AR & T i gt B S



@ ® 0 8 & iR B

F£37%

& 500 i R g _
o 400 RO AN A 4 S
3 .7 s . -~ \- N
ﬁ 300 / - . = ’.‘\\ 3 4%‘
E 200 Paon_me- 5 IE
£ 100 SN =
o | =
2 0 - 0
00:00  06:00  12:00  18:00  24:00

P %]

B 1 SfEFH&R DG WA &pIxt L
Fig.1 Comparison between load curve and
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Fig.2 Charging and discharging strategy
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Table 4 Results of BESS operation for different
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Table 5 Results of BESS operation for different
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Operation strategy of battery energy storage system in distribution network with
distributed generation
LI Xiulei,GENG Guangfei,JI Yuqi,LU Lingzhi
(College of Information and Electrical Engineering,China Agricultural University,Beijing 100083, China)

Abstract: Aiming at the supply and demand balance problem caused by DG (Distributed Generation) integ-
ration and load change in distribution network,a charging and discharging strategy of BESS(Battery Energy
Storage System) is proposed with the consideration of DG and time-of-use price. In the first step,a
mathematical model for dividing charging and discharging periods is built ideally assuming the battery
capacity is large enough,which takes the maximum sum of energy consumption reduction cost and BESS
arbitrage as its objective,the charging and discharging power of BESS at each period as its control
variables,the node voltage and charging and discharging power as its constraints. In the second step,the
BESS power in each period with determined charging or discharging state is taken as the control variable,
considering the state of charge and other constraints based on the mathematical model in the first step,the
charging and discharging power are determined and the periods of charging,idle and discharging are further
divided. A modified IEEE 33-bus system verifies the effectiveness of the proposed strategy.

Key words: battery energy storage system; distributed power generation; operation strategy; distribution

network ; models



