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Fig.1 Configuration of hybrid wind-BESS power station
X5 s 8 K- TR A Pl T i 2 R
Py s W P, 55 BESS Hii th D% p, Z 0 1,
Py ppss=P,+ P, (D)
b p OB 7R BESS 4b Tl R A | B 6 (i 0]
7N BESS Ab FIuaiRAS , AR BESS BN T XU
YRR GE T, is 47 N BRI FE 40 A BESS
i A 32 5 2 v Rl ) i) B AL Al 22, JE AT BB £ XL —
fift VR A5 HL 3t 42 P T 1) v D T AR
1.2 R-f#R&BiTEBITXEE
AT BEARACE TR ] X W) SR AT — R Y
T, I A LA b AR A KR A
il BB & H T 1l R D 3 A Bl R [ AT R A /D
(SR RS NI/ T = R Py v &
H T Bl AL T 352 22 1 A7 A8, XU 380 78 B0 (&
R T BE ML B, b Ak SCHR [ 15 ]38 B A9 Versatile 43
At X 33X — BB HIL I B 00 AR R R AT A O R R
JE RS R A R O i = (2) L (3) R,

)= aBexp[—a(x-vy)]
T T expl-ate—) 117 ?
F(x)={1+exp[-a(x-y)]}?* (3)

Horp BEHLAZ B x N RINR P, bR Z (86 (L N
WAL LA B ) KRBTSR ) 33 3l
P55 G g RKP DIAR OG0 2 B B AN ] I 5
(2) Q)THZE o .5 v W HOR R BIBUE

X1 B B AR B L T S R
TR T P BESS SR, LABORZ A i K3
IEIE, 75 A BESS WURER IS E,, 4 .

Ba= | () e-P)Tdx )

MR TN F R A B BESS FiHL | LSRR
TR 5 R0 g 1) 6 25 15, BT BESS 75 B4 fig
B E, N,

Bu= | f0) (P=)Tds (5)

Forp | T o ZGE VR L I [R] 3 B R — R 0.25 h
(15 min),

Xt BESS W17, S-0C TS AL AR BR Hh A9 i L R A 22
AINTIEHLRE S I Z 0] B9 FE (AR N BESS 205 mpesso
IR BESS H At BE B 2 ) S A aE i 5R
fitp 30 (6) B WA & Bl O TR 1 ) P,

g(Ps):E:ﬁs_T]BESSEchzo (6)

Fa R (P MK I [0, 1] b 9 3 36 14 8
H g(0)<0.g(1)>0, B EXE0,1]F, Fk)y
T SR A7 T IE—fiff
1.3 K-f#RERIEIEITRME

P2 25t T 31 PG L E XU R 37 9 32 R A Y
SEPR IR 5 R (B R RO bR 2 1) | %
Kb A it Rl A S 1.2 g iR ik

0.7
0.6

T
cococoo

.5
4
.3
2
.1
0

00:00 08:00 16:00 24:00

B %
R, K%

B2 ERBIF 240 HHASLBITR
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schedule of a wind farm
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Fig.8 Cumulative probability function of injected power
during typical period-B
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Fig.9 Cumulative probability function of injected power
during typical period-C
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BESS capacity optimization based on Monte Carlo simulation
ZHANG Xinsong', YUAN Yue®’,MAO Jingfeng', GU Juping',CAO Yang’,HUA Liang',GUO Xiaoli'
(1. School of Electrical Engineering,Nantong University ,Nantong 226019, China;

2. College of Energy and Electrical Engineering, Hohai University,Nanjing 210098, China)
Abstract: Since the wind farm equipped with BESS(Battery Energy Storage System) has certain ability to
follow the generation schedule,it is necessary to research the BESS capacity optimization of wind farm. The
generation schedule is determined according to the technical characteristic of BESS together with the
fluctuation characteristic of wind power. The BESS is divided into two parts operating in the charging and
discharging modes respectively to alternatively compensate the positive and negative deviations between
generation schedule and wind power. Once any part arrives at the corresponding fully-charged or fully-
discharged condition,the operating mode of each part is switched simultaneously. The yearly operation of a
hybrid wind-BESS station is simulated by Monte Carlo simulation and the generation schedule following
probability and operational profit of BESS are calculated. While it is guaranteed that the hybrid wind-BESS
station follows the generation schedule at the expected confidence level,the BESS capacity is optimized for
the maximum profit. The simulative experiment based on the historical data of a wind farm verifies the
effectiveness of the proposed model and algorithm.
Key words: wind power; generation schedule; battery energy storage system; Monte Carlo simulation;

operational profit; generation schedule following probability



