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Fig. 1  Structure diagram of battery energy storage system model

R
b

2 3] L Yt 25 i RN 2 i A R 48 4% 7 I A PR i
HERGAH SRS A BERE R G RN -
E(i+1) = EG) (1 -+ [P (i) ~n* =P, (i)/n 1A
(1)
K, Moy~ 2305 BCERCR R ACE S
WERR B ORI NS A G € NARER G A
JCHLEE 5 H Tt N BRI A OGS B () ST — B 206
RERGERER; P (1) P (i) 0wl A RE R ST @ B
fitife BRI, (1) Ron i MLl BB R S AE B AT
Z e A
HL ML AfTRE 2R 48 52 B i A7 s i PR, an=C(2) Jr

VAR

Emin = E(L> = Emax <2>
b B, E,, S0 i BE 2R GE R A foe /N R OR 2
g8

PR Yt AE 2R 9 1) 3 F S 3R AR P, ) 3 i

W FER .

c(i) + P, S PI(i) < (i) - P,
(i) - P, < P2(i) < f(0) - P,
0<c(i) +f(i) =1

c(i), f(i) € {0,1} (3)
P (i)

P
P (1)

L
A, e (D) Ff(0) Rt RE FR G SRR A @ I 20 4%
il A8 HE e (i) =0, fURMBERGIZMN ZIAFEH ;e (1)
=1, ARMEERGIZN 2L T 7 RS /(1) =0,18
FIERERGAEM LI /(i) =1, URIHRERSIL
AL TR s P AP A3 R R/ NFE R,
SV S L N ) S N = N G T
PIG) _ . Y P . .

P <c(i) <P/ (i) +1 fl P <f(1) <P, (1) +1
PIRSAE R IR AR, H A2 PRIE S A RS S

<c(i) < Pr(i) +1

< f(i) <P (i) +1

DI —BtE, > PP =0 B, c(i) =1, REULHT
AFeHL,
B AT AT PN TR U A A R

Z(Ic(i+1) —e(D) I+l fi+1) —f(D 1) <N

(4)

X, T R — Az 47 N 3 8 B BESSG N o —
B AT RN R JOIRAS e IR

5 LT i 3 T 3 T AR AT K

Pi(i+1) =Pl (i) <c(i)R™

P (i+1) =P (i) =-c(i+1)RM™
A RY™ A RY™ G531 DAy d K T 3k 3 A1 5 KT
AR,

B/ AR HERE I (] A2 40 223K

(5)

T(‘,

Tc'(i) < > e(i) <T,

=1

EORDWORS

T.(c(i) =11 £°(i) =1) < Z(c(i) =0Nfi) =0)<T,

(6)
T, T T, 235 o it e e/ NAE S5 18] R E Bt
ZINGEASE N ] AR 285 2 e [T 2 SF T 5 ¢ () 0 f (0) 73
R ERERE TR REAR SR B AL B e (0) M f ()
I RS MRS REAR A5 1A i 2 = A 3Rk
AN BRAE IR A e it 8], 27 6k AE VRS REAR 2545 1
I TR] AN K TR RE R G A AR I B AL
TEMBORERE T, /T LS BRI RE R S S
L 9 28 T 812 TR A

3 EfifRERAERSREE

3.1 ETERENXEMEERSIEAS &

PLEAZH 5 TR — MR MR L S A R A, R
WU AE 2 G842 A HL 2 %) KU AL 1 ) 7 A 52
M) , 3B Ao 0 i E RGeS LA Z [ BRI AL, B vl LA
EEALAL T, AL St 2, SOAT LAE i 2
ERER GLis RS 18 KB HLA LR AL, I 52
BUHINESRASAE S Rt XU A R USSR o

F T IR T AN 7 A, A SR IR 37 20 A
VRS HL AL TV EAT BIE ST, X IXUFL 35 1 0 19 D itk
A0, 50 5 22 IR MAEZS 934 N (0, o) , H AR ifE
ZEN10% , I E BINEE R + 30 Ml 22 9 K LA
TR BRAE, 4 2 s



i LB T,k AR TR TR G B R R AVORIE[ )], R THRAERHIAR, 2018,37(2) :47-52. 49

-3¢0 -20 <

G 26 36

0
Rz
B2 IR M S U

Fig.2 Scenario analysis diagram of normal distribution
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Tab.1 Scenario probability distribution of wind power
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Tab.2 Basic parameters of wind turbines

S8 il
A J1 & AL e R XU 520 & AL
MAGE & 20
U i R TR MW 1.5
KA EH R/ V 690
KM IETT I A J1 T 2.3

WL LIS HLF- B A/ 778 0. 023

R3 EERZMBBRBENE

Tab.3 Initial investment cost of energy storage system
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Fig.3  Wind power curves under different scenario sets
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storage system involved
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Tab.5 Cost comparison before and after energy

storage system involved
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Economic dispatch of energy storage system in wind farm based
on scenario analysis method
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Abstract; To ensure the grid security, stability and economic operation, energy storage system has been widely
used in power system to regulate its power and operational status and to improve the flexibility of grid, so as to a-
chieve the economic dispatch. Firstly, considering the energy storage system power, capacity, state maintenance
time, ramp rate and other constraints, and wind turbine output, open downtime and other constraints, the paper
presents a steady-state model of the energy storage system and unit commitment scheduling model, and by predic-
ting wind power and using scenario analysis, power system total generation cost minimization as the optimization tar-
get, the model achieves cost-effective operation in the case of wind power added to the grid. And through practical
example, the paper analyzes the effect of the energy storage system to the starting and shutting down of wind tur-
bines and their output, and also the effect to acceptance of wind power, so as to balance the load distribution be-
tween wind turbines and to reduce the cost of electricity.

Key words: energy storage system; unit commitment; scenario analysis; peak load shifting; economic dispatch



