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Fig.1 Thevenin equivalent model of battery
energy slorage system
ST W ERL Y N S Y Bl A AR A R HA Y i B
B E A R BT S B IR A ey RS (SOC) R
MR HL I BRI A D 3R e BRe i vk | nT A6k fig
B A SOC A,
Sult)=Sult=D=n | Ldi/S, 2)

Hovp 1, Ry r H I Sy, M R R A A
LR
A = (2) 15 2] SOC, IFiE & SOC 5 it I i
JE G 245 B H T R U, T i, 838 R
PR AU A1 R C P ERHE AU 2
HEREEYT 7, AR R AU, R
AU ies(s)=mnR i Al (s) / k
AU (s)=Z,A1,(s) /k (3)
‘AU,(S):nR‘Aih(s)/(mkR1C13+mk)
HL 9 L O, R AP,
(U.)zUw+AUmS+AU[+AUC

4
AP[,ZU})A]}) ( )

B AL 138 s OB RSN 2 s, B Chya
ik BERI IR 2540 5 € AR RE BR A i,

Cumml
l S.—U
Al Kk, A [ 1 |-
T 1T, 36005 | 2 U (s)
1
CP
+
mnR e AU (s) i
Tk ++ e
U,
7] AUy U lan
L Z &
a . f
nR, AU(s)
—>mkR.C‘s+mk

B2 mitfifpeE ERE
Fig.2 Model of battery energy storage device
1.2 BARFEMER
AR SR FH A DX I B R R ) AGC s 15 R A
Ry WIS G 120 IR R ) ) R e A 3
PR .

o

fitt i L T it i Ht YA

__________________

B3 affseAREREEHE
Fig.3 Structure of two-area power system
with energy storage

RAY R R L (X1 ok O L, X 2
K I3 R FERGREE AL KA PL R g R G A
AR TSIV oI S N S 1 R T N
M Li(i=1,2) XSS T, AT AL IR A5 6 e [R]
WHGK, T, 3 0 R LR R BT I ) w80 T,

! i AP
e [fgpe 1 |-
AP,
AN +l_ .
1 1+5K,T. 1 FREE 1 Afi
1+57T, 1+sT. 1+sT, WOHR | AP, “K_ | 2Hs+D,
S— AR .
W ARG AP, 27T, | o
S
| -
T KL
Kis*+K,s +K; -
—Kn | + ‘ b : 1-sT, R & e |AP, 1 Af>
s R K (Ko sk, [TTR050T || e t,q&T_ | 285 + D,
2 e
é APBFSS // AR'Z
T > B i 2 | .

4 ERtEREEENARIBERE N RFEEMER

Fig.4 Frequency regulation model of two-area power system with battery energy storage system
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Table 3 Simulation parameters of
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Parameter optimization based on AHP/GA for frequency modulation

controller of energy storage system
LEI Yang,MA Ningning, KANG Jitao, WANG Delin,CAO Cong
(School of Electrical Engineering,Southwest Jiaotong University ,Chengdu 610031, China)

Abstract: Aiming at the slow response speed of thermal power generating unit,unsuitable for the short-

period frequency modulation of power system,an optimization algorithm based on AHP(Analytic Hierarchy

Process) and GA(Genetic Algorithm) is proposed to optimize the parameters of battery energy storage

controller for enabling it to better control the battery energy storage system and to participate in the

frequency modulation. The weights of the maximum deviation amplitude,steady-state deviation and adjustment

time are determined by AHP,and a GA fitness function is constructed to optimize the controller parameters.

A two-area power system with energy storage participating in the grid frequency modulation is simulated on

MATLAB/Simulink simulation platform. Simulative results show that,the optimized controller can effectively

control the energy storage device,assist AGC in the frequency modulation and respond to the disturbance in

time ,having better parameter optimization effect than that with the ITAE(Integrated Time and Absolute Error)

criterion as its fitness function.

Key words: electric batteries; energy storage; auxiliary frequency modulation; parameter optimization;

analytic hierarchy process; genetic algorithms



