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Abstract: The paper establishes the operation optimization model of the eflergy storage system for peaking shaving and

valley filling,aiming to achieving the minimum battery loss,the lowest powér purchase cost and the minimum variance value

of load curves after peak shaving and valley filling.Based on Multiple Objective Particle Swarm Optimizer (MOPSO),the

paper proposes an improved MOPSO to solve the pfoblem of particle going beyond the feasible region.The algorithm is

effective in the multi-objective optimization with linean constraints.The Technique for Order of Preference by Similarity

to Ideal Solution (TOPSIS) is applied to select the optimal scheme from the optimal Pareto solution set.Finally,the energy

storage system model with load peak shaving and valley. filling is constructed,and the simulation results have verified the

effectiveness of the proposed method.

Keywords:peak shaving and valley filling;Multiple Objective Particle Swarm Optimizer (MOPSO);energy storage

system;the Technique for Order of Preference by Similarity to Ideal Solution (TOPSIS)

1 5|5 (Introduction)

FLRE AN RE R HUBE A 6 1, P BB (AL RV b a0 0 PRAIE AL 55 P-4
B AL 1 e L 15 5 R TR TP e T 1Y L RE 35 RO (LB 1%
BEASHEIN, 38 S5 ARFRRERY B 3, TE T A A ik 3=
G, AUAT A R TTR p . AR et R, T A
B LA 1R T 3RS — R & v akas™ . B, E R4
XFHIE A R RE R G OA TAHRBEY, T AN A
B, BUEHSEAER, SCHI4TESL T % B[R 2R 450
REE. KPHAE. RIRS. fBEE AN I PR IR A 1L
PERETY , SCHRISTHR 1 SR I DX )4 o ) 765 FEL il f il P st R U
IBATHERI ARG . SCHRIO1EE 7. 148 B 3l 47 25 11 i i R e 78 =
BRI, GBS RE R GRS RS M =,
SCHRI7VET T BB S iR es, S T R R, BRI, K
PGk BE AR G0 S i 7 64 Sy FL A Sl S SRR B

A X H W SE 2 T A BE R e RO 2 5 1B L H b ik g

RO feisty, MACBCRECN R —, WEEE % EHIEIEA AL
REAT. WHE AR E BRI £ B ir izt
s, 2  Hink A% (Multiple Objective Particle
Swarm Optimizer, MOPSO)R Hl & & SR HATHINT 2 1
HATHR, HHBRERSER A A EZA S, FEF
WA ERAICIZY6E, NTFES R &8 RO
AR & R R B IET R, EMEN FHEEESN
AR A R AR S R 4R 1B R e ™. BRI R AR A
% Hin R F R B T HI S IH S R G RE R 5 % B e ik 1)
)R AR

HRTEEB A A b, PAGAE EE B iRE
Ak, W 2 S AIORT I ISR ROR B i R AR H AR, 2257
Wil I F i R R G0 2 HARBAT IR AL, #EXF 2 H ARk F
FESETE K AR AR o748 T A7y (R B BT e gk, il
PR A E 5 R AL R EOW I AT AT R B IR, AR

HETH . ER A AFEHEE(51407114); LT A AR (15ZR 1418000) s _LH#g TR B1FT1T3h 111151 H (16DZ0503300).



34 R TR 2017411 H

F 2 B AR TR AL SR A B A TR . B BB A As6) Bk :

Br, UERHBTR 5 A A "

2 ZBfRIETMH AL ET (Multi-Objective operation h< ;P” ORI+ By < A5 ©
optimization mode) KA, E AERERGEVIIIRASHE R HEEE, SHIERERS

2.1 BHReRE 28, vy AR EE R G AR B AT e R AL, A W AR IE ik

MR 1R I A A B TR R L U F R TR R R
TR EHRRRNP, &HEMNIE A a5 E s R e
(Depth Of Discharge, DOD)#H %, DOD#IIEIFZav il
AT RE R SSBIIE A R, B T ROE R AT S
T, (PR

N =-3278D},—5D}, +12823D} ) — (1)
14122D,, +5112

RGBATRI BB SEMBHTXR, WX
QPR

T, =XCOP0 + BO) 2)

K, ng— KA AL, BIANS R /N, n
H24; C(6)2 HUMTELIT 20 ) SEIF ELGE, P(E) A LI 20 Bl B i 2
A, POt 2 R M TR . R, RSO i RE
AGENFRIFIWMMI R, HEMERREHFTTENRNIE, K
IR N, T ARG ER TR .

P 7 PR A L W L 9 0 DA B R H An ek, H AR
HEA

HArl: & HbFERIT

minf, = ﬁ[l/ N(Dip)|* (3)
A, NN RITEGE G RIS, NG
I, DL i NMERNR I BCRIERE, N(Dpp )R Dy it i fi 25
WIERFH G, C E LAY RS,
HFr2. WK, W

minJ, = 3G PG RE(0) (4)

t=1

FIAR3. MRS 5 S MRt D7 22 (H A
10 I WA SEL A 5 iR T 22 O SRS R RCR A
ENQ)IT

2

mmD:%Pm+ggy£§]Hﬂ+ﬂUD (5)

K, DIVHIESRAT 5 fader il 2 75 2216
22 HREH

% R 2 RS T R AE M ik B R SR E 1B 1T YT FR
AR, ik BE AR GUIE SLIa AT Y TUMC AR FELEE 24 SRR {3 6 £ A
fERERG L e, REBTTIIIRAN,

(1) BE AR GEfT LIRS YK

MTBEER RS, REWAERARDY, fEiafTid
e rp 5 ORUL Ay RS HEBUE W Y, o FE 0 BT R 20
e R M B s 2 . A PRIERERE R G SR iafT, A&

RER G FER AT HEE R L
(2) HLI T R 2o
TEARIERC LM, S R UERC LM A 2 1247, LR S 3R

MAERLERER N, ()R
0<P(t)+B(1)<P, (7)

ma;

KX, P, RfE 2 s T U S Rl . FRRZ K
FORFHEARSMAFHARRM S,

OfERE R G R LR

RARAIEGE RE R G Ais T, (B BE ARG e P T R A A R
SEFERER, )R

Byin SBO<E (8)
Hep, P, HP, HEGERER G Z BT R ER TR 7
R KT,
3 Z BT EHE L &£ (Multi-Objective particle
swarm optimization algorithm)

AR 3R A = A L P N S e
ParetoHp 5L A AR FREBVA LS &, Wb T Z [ 52
Fidse 20 BT 7 S e RO E R AR 4. EHMEH
VRRL 1T SR A SR e 2 AR A 17 0 g o R v A R X
AP BT IE R RIS, 7EE T ParetoHE P12 H kL
£ S i o QT T N VA o = 23 B Y- 3 K VA= 1 U=
O (10)8 & -

(k+1) _ (k) (k) (k)
Vi = oviy) +en(pig —xi))+ (9)

k k
czrz(PI(d) _xi(a'))

X = x4 (10)
% AL TR R 1 B A R R A R LT )
v 3 N BB R T2 ) . AR T RS 30 B A T AR B P
3 R 5 TP B 42 R B L T A B DX 35, EDR(9)
PSSRy . LKA W, (R BB T B 5 R 1
A, EIR0) P 1304, KT Rk
BT 7R, SE SCER R R R K W, B E B T
w MBS TR T2 REREDRRHEREN. £H
PRRLTREEE R, X AT T AT R, R R
TS 5 B AE AT R £ AL TR R 2R
R o, AR — R R TR, @R ()
(BHE R B o FIBENLEr, . 1y, FEARIERL 26 AT 4748 9 (7 s
R ERL TR RS R AT
TR 3 5 o T O AT, R T T AT
W, KW 5 A A s —E R, (B E AR ()
SATBMEACE, WA K WS AT %,



204555 11

M BT UL TR AR HIE SRS i RE R S U a T R 35

(@), M7 2R AR AR R 3R P e T E o, Bk
B A AN DPTR

@y q; = Tyt O (11)
Hop, g HTEXE0, NSRRI, e Xk
(12)F7R :

[pr —"]

(k)
Vi

(12)
A, bp Ax vV AT R A A, TR AR
TIRRIBWEER R WE, mE1(b)FR,

o
gy
ATy
L

‘H\Hw"

i

(k) _ (k) Ir

G =) hy,
Ty

it
M
H‘
iy

\\ wm,/v““
VAR

Y
N

H_ a
o(p” =x")

(b)
Al REAERTRAEFEH
Fig.1 Schematic diagram of adjustment of the inertia
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B Wl /56/ (kW - h)
0:00—6:00 0.370
6:00—8:00 0.782
8:00—11:00 1.252
11:00—18:00 0.782
18:00—21:00 1.252
21:00—22:00 0.782
22:00—23:00 0.370

RIKBSHBEMMERESH R ER
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