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Fig.2 Determining charging/discharging
time periods based on time-of-use price
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Fig.3 Determining charging/discharging time
periods based on power load level

i M2 Sy 4 KA | LG HRY RCUA R (] Y, 3 4 Fif
AU B A 2 BN 25 T AR A R T L I B
ARG, DRI 5 — o 5 7k Pl I B B 7 4 K 2 55U
B R RATIY
3.3 RERMERF

(1) B HEARN . X T 20 B Gt
[F] AL, P TSR o R e s R T L 6 o 5
I ARFE PR 2 LA B B, {H IPOPT JfR 4 fit
FIRTHREIIRE ST RN AT S, T C++
W1 B 3 %70 (automatic differentiation by over-
loading in C++,ADOL-C) , &—#p 8 8o T B, 7]
PRy TPOPT F)R fiff b A i R AT L 66 B4 153 0 vt
AT I RE, T H B R TR B R I EE, ]
AT REMLAE S8 T E SR BT B Y

(2) fHRE 2R Aa 0. T hERE LA TE « I
ZIIAEAE L 5 22 TR O~ =1 ANIFBE A JE e,
A (10) B A S FraE e iz 5 ry T H A B AR K
FZEF) 3.2 $ERNM 2 Fho Iy 2, A BE B R TR
DA I 18] DX T8] A 58 T30 H IR A A 4 B 22, HLAEHE
—FEHLIS ] D TA] P, G S0 05 5 — A 5 H s B



A AR B RER B R 2 F ST L LTS 2

ALY SR B AT (ks ot il R R S R R D) o PR,
FEREAICAR I TR] X 8] A, R 22 4 21 i e e i R
AU 2], %k X LA I 202547 i i 205, B
AT SRR AN LA I ] X ) PN ) i i PR R 2SR A1
W 2 fERERLEZY T H 96 N 4EICh 3 A4, 18] 3 fifE
HLREZY TR 96 RN 5 4o

4 EBI5HR

SR BRIE SC R T AR AR AR 5 SR ) R AT R
P, UK 19 745 3 SEBREC AL A 1], 64 73 10 43 #
41 HEIEXRSH

T SEPREC HL AR AR N 4 FiR AR RE R A
SRR 1 R,

fithel fikhite

4 o H
16
19 Q3 14
oy [ 2|_T 37 4 Sl-f 19 fighes
5 e | f
Rl il (D—}-mm fifi 83
AT s 18 fsfea
7 -8 (0) pu HITN
11y 12y 13 17 fifife2

4 FELERECRRMHRIMNG
Fig.4 Topology of a practical distribution network
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Tab.1 Parameters of energy storage
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Tab.2 Operation index of the distribution
network with different object functions
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Tab.3 Operation index of the distribution
network in different modes
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Multiple Objection Operation Strategy Optimization Research of

Distribution Network Including Distributed Energy Storage
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Energy Generation Engineering of Ministry of Education, Hohai University, Nanjing 210098, China)

Abstract: The cost of energy storage equipment is decreasing, which provides a new idea for load shifting and economic

operation of distribution network. This paper studied the charge/discharge model and strategy of energy storage, and constructed

a multi period optimal operation strategy model of distribution network with energy storage. Sparse coding automatic

differentiation technology was applied to reduce coding workload, and constraint reduction of energy storage was proposed to

reduce differential calculation, which enhanced the feasibility and efficiency of the model solving. Finally, the simulation

results of an actual distribution network with energy storage demonstrated the accuracy of the proposed model, the efficiency of

the proposed algorithm and the feasibility of the proposed solving method.

Key words : energy storage; distribution system; operation strategy optimization ; optimal power flow; power loss; load volatility
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