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Research on distributed new energy consumption considering cloud energy storage

service mechanism
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Abstract: Under the background of the rapid development of new energy sources, from the perspective of

constructing and improving the energy storage system, a cloud energy storage service operation mechanism is

proposed. The model of new energy consumption and power purchase is established by integrating the fragmented

energy storage resources on cloud energy storage platform. The users can optimize the load curve according to the

real-time electricity price and the distributed new energy’s output, by charging or discharging the cloud battery

purchased, thereby reducing the electricity cost and obtaining compensation income from eliminating new energy;,

which can promote the integration of distributed new energy and on-site consumption, as well as relieve the system

peak pressure. The model is simulated by using actual grid data, and the results verify the validity of the model.

Key words: cloud energy storage; distributed energy storage; distributed new energy; demand response; optimal

dispatch
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Fig. 1 Cloud energy storage system structure diagram

2 ET=tAlRSHEFERENSHA
W B 4R AY
TETCRERERIIE T, A PYifE R B BN

9 #5- 2 {1 By % Py

p=(L,—B) (1)
FAPAEH B R B S U R A, K

1% ] HL I Y By 2 Py
P =(L, —B™) (2)

Forh, Lo B BER G s B e

ok 7 T RE IR B %
HAPBE ) ) E LA

X x=0
(x) _{O x<0 3
( - x<<0 3)
) =l xs0

W BT T LA R BT REDR D =B Y
KA, HE R PIET BRI TR R AT . Y
LA o AR T I 5 FE A o S BT RE DR Y B
RFATL AL 2 o o Tl SO LAY
o HIHREIR HH ) P/ N s L e e, B



B 2 ik GEME 55 AL 23 A o REDRISENIE 7

E™ —E

ir—1 out

B = min) B, S pe .
: ASAT " Laf <a, <a’ (5)

R} =0

Eimax - Ei,t*l Pout
&CAT >t

min
PD _ . Pmax AD Ei,t—l_E[ Pin
e T MINL A4 sl

C __ . max
F, —mln{Pl. ,

a,=a; (6)

AT

Ao, BSFIRD 4y Bk F P fE i BE X ik BE 1% A5 19
FE TR AR Bh AR s Pk J Frif i fe e b A
Kt s E™F1E™ 5 1%k F P00 ik A 8 0 e (8
R AME 5 ACFIAD 59 B FR 209 7 P28 3
ML s AT A B I [A] 1] B

fs (4) ~% (6) WLAHH, Mo
LTl P M B . M AR, L
T3 Z IR AT T s BT REIR Y DA R A
L P SR 2 i AT e P B AR IR
LR S T P R 7 TR 4 RE R A
S 27t A L L 24l 2 7 P SR I AR o
CEIESTSE R

FR 207 A 0 7 5 ok 1 25 i B R 25 7 W o
FEHET . T PR L 0 Bh 3 ek 25 o i A 4 4 7 o
B 25 7 PR P P, 3 B B P 5 B RE R 25 7
R, B gi— GBI, PR 2 e
ORI IR 25 7 A A (B FE . 24 P P i 1
TR 2o i e & T RS .y IR B
AU Th L e b I B, LI s
g P, 35 % A 2 1 2 R 45 i PR e
I B 2 7 P25

TR 1 R P T S 25 v o T 9 U 25 9%
FE L Pt B i ok o, 3
M, =a, (B2 —B8 +B2—PS) = B, (P —PS) (7)
e, Bk I B g H 1 FL A

3k (7) kAT

1) 4p">0mf, M, =a(B]-F)+ES), W

www.eage.com.cn

R R

Application Research |

Wi, P 2 1 DA 7 R

2) M prs0M, M, =a(P"-F) -
BB —PS) . #5 P s B R U 5 % 1 if
K R LT T R SRR A AT,
R R &L, B M, =g (P - BS), P
BRAR BRI G s H P < BS, B REIR D)2
(B B 5 U IE . R RESE A KL A R
TS5 55 L FH o 0 3 £ 7 Wb, 7 A e v 9
M, =a,(B - B").,

g EFTR T AR S MR eI 5
FH P2 g o 58 A

Mo (®)
st. 0<P{,B}<P™ (9)
E™<E, ,<E™ (10)
Eimin :nsrrgréEimax (11)

PD
Y e D

Ao, mioe A 25 v fif BE 1% A B /DA LR & o0k
FH P 2= v it B 150 B FLIBCARL R

3 KIEREE

R T 8 38 B2 5t i 22 4 LR
xR E AT R AR . 22 (L EL (Differential
Evolution, DE) T 19954k fgRainer Stornif
Kenneth Priceg jtfe it . DEFIH LA 2 £
wAE AR, CINWIEFIREIT 4a k4R — &
A BEAC R AT 48 S H L, 45 MR B B (B K /gt
AR IR, AW ARGE T & L .

o I REA A EERER -, 204
s & (Mutation) | & X (Crossover) Flt#
(Selection) , Horv, 285K FFIz XA FCR
2 il TR A WA Ao B F 2R VB, ERE R
AT T A 2 e A, (R AF TR
S s BUE BN, BERA R T4 m s i i SR
., RS BA R &R A . FTLVRIR 25
HRE SR & 5k A R JH B 3 B 5 35, TR iR A
KA, HRARWIEE B/ ME, CHEk[15-16]
5 B AR S R - FAI A KR - CR#EAT B i bz ek

2022418 - | 65



MAHRE |

Application Research

i, Prde 7 I RE S R AT M o 4 R A K BE D R
ik e
3.1 FhEMEL
VE B0 2 B O X =[xl ] NG
FREERLBL . FlRE o 4 A A A AR 3R — 2 D SR 1)
x?:[xfl,xgp---,ngT,(i:1,2,~--,NP), K2 g 36 1l
wAEE
A (13) X2 R 1T mia L
x!, = x4 rand (1) (X —x™) j=1,2,-,K (13)
Ao, TRy BIA A R b TR rand(1)%
R [0, 1] 2 18] o ¥ A BE ML &L o
32 BENSHEHNERTERE
xR REEAT B I8 R 2 B A S A8
T, TR IRE 25 18 B AL A P X, e I A R e 19 1R
M, SR E R T
Vi =rX (1, X FF (kX)) (14)
Kb, iIHY A RERBERRTS, Hikkd
ri#r2=r3#i; CHEMRE yael0,1],
SCER[L7] I AN S A ADGR KIS, Ky iR A
HERMER KB T, iy o (B 18 20 B2 oh i 13K i
AL A0, o AT B I RN T e A R T
K, MiifER LGB EL R RGE D . W
SO B DA R A% 2% v B B 2 ) Pl
3.3 FESERKME
T SE e AR 2 A, IR E IR FREP,,
B I AR PR XA B 28 e 58 SR 7 A IR A
Phu R T ok, B
P=X, U, (15)
R, XARRARXHIES s UhIREEA oy
Eh,
X Pl 0k B HE Wk A AN RE LB N 2N, R
S RS % A et R REAS R EAT DR e, BRI
s B8 50 (E O B P 2B A7 D SE 2 HE e LA e 1o 452
e, R DM RIS, AT 4 FF RS
Nps
B2 4 56 T B 3 2 Btk 1 72 oy e AL L
mREE .,

66 | ©2022FEEHBE1H

maafeFilE, BORE L
80, AR T Ae=1
{
TSR A A
6 R R

!

& R 2 R il
A5 S XA

l Y
FE IR NE -
[

N

e flLfi

2 ETRENSHMHEMESHUEZRZR
Fig. 2 Adaptive parameter improvement’s DE algorithm

procedure

4 Bl SIEiE

4.1 HFEHE

Sh U IR B B R AU 1 A R DL R BB AT AT
P, o R X TR B 2R AT O B4 .
A XFFRFAMATLAB (R2013b) 45, f£
Intel (R) Core (TM) 2.0 GHz[JCPU_ 4 GBJ
RN Eisfr, BPLER T6004NH P25
= AiBRe R S HLEL, B S5 1Y 2 b i BE 15 &
AR ERRIES B12H2 630 kWH14 550 kW-h,
fit BE 1B 25 de /Nr HLAR B 9%, (BRI 40 4R fof HE
REAL5%, FREX ST HBAR SR K FEY
F395% , FILEFPEERLELEC A 50, KRR EEA
100,

B34 H A B P e DA B #T se R ) ith
2. BREIR ) £ B /N R RNL K AR &
ML, AT LLE T REVR B 0 BA W Y s TR 0
P, SBlRSGERZE, LHEEFIHDN.

Fe 1A% Hh X v ) S B FLp Bt . SR LT
S PR RR M, fumr s g B Ry g B o T
M B, BB TolSH b, R
ARG ME . R ERA T RBMIKT Y H Y
HLUT 5%, Il Sl B o T 24 H 2 H 5%,
H, X ] ) LA A 2 H S B HL Y,



B8 2 RN 55 BLAIG 73 A T RE DRI S 78

5500
5000}
4500 |
4000 |
3500
3000}
2500
2000}
1500} °
1000

0

IhERIKW

i Be/h
B3 A HR PR HTREIR M T 2
Fig. 3 The typical day’ s load and new energy output curves

®1 ZMXEFMEEBH

Tab. 1 The power grid’ s real-time electricity price
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